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Appendix A. Revenue model summary




Output Summary

.=§_westernp0wer

29 May 2012

WACC 6.39% Post-tax 2012-13  2013-14 2014-15 2015-16 2016-17
Price Path (annual change in tariff)

Expenditures $M Realz62012 $M Nominal Distribution 13.4% 13.4% 13.4% 13.4% 13.4%
Equity raising costs 35.8 36.9 Transmission 1.6% 1.6% 1.6% 1.6% 1.6%
Ex-post writedown rig 64.1 = Bundled 8.2% 10.0% 11.0% 11.1% 11.1%
Total Capex 5,997.1 6,507.7
Total Opex 2,655.8 2,880.2

Total Expenditure 8,652.9 9,387.9

Revenue Cap ($M real as at 30 June 2012)
Total Contributions 872.8 944.9 Distribution 989.6  1,138.6 1,313.0 1,538.1 1,801.4
Transmission 435.7 445.6 467.7 492.9 513.4

TEC 906.9 982.1 Total Revenue 1,425.3  1,584.2 1,780.7 2,031.1 2,314.7

Deferred revenue 516.7 559.5 Energy (GWh)

Distribution Sales 14,402 14,627 14,847 15,331 15,831

Total Revenue 9,136.0 9,952.1 Transmission Network 18,638 19,030 19,488 20,077 20,589

AA2 Deferred Revenue Recovery Period (years)
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Transmission
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Response to the Economic Regulation Authority’s 29 March 2012 draft decision

Appendix B. Koncar - Voltage instrument
transformers - instructions for use
and maintenance
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Instruction for use and maintenance for voltage transformer type VPU
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Instruction for use and maintenance for voltage transformer type VPU

1. FIELD OF APPLICATION

These instructions apply to oil immersed voltage transformers type VPU-72,5 to
VPU-420.

2. DESCRIPTION OF TRANSFORMER

The inductive voltage transformers are used to separate the protection and metering
devices from high voltages and to transform the line voltage to be measured to the level
suitable for measuring and protective devices, with defined accuracy.

The voltage transformers are designed and produced in compliance with IEC-
60044-2 or some other international and national standards.

Core

For VPU transformer type, the core is of open bar-type, made of cold rolled, grain
oriented magnetic steel (M4-0.27).

Secondary winding

The secondary winding is placed on the transformer core limb. The winding is
made of electrolytic copper, insulated with thermal class F double insulating varnish. The

winding is dimensioned in such as manner that it can withstand short and long-lasting
thermal and mechanical loading.

Primary winding

The high voltage winding is placed on the insulating cylinder. The winding is made
of electrolytic copper, insulated with thermal class F insulation. The winding is

dimensioned in such as manner that it can withstand short and long-lasting thermal and
mechanical loading.

Insulation

The insulation between the primary winding and the grounded parts of the
transformer is made of high quality insulating paper, grade P5318 / DIN 6740, dried and
impregnated with transformer oil under high vacuum. The capacitor effect of conductive
screens inserted into the main insulation favourably influences on the distribution of
impulse and A.C. voltages in the windings and insulation. The consequence is the uniform
loading of the insulation, which makes these transformers resistant to atmospheric impulse
voltages, and optimally loads the insulation in normal operating conditions.

Insulators

The insulators are made of high quality electro-grade porcelain, cylindrically
shaped, brown glazed. If required, other glaze colours can be supplied. The insulators can
be made of composite material, with silicon shed and are of grey color.

The creepage distance is chosen according to the ambient pollution or customer
requirements.

2007.04. 3 KMT UPTU-113/2E



Instruction for use and maintenance for voltage transformer type VPU

Housing

The transformer housing is made of welded steel plates. The high quality
anticorrosive protection is obtained by hot dip galvanising in accordance with ISO-
1461/73. The hot dip galvanised surface is additionally protected by paint, of colour
RAL-7001. Upon request, other colour can be obtained.

Terminals

The primary terminal is made of hot tinned cooper or aluminium alloy. The shape
of the terminal is cylindrical or flat. The secondary terminals are made of stainless steel
size M8, and are placed in the secondary terminal box together with the secondary winding
earthing terminals.

0il

The transformers are filled with high quality transformer oil of mineral origin,
inhibited to improve its resistance to aging. The oil is degassed and dried in high vacuum,
so that residual water content is 10 microgram per gram. In this way the maximum
dielectric properties are obtained. The transformer oil used for instrument transformers is
guaranteed to be free of polychlorinated biphenyls or terphenyls (PCB, PCT).

Dilatation

The transformer is hermetically sealed, without possibility of contact between
transformer oil and ambient air. The high quality metallic bellows made of stainless steel is
used for the compensation of the temperature dilatation of oil. Since there is no contact of
oil with atmosphere, the insulating properties are maximally preserved.

3. SUPPLY AND TRANSPORT CONDITIONS

The transformers are delivered complete, filled with oil and tested in compliance
with the standard stipulated in the contract.

Transformers type VPU for voltage levels 72,5 kV up to 170 kV are packed in
upright position in wooden cases or crates. They are transported in upright position and
they should not inclined by more than 20°.

Transformers type VPU-245 and VPU-420 are packed in horizontal position in
wooden cases or crates.

4. INSPECTION OF TRANSFORMER BEFORE ERECTION

Before erection, the transformer is unpacked and inspected.

If any damage is noticed (cracked or damaged insulator, oil leakage, damaged
metal parts, bent connections etc), the transformer should not be installed in the plant, but
the factory or its authorised service shop should be informed about it.

The contact telephone is +385-1-379-4112 and fax +385-1-379-4040,
e-mail: info(@koncar-mit.hr

2007.04. 4 KMT UPTU-113/2E



Instruction for use and maintenance for voliage transformer type VPU

The transformer should be transported to the place of installation in original
packing. It is necessary to unpack transformer from the wooden package and to erect it to
the supporting structure by the means of ropes. The ropes should be fixed by hooks on the
appropriate places on the transformer tank. The steel ropes for lifting should be of diameter
10 mm. Further care should be taken to avoid mechanical damage of insulator, HV
terminals, bellows cover or transformer overturning.

The transformer should be secured from overturning by means of sling as shown on
the drawing enclosed.

Please do the visual check of position of bellows in bellows screen and compare it
with other transformers. The position of bellows of all transformers should be the same.
Difference should not be more than =10 mm.

Before erection of transformer on support structure, check tightness of lower
insulator flange screws using tightening torque 45 Nm. Tighten the screws in pair on
opposite sides, two times around entire flange.

5. TRANSFORMER CONNECTION

The transformer, put on the appropriate place, should be fixed to the portal with
adequate bolts and earthed. The earthing connection should be carried out according to the
regulations for plants with voltages above 1 kV. Anticorrosive protection of the
connections and conductors may not be damaged.

Recommended tightening torque for the different bolt dimension used:

Bolt dimensions Recommended tightening torque
(Nm)
M8 20; 10*
M10 47
M12 81
M16 197

* Value valid only for secondary terminals in the secondary terminal box

The primary conductors are connected by means of corresponding links to the
primary terminal. The connection has to be mechanically and galvanically correct. The
primary connections, after fastening, should be protected with suitable means against
galvanic currents.

The secondary terminals on voltage transformers are connected in accordance with
local and general regulations. After that the secondary resistance should be checked and
the insulation resistance should be measured.

One terminal of each secondary winding should be earthed.

2007.04, 3 KMT UPTU-113/2E



Instruction for use and maintenance for voltage transformer type VPU

Only one end of the three windings forming open delta connection may be
earthed.

The secondary circuits can be protected by fuses. Special attention should be paid
to the contact resistance of the fuses connected to the secondary terminals of accuracy
class 0.2, so that it does not disturb the accuracy class.

Terminal marked with tgd placed in secondary terminal box must be always
connected to terminal marked N and with earthing terminal. It may be disconnected
only during measuring of tg delta and insulation resistance.

6. STORAGE

Transformers are stored in vertical or horizontal position (depending on voltage
level), with packing. It is recommended to store the transformer in dry and ventilated
storehouse. Lifetime of original wooden package is six (6) months on open air and 138
months in dry ventilated place. Actual lifetime in dry ventilated place can be longer,
depending on climatic conditions. Evaluation of package condition should be made on site.

In case the transformers are stored for longer time than package lifetime, or there is
other reason for storage outside of the package, they must be unpacked and set in upright
position. In that case, transformers must be secured against overturning.

Wooden package can be stored separately and reused.

If the transformer is transported to a longer distance (more than several hundreds
meters) it must be packed again. Make sure that only sound wood is used for packing.

7. MAINTENANCE AND CHECKING

Within the frame of transformer maintenance works, the user can and must carry
out any works found necessary during annual overhaul or during maintenance works,
which do not require opening of the transformer.

No opening of transformer or oil drainage or topping up during guarantee period is
allowed. This is not recommendable even after the guarantee period, and the user can do it
at his own cost and risk.

Basically, the transformer is maintenance free, but some checks are recommended:
a) during the inspection of the switchgear, especially after disturbances in the
network (short circuits, atmospheric discharges etc.):

- position of dilatation bellows

The position of the dilatation bellows is in the function of ambient temperature
and transformer voltage, with constant secondary burden. At maximum

2007.04. 6 KMT UPTU-113/2E



Instruction for use and maintenance for voltage Wransformer type VPU

ambient air temperature and voltage of 1.2 Un, the bellows can be in the
highest position, and at minimum ambient temperature and transformer open
circuit condition, the bellows will be in the lowest position.

A higher position of the bellows compared with other transformers in the
switchgear can indicate a transformer fault.

- check the transformer for mechanical damages

b) during annual overhaul
- everything under a)
- the condition of terminals (contacts)
- the quality of earthing

- cleaning the transformer external surface

In addition to regular transformer supervision and maintenance, after 10 years of
operation, the following tests are recommended:

- measuring of insulation dielectric dissipation factor tgd

- measuring of insulation resistance

These tests shall be repeated in the fifteenth year, and then once in every five years.

Measurement of tgd on field is performed according to the enclosed instruction
(Enclosure No. 3). Test voltage for this measurement is 2 kV.

Oil sampling is performed according to the instructions enclosed. No refilling of oil
is required nor allowed because transformer is filled with 2 litres extra oil. This
quantity is enough for 12 oil samplings if each sampling requires 150 ml of oil. If
the dissolved gas analysis of oil indicates the damage of the insulation and local
temperature rise, the manufacturer should be consulted.

List of checks for combined instrument transformers

Check When to check
2-3 times per | Once per Within first 10 ] After 10 years of service and
year year years of service | every 5 years afterwards
Bellows level ® 8] © ®)
Oil leakage @ © Q@ @
Electric @ o @
connections
Insulation © ©
resistance
Insulation tand ®) ©
measurement
Dissolved gas ® ®
analysis

2007.04. 7 KMT UPTU-113/2E




Instruction for use and maintenance for vollage transformer type VPU

In case that user, because of internal regulations, must perform dissolved gas analysis
before 10 years of service, manufacturer should be informed.

For evaluation of transformer insulation based on DGA, use following table of limit values
for gases dissolved in oil:

DGA limit values table

Gas [ppm] YEARS IN SERVICE
0-3 3-15 215
H2 100 250 500
CH4 10 30 80
C2H6 10 40 50
C2H2 10 15 20
C2H4 10 40 50
CO 300 500 700
cO2 900 1500 3000

In some cases gases can appear because of chemical reaction between different materials.
Appearance of hydrogen (H2) alone, without other hydrocarbons (CHy, C2H3,CoHy i Ca2Hg)
is a sure indication of chemical gas generation. In that case hydrogen concentration
should be neglected regardless of its value. Practice has shown that in that case hydrogen
concentration starts decreasing after 10 years regardless of whether transformer is in
service or not.

Because of great risk of incorrect evaluation of insulation state, shortened DGA based on
detection of only hydrogen, without checking other hydrocarbons, is not recommended.
Only complete dissolved gas analysis gives correct evaluation of insulation condition.

2007.04. 8 KMT UPTU-113/2E




Instruction for use and maintenance for voltage transformer type VPU

Enclosure No. 1. — Transformer section drawing

I
: —
x = 2
1. primary terminal EEJ 1
2. bellow's gard 5 4
3. metallic bellow
4. flange v \\f: 5
5. insulator B
6. HV insulation ] i\ %E
7. secondary winding r E%
8. primary winding 9 ‘
9. core
10. housing \ §
11. secondary terminal | %
box . J!Zi;.; E 10
12. cable gland . :; —1 /_
a9

12
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Instruction for use and maintenance for voltage transformer type VPU

Enclosure No. 2. — Unpacking of voltage fransformer
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Instruction for use and maintenance for voliage transformer type VPU

Enclosure No. 3. — sampling of oil by syringe
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Shell Diala Oil GX

High performance instilating oil

@

Shell Diala GX is a top-tier inhibited insulating oil manufactured from specially
refined high naphthenic feedstock. It offers very high oxidation stability, good
dielectric strength, gas absorbing behaviour and excellent low temperature
properties without the use of pour point depressants.

Applications

¢ ndustrial transfariners
Electrical insulating oil for transformers and
switch-gears.
Grid and Industrial transformers up to maximum
load.

® Electrical equipment
Components likke rectifiers, circuit breakers,
switch-gears.

Advice on applications not covered in this leaflet may
be obtained from your Shell Representative.

Performance Features and Advantages

® (as absorbing properties
Diala GX is providing gas absorbing performance
in transformers running under very high voltage
and electrical siress. Thal makes il parlicular
suitable in biggest power plant transformers of any
size and Joad.

® Exceifent oxidation stability
Diala GX is offering inherent resistance to oii
degradation. A proven anti-oxidant inhibitor
enables outslanding product life.
It is designed to periom as fill-for-Ee oil filling in
transtormers.

¢ Very good diefectric strengih
It clearly exceeds the requirements from afl major
specifications.

® Very good jow femperaiure properties
The high naphthenic nature of the feedstock of
Diala GX provides a superior low temperalure
performance without adding any addilives.

® Very good heat transfer ¢ haracteristics
The very good fluidily of the cil is securing a
proper heat transfer inside the transformer even
from lowest starling temperalures on.

Specification and Approvals
Shell Diala GX meets the following

specifications:

DIN 57370-1

VDE 0370 Part 1 Class A
iEC 296 Class lIA
BS 148-98 Class lIA

Storage precautions

The critical electrical properlies of Shell Diata GX
are easily compromised by trace cantamination
with foreign material. Typically encountered
contaminants include moisture, paricles, fibers
and surfactants. Therefore, il is imperative that
electrical insulating oils be kept clean and dry.

It is strongly recornmended that storage
containers be dedicated for electrical service and
include air-tight seals. 1 is further recommended
that electrical insulating oils be stored indoors in
climate-controlled environments.

Health and Safety

Guidance on Health and Safety are available on
the appropriate Material Safely Dala Sheet which
can be obtained frorn your Shell representative.

Shell Diala GX is free of polychiorinated byphenyls
{PCB).

Protect the environment
Take used il to an authorized collection point. Do
not discharge into drains, soil or water.

SEOP OECE/TU Diala GX - page 1:1 01.05.2001



Typical Physical Characteristics

Diala GX | Shell Diala GX
Appearance DIN 573708 bright and clear
Density ISO 3675

at 15°C kg/m® 889

at 20°C kg/m? 886
|Kinemaiic viscosity DIN 51582-1

at 20°C mm#s 19

at -30°C mms 1100
Flashpaoint P.M. °C 13S0 2719/ ASTM D93} 138
Pourpoint °C 1SO 3016] -60
Neufralisation value mg KOH/gi DIN 51558-2 <0,03
Corrosive sulphur DIN 51353i non-corrosive
iBreakdown voltage DIN EN 60156 / IEC 156]
{afler ireaiment) kV >60
Dielectric dissipafion {actor at 90°C DIN 57370/ IEC 247]
{after trealment) 0,001
Oxidation stahbility
Baader (28 d/110°C) DIN 51554

Saponificalion value mg KOH/g 0,1

Sludge content ol 0,02

Dielectric dissipation factar at 909G 0,01
Gassing tendency mm¥min IEC 628 Al -10

These charactaristics are typical of current produstion. Whilst future production will conform
to Shell's specification, variations in these characteristics may oceur.

SEOP OECP/TU Diala GX - page 2:1 01.65.2001



KONCAR-INSTRUMENT TRANSFORMERS Inc.
Josipa Mokrovica 10
HR-10090 ZAGREB, CROATIA

EXPLOSION PREVENTION BY OVERPRESSURE SWITCH

Introduction

The main target is preventing explosion and unplaned black-out of energy due of internal
failure of instrunent transformer in service.

A phenomenon of aging of oil impregnated insulation is of the main imlsaortance. Cable paper
insulation material P 5318 according to DIN 6740 density of 994 kg/m” has characteristic of
slow degradation, resulting increasing of tgd, partial discharge and gassing.

Any failure occurred in insulation or on windings results gassing and rising of bellow. When
bellow rise to maximum position, bellow protector blocs it and internal pressure start to rise.
It rises until generated force broke fasteners of below protector. After that bellow will rice

until it broke and oil will be sprayed around. That will finally result in explosion of
transformer.

This process is very slow and can last for months, even years.
Instrument transformers made by Kondar are made of such quality of insulation material and
are suitable for online monitoring by overpressure switch.

Composite material bellow protector of current transformers type AGU, APU and combined
transformers type VAU withstand pressure up to 1.3 bars. Bellow protector of voltage
transformers type VPU is made of casted aluminium and withstand pressure up te 5 bars.
Overpressure switch with operation pressure between 0.8 and 1.2 bars will indicate abnormal
condition log time before blowing of bellow. Operator has enough time to locate failure
transformer and organize replacement without unplanned black-out.

Normal position of switch is open, one end grounded. On one signal can be connected in
parallel indicators of all instrument transformers in one bay, line or busbar in substation.
Overpressure switch is screwed on draining valve instead of screw.

Technical data of switch:

- operation pressure: 0.8 to 1.2 bars

- normal position of contact open

- operation voltage: up to 110V DC (+ 10%)
- power 5 VA

- working temperature: -50 to 140°C

- maximum operation pressure; 6 bars

- electric contact made of brass silver coated

- protective cap made of silicon rubber
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Appendix C. Scale escalation model




Driver analysis

06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14 14/15 15/16 16/17
Act Act Act Act Act AWP AA3 AA3 AA3 AA3 AA3
Raw data
Transmission kms of line length 7,292 7,441 7,414 7,333 7,333 7,333 7,619 7,856 7,856 7,892 7,985
Distribution kms of line length 87,667 87,667 87,667 88,623 89,412 90,639 91,798 92,886 94,049 95,240 96,512
Total kms of line length 94,959 95,108 95,081 95,956 96,745 97,972 99,417 100,742 101,905 103,132 104,497
Distribution number of transformers 60,961 61,961 62,603 63,448 64,471 66,591 68,568 70,491 72,508 74,652 76,869
Transmission capacity 6,076 6,827 7,040 7,470 7,602 7,734 7,932 8,031 8,620 9,082 10,218
Customer numbers 914,274 937,104 958,667 978,930 1,001,743 1,031,948| 1,058,632 1,086,379 1,115,234 1,145,241 1,176,448
% change
Transmission kms of line length 2.04% -0.36% -1.09% 0.00% 0.00% 3.90% 3.11% 0.00% 0.46% 1.18%
Distribution kms of line length 1.09% 0.89% 1.37% 1.28% 1.19% 1.25% 1.27% 1.33%
Total kms of line length 0.16% -0.03% 0.92% 0.82% 1.27% 1.48% 1.33% 1.15% 1.20% 1.32%
Distribution number of transformers 1.64% 1.04% 1.35% 1.61% 3.29% 2.97% 2.80% 2.86% 2.96% 2.97%
Transmission capacity 12.36% 3.12% 6.11% 1.77% 1.74% 2.56% 1.25% 7.33% 5.36% 12.51%
Network growth 4.72% 1.38% 2.79% 1.40% 2.10% 2.33% 1.80% 3.78% 3.17% 5.60%
Customer numbers 2.50% 2.30% 2.11% 2.33% 3.02% 2.59% 2.62% 2.66% 2.69% 2.72%
Raw data
Transmission K1-K4 35 32 33 28 40 43 36 37 38 39 40
Operations 14 21 18 18 18 23 20 20 21 21 22
non-recurrent - - - 0 3 10 11 6 9 11 16
Total transmission (less NRCS) 49 53 51 a7 61 76 67 63 67 71 78
Distribution K1-K4 169 171 180 169 185 216 175 180 185 181 186
Operations 20 15 19 20 21 26 21 22 22 23 23
Customer related 29 31 35 39 36 39 34 35 36 37 38
non-recurrent - - - 5 8 9 10 11 12 13 14
% change
Transmission K1-K4 -8.76% 3.78% -13.79% 42.62% 6.31% -16.79% 2.68% 2.68% 2.68% 2.68%
Operations A47.47% -16.08% 1.95% 0.51% 26.32% -15.55% 2.68% 2.68% 2.68% 2.68%
non-recurrent #DIV/0! #DIV/O! #DIV/0! 486.75% 280.70% 15.18% -48.95% 49.24% 25.41% 52.18%
Total distribution (less NRCS) 7.79% -4.22% -7.37% 30.40% 23.81% -12.29% -6.07% 6.97% 5.60% 10.23%
Distribution K1-K4 1.15% 4.98% -5.97% 9.45% 16.49% -18.84% 2.68% 2.68% -2.03% 2.68%
Operations -26.50% 30.39% 7.80% 2.79% 21.38% -17.56% 2.68% 2.68% 2.68% 2.68%
Customer related 7.35% 12.62% 12.65% -9.11% 9.39% -13.28% 2.99% 3.29% 2.96% 3.02%
non-recurrent #DIV/0! #DIV/0! #DIV/0! 58.54% 21.21% 7.51% 8.15% 6.15% 10.22% 7.94%
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REVIEW OF WESTERN POWER’S DEMAND FORECASTING
METHODOLOGIES AND FORECASTS

1. Executive Overview

Overview

SKM MMA has reviewed Western Power’s energy and customer number forecasting approach, methodology
and forecasts. SKM MMA has previously also reviewed the Western Power maximum demand forecasting
methodology and, for this assignment, has reviewed updates to the maximum demand methodology and
forecasts.

Energy and customer number forecasts

Our review of the energy and customer number forecasts against criteria we consider suitable for demand
forecasting is summarised in Table 1-1.

s Table 1-1 Assessment of Western Power’s approach and methodology against criteria

Criterion Assessment

Logical and suitable for the task We consider the approach and methodology to be logical and suitable and
the key drivers selected to be appropriate.

Account of history and key drivers The methodology inherently takes into account the history of key drivers and
how this is expected to change in the future. We consider the key drivers
selected to be appropriate to the situation, although we have recommended
some relatively minor changes to variables used.

Forecast assumptions Assumptions based on credible sources, mainly the state Government
budget, are transparently derived, documented and current.

Modelling The models generally result in reasonable to good fits. Inputs are generally
well considered, although we have recommended a number of relatively
minor changes in this area. There is very little requirement for judgements to
be exercised.

Unbiased application Our detailed review of methodology application has found no evidence of
bias in the forecasting.

Documentation The methodology and application are generally well documented, although
we have identified a small number of areas where this could be improved.

Forecasting effort Commensurate with end use.

Transparent and repeatable The model inputs and outputs are all available for review and replication.

Overall, we consider the Western Power customer number and energy forecasting methodology to be well
considered and sound with key drivers being suitably selected and generally well characterised. Although we
have in the body of the report made many recommendations which we consider could help improve the
forecasting methodology and forecasts over time, we generally consider the methodology and its application to
be commensurate with good forecasting practice.

Maximum demand forecasting methodology and forecasts

Overall, we consider the Western Power maximum demand forecasting methodology to be well considered and
sound. Although we have in the body of the report made a small number of recommendations which we
consider could help improve the forecasting methodology and forecasts over time, we consider the methodology
and its application to be commensurate with good forecasting practice.
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2. Executive Summary

2.1. The assignment and review process

Demand forecasts are important to Western Power for operational, planning and regulatory reasons. Western
Power has commissioned SKM MMA to:

= Review the updates it has made to its maximum demand forecasts following the Western Power AA3
submission. SKM had previously reviewed the Western Power maximum demand forecasting methodology
and forecasts in 2010.

= Review at a higher level the customer number and energy forecasting approach, methodology and
forecasts it has recently developed to ensure that they are appropriate for both internal and regulatory
purposes.

= Over the month of February 2012 SKM MMA has reviewed the Western Power methodology and forecasts.
Western Power has provided full access to models, data and personnel. SKM MMA has relied on the
information provided. The forecasts reviewed have been those covering the period from 2011-12 to
2016-17. For the review of energy forecasts we have focused on the residential (RT1) and business tariffs.

2.2. Energy and customer number approach, methodology and forecasts

2.2.1. Approach

Western Power has forecast on a monthly basis at the tariff level using the following five-step approach:

1) Derive monthly historical data: consumption, customer numbers (and demand where appropriate)
for each tariff

2) Adjust the data historically to ensure that movements between tariffs and other anomalies are
captured

3) Explore key explanatory variables which can help explain changes in consumption

4) Derive an econometric relationship between consumption and the key explanatory variables
through multiple regression analysis

5) Forecast using assumptions of key drivers derived from credible sources.

The approach taken to forecasting depends heavily on the requirements of the forecast, key drivers and data
availability. Given the importance of weather and specific tariff characteristics and the availability of 6.5 years of
reliable network data we consider the above forecasting approach taken by Western Power to represent good
practice. The main concern we have relates to the monthly analysis based on billing data which is not collected
within the same timeframe, however, we consider that Western Power has handled this reasonably.

SKM MMA considers the use of well founded and applied econometric modelling to be good practice for utility
forecasting. Such econometric forecasting is currently becoming the norm for energy forecasting in Australia,
largely displacing the trend and appliance based analysis of the past'. We consider econometric forecasting to
represent good forecasting practice in this area as it provides transparency and allows for changing
circumstances if the underlying key drivers have been well considered. Where econometric modelling has not

We note that we still consider there to be scope for well considered adjustments or alternative approaches to be used based on specific policy or appliance
related circumstances.
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METHODOLOGIES AND FORECASTS

been useful, or where other approaches such as discussions with the largest customers are considered more
appropriate, then these other approaches have been applied.

SKM MMA has concluded that the overall approach taken by Western Power is reasonable and, if the
methodology is also sound and properly applied, is likely to result in good forecasting practice being followed.

2.2.2. Methodology

We have carried out a detailed review of the methodology applied and consider that:

= The key drivers considered, being weather, price, income and PV installation are reasonable and are
similar to those used by utilities elsewhere and do not obviously omit any key drivers which can be readily
captured.

= The explanatory variables which represent these factors are generally well considered. We have, however
recommended that Western Power use cooling and heating degree days for its weather variables, rather
than a function of average monthly temperature and that, for the RT1 tariff for residential customers it
should use GSP per capita rather than GSP as the measure of income. We do not consider these to be
major changes to the methodology.

= We have reviewed the history used for these variables. While we have recommended a number of
changes which we believe will improve the forecasts, we again consider none of these to be major in its
own right.

= We consider the multi regression methodology to be well applied. The regressions generally have
reasonable goodness of fit and the variables are only included if they are statistically significant and the
coefficients make sense.

= The assumptions made about movement of the key drivers over the forecast period are derived from
credible and reliable sources and generally appear timely and realistic. Again, while we have made a
number of recommendations in this area, none are considered fundamental.

Overall, SKM MMA considers the approach taken by Western Power to be well conceived and the methodology
well considered, well applied and generally commensurate with good forecasting practice. We have, in the main
report, made a number of recommendations in terms of variables, history and assumptions which are not
fundamental to the methodology but which will, we believe, improve the accuracy of the forecasts.

2.2.3. Review of the Western Power forecasts and of the potential impact of recommended
changes

SKM MMA has, in the main report, recommended a number of changes to the Western Power forecast

methodology. While none of the changes recommended are fundamental in nature, and most are expected to

have relatively minor impact on the forecasts, in combination they may be more material.

Taken over the entire network, the changes recommended by SKM MMA have very little impact on the Western
Power forecasts. There are, however, some larger movements within specific customer sectors, notably in the
residential class, where SKM MMA forecasts are higher and in the small business class where they are lower.

Overall, we consider the Western Power energy and customer number forecasting methodology to be well
considered and sound with key drivers being suitably selected and generally well characterised. Although we
have in the body of the report (and consolidated below) made many recommendations which we consider could
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help improve the forecasting methodology and forecasts over time, we generally consider the methodology and
its application to be commensurate with good forecasting practice.

2.3. Maximum Demand

SKM MMA has reviewed Western Power’s Maximum Demand (MD) forecasting methodology and outcomes for
2011. This follows a similar review of the MD forecasts conducted in 2010, the Executive Summary of which is
copied below.

2.3.1. SKM MMA 2010 Review of Western Power’s MD Forecasts - Executive Summary

In preparation for Western Power’s submission to the Economic Regulation Authority (ERA) for the proposed
revisions to the access arrangement (for period AA3), Sinclair Knight Merz through its new division SKM MMA,
has been commissioned to provide an independent review of Western Power's demand forecasting
methodology and forecasts for the electricity supply in the SWIS to assure stakeholders that the results, method
and input assumptions are robust.

SKM MMA generally concludes that the forecasting methodology adopted by Western Power is comparable with
good industry practice throughout Australia.

SKM MMA'’s key findings can be summarised:

= The suite of forecasting software (ForeSite) used by Western Power is perhaps the best integrated demand
forecasting package that SKM MMA has reviewed;

= The process and practices used in accessing and processing input data are well established and
technically sound;

= The treatment of load transfers and block loads (historical and forecast) is consistent with good industry
practice;

= The calculation of trends in historic data and the forecast of future demands using regression analysis is
technically sound;

= The forecasts produced by Western Power are robust and repeatable;

= Western Power does not explicitly weather correct the historic data. This is a key difference between the
Western Power approach and typical industry practice;

= Western Power does not develop an econometric top-down demand forecast. Western Power has made a
decision to utilise the IMO econometric forecast for comparison purposes;

= Western Power does prepare an alternate high economic growth scenario demand forecast but this is
based on the same underlying growth trend as the base forecast, but with more optimistic assumptions
regarding future block load development;

= Western Power’s assessment of new block loads over the forecast period is more conservative (lower) than
the IMO, resulting in a lower demand forecast than that included in the IMO’s Statement of Opportunities;

= The adjustment of the 50 POE forecast to provide a 10 POE forecast is based on a statistical analysis of
the historic series and calculation of a Prediction Interval. This is another key difference between the
Western Power approach and typical industry practice which normally uses temperature correction to
estimate the demand under a 10 POE temperature condition.

These findings are discussed in more detail in the body of this (2010) report.
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SKM MMA has some remaining concern with Western Power’s decision not to explicitly correct for weather on
two grounds:

= The assumption that in the historical figures any abnormal days are distributed evenly across the history —
this may indeed be the current situation over recent years, but it is clear that a congregation of abnormal
days can skew the trend curve — impacting 50 POE as well as 10 POE forecasts;

= The assumption that temperature dependence is reasonably constant (therefore represented in the
historical series) — work done by SKM MMA suggests that the sensitivity of demand to temperature
(MW/degree) appears to be changing — therefore the historic series may not capture future sensitivity.

Subject to this qualification, SKM MMA believes that the methodology adopted by Western Power and the
forecasts produced are technically sound, conservative and generally in line with good industry practice.

2.3.2. Review of 2011 forecast updates

As the Western Power methodology and forecasts had been reviewed in 2010, the focus of the current review
has been on:

= Updates and modifications to the methodology since the 2010 SKM MMA study

= Application of the methodology to the most recently available data.
Western Power has identified the following changes to MD forecasting methodology:

a) Taking explicit account of the impact of photovoltaic (PV) installations on MD
b) Revising Block Loads and the way in which they are assessed
c) Additional statistical testing of the trend line analyses described in section 7.2.3

d) Removing double counting of Cottesloe
Western Power has also noted the following consequences of incorporating 2011 data in its analysis:

a) A change in the MD growth rate (Trending Change)
b) Lower initial value in 2012
¢) Lower POE adjustment (gap between 50 POE and 10POE)

SKM MMA has reviewed the changes to both methodology and forecast outcomes and has found them to be
generally appropriate and suitably applied. Recommended changes to the approach resulting from a small
number of exceptions are reported in the body of the report and in the consolidated list of recommendations
provided below.

2.4. Consolidated list of recommendations

We have consolidated below the recommendations from the main body of the report. In order to assist with
implementation we have divided them into recommendations related to the customer numner and energy
forecasts and maximum demand forecasts.

While we consider all our recommendations worth pursuing, the importance and expected timing differ. In Table
2-1 below we also provide an indication of the expected materiality of the recommendations and the
recommended timing.
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We have generally assessed materiality of different forecast parameters or assumptions by examining the
impact this has on cumulative volumes forecast over the period 2011-12 to 2016-17. We have in our
assessment considered an impact of 2% on cumulative volumes (often in the RT1 tariff) to be material. We
note, however, that the recommendations relevant to the customer numbers and energy forecasts will generally
have low revenue materiality under the AA3 revenue cap regulatory regime. We have divided timing into
recommendations that should be pursued during AA3 (whether because of materiality or ease of
implementation) and those which can be implemented in AA4.

s Table 2-1 Consolidated list of recommendations

No Recommendation Materiality Implementation

Customer numbers and energy

1 We recommend that Western Power reconcile the information in the reports <2% on RT1 AA3
and spreadsheets used for analysis.
2 We recommend that Western Power use data from the BOM instead of its <2% on RT1 AA3

composite weather index. Using the BOM data has resulted in a slight
improvement in the R? value for the RT1 tariff and a reduction in forecast
RT1 consumption of about 1.3% over the period 2012 to 2017.

3 We recommend that Western Power consider using CDD and HDD rather <2% on RT1 AA3
than T and T2 for its weather variables. The HDD and CDD variables are
easier to assess and more intuitively explain the impact of hot and cold
weather. Our initial modelling has suggested that the impact of this plus the
move to BOM weather is relatively low (+1.6% on RT1), however, this can be
easily implemented.

4 We recommend that Western Power consider using GSP/capita as an <2% on RT1 AA4
explanatory variable for the residential sector rather than GSP. Our initial
analysis suggests that using GSP per capita results in an R? which is similar
to that found with GSP alone and has a slightly lower outcome (-1.3% on
RT1). As we consider GSP/capita to be a better measure of residential
income we recommend that this be monitored over the longer term. This has
a medium priority.

5 We recommend that Western Power should use the most recent GSP data (almost 2% on | AA3
available. Such data is now available for the 2010-11 year. Our initial RT1)
analysis suggests that using the later GSP data results in an R? which is
similar to that found with the earlier GSP and has a higher outcome (+1.9%
on RT1).

6 We recommend that Western Power continue to use the price dummy <2% on RT1 AA4
parameter for modelling the residential market, but monitor the summer and
winter response over time to ensure that this does not change.

7 We recommend that Western Power use the Perth CPI index for conversion <2% on RT1 AA3
of nominal to real prices. For the RT1 tariff this is estimated to have an
impact of +1.1% on volumes. While a relatively low impact overall, we
consider this to have a high priority as it can be easily implemented.

8 We recommend that Western Power use the first band of prices within the L1 | Expect <2% AA4
tariff for its analysis and forecasting of RT2 and RT4 prices. While this is on RT1
expected to have a relatively low impact, it may make a difference when
carbon price is included as an absolute (not percentage) cost increase.

9 We recommend that Western Power use published contestable prices as Expect <2% AA3,AA4
appropriate for its business customers RT5 to RT8 in the short to medium
term. In the longer term we recommend that Western Power try to get a
better picture of costs to contestable customers either from retailers or from
building up costs using a building block approach.

10 We recommend that Western Power re-run the RT1 tariff model with the Expect <2% AA3
changes previously recommended and then remove the PV variable (and

I\SHIN\Projects\SH43230\Deliverables\Reports\SKM MMA Final report to Western Power sent 2 March 2012.docx PAGE 6



REVIEW OF WESTERN POWER’S DEMAND FORECASTING
METHODOLOGIES AND FORECASTS

No

Recommendation

Materiality

Implementation

any others) if they do not meet at least a 10% level of significance. We
estimate this will only have a relatively small effect on the R2 and an
incremental impact of about +1% on volumes over the period.

11

We recommend that Western Power continue to monitor the level of PV
installations and update the RT1 model if this variable again becomes
significant.

Expect <2%

12

If the PV explanatory variable is found not to be significant and is excluded
from the model we recommend that Western Power consider post-modelling
adjustment to take account of expected PV impact on consumption as
discussed in the text.

Expect <2%

13

We recommend that Western Power forecast customer number growth
based on population growth forecasts, rather than GSP forecasts. The
material impact of this is likely to be low.

Expect <2%

14

We recommend that Western Power forecast weather based on the history of
the BOM weather station, rather than the composite index it has devised.
The impact of the combination of the change to history, and forecasts as well
as a move to HDD and CDD is an increase of 1.6% in the RT1 forecasts.

<2%

15

We also recommend that, over the longer term Western Power assess
whether a combination of weather stations is likely to be more representative
of consumption in the SWIS as a whole and also whether the history of
CDDs and HDDs at the Perth Airport BOM have changed sufficiently over
time to require the average over a more recent period to be used.

Expect <2%

AA4

16

We consider that Western Power’s use of the WA GSP forecasts contained
in the state Government’s 2011-12 budget forecasts to be reasonable, as
would be the use of the NIEIR forecasts used in the 2011 Statement of
Opportunities or even a more recent credible forecast. However, if the state
Government's forecast is to be used than it should actually be the forecast,
including a 4.5% growth in 2011-12 with extrapolation only for the final years
as required. We note that the use of alternative GSP forecasts is likely to
have a material impact on a number of tariff forecasts.

<2%

17

We consider that Western Power’s assessment of the pass-through cost of
carbon to be reasonable, however, we consider it should have GST added to
it to ensure it is consistent with other prices used in modelling . This is easily
manageable in the modelling and will have a slightly negative impact on
volumes.

<2%

AA3

18

We recommend that the CPI assumptions used in modelling be the same as
those in the 2011-12 budget paper, with the value in the last year extended
for a further two years. This will have a small positive impact on modelled
volumes.

<2%

19

We recommend that the reason for difference between the PV assumptions
used in the maximum demand analysis and in the energy analysis be
explained and documented.

<2%

20

We recommend that Western Power confirm that the timings and loads for
large new customers are consistent between the latest maximum demand
and energy forecasts.

21

We recommend that Western Power ensure that there is full documentation
regarding forecast assumptions for this class of customer and that this is
reviewed by the forecasting team. In addition, we consider that the basis for
the load factor assumed for the new loads should be provided.

AA4

Maximum demand update

22

We recommend that the PV peak reduction estimates used in the AA3
forecast be aligned with the most recently prepared estimates.

Expect <2%

AA3

23

We recommend that Western Power allocates PV MD reductions to
substations.

<2% if 22
implemented

AA4
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No Recommendation Materiality Implementation

24 We recommend that Western Power carefully guides and monitors the ? AA4
application of its new block load criteria framework and maintains a register
to allow the accuracy of forecasts resulting from its use to be assessed over

time.

25 We recommend that Western Power implements an improved methodology <2% AA4
for forecasting maximum demand in substations with weak trends as soon as
practicable.

26 We recommend that Western Power adjusts historical MDs upwards for the <2% AA4

estimated PV impacts. Allocation to substations should be consistent with the
allocation of system PV forecasts to substations
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3. Introduction

3.1. Western Power network

On 31 March 2006, the Western Power Corporation was restructured into four separate corporations: Western
Power responsible for the transmission and distribution network in the south west interconnected system
(SWIS); Verve Energy responsible for energy generation in the SWIS; Synergy responsible for electricity retail in
the SWIS and Horizon Power responsible for the generation, transport and sale of electricity outside the SWIS.

Western Power owns and operates the Western Power Network, the major transmission and distribution
network in Western Australia which extends from Albany in the south to Kalbarri in the north and to Kalgoorlie in
the east, covering almost 95% of the state’s population.

The network serves over 1 million customers and supplied about 16,700 GWh of energy in 2010-11.

3.2. Economic regulation of Western Power’s network

The Western Power transmission and distribution network is regulated economically under the Electricity
Network Code (Code) by the Economic Regulation Authority (ERA) through network Access Arrangements
(AA). The current Western Power second Access Arrangement (AA2) expires at the end of June 2012. On
30 September 2011, Western Power submitted proposed changes to its access arrangements to cover the third
access arrangement period (AA3) which is expected to cover the five-year period from 1 July 2012 to 30 June
2017. ERA is expected to release its draft decision in March 2012 and its final decision later in 2012.

The form of regulatory control proposed for the AA3 period (as for AA2) is revenue cap. Under a revenue cap
control the key demand forecast inputs are spatial maximum demand which relate to capital expenditure
forecasts,Any divergence in revenue due to consumption differences is recovered in subsequent years through
an “unders and overs” k-factor mechanism. As a result, Western Power has invested considerable effort in
developing its spatial maximum demand methodology, having the methodology reviewed and comparing the
overall global outcome with macro forecasts prepared by IMO and NIEIR. SKM carried out a review of the
Western Power MD forecasting methodology in 2010 and this review was included as Appendix S within the
Access Arrangement information provided for AA3?.

Under a revenue cap regulatory control, forecasts of energy consumption and customer numbers, while
relevant, have relatively little material impact. As a result, Western Power has not until recently invested
significantly in developing its energy and customer number forecast methodologies. The energy and customer
number forecasts for Western Power's AA3 regulatory proposal were derived by Deloitte Touche Tohmatsu
(Deloitte) and provided as Appendix T within the Access Arrangement information provided for AA3®.

3.3. Use of demand forecasts

Demand forecasts are important to a utility for both operational and regulatory reasons. Spatial and global
maximum demand forecasts are vital in network planning. Customer numbers and energy forecasts at a

SKM MMA report to Western Power, “Review of Western Power's Demand Forecasts for the AA3 Period (2012/13 to 2016/17)", 11 November 2010
provided as Appendix S to the Western Power AA3 Regulatory Proposal available at

Deloitte report to Western Power, “Energy and customer number forecasts for the AA3 Period (2012/13 to 2016/17)", 18 August 2011 provided as Appendix
T to the Western Power AA3 Regulatory Proposal available at
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suitably disaggregated level and for short and long time frames are important for budgetary and planning
purposes.

Western Power may also contemplate moving to a price cap form of control for its next regulatory period®. For
its own budgetary purposes and in order to consider a price cap form of control, Western Power must be
confident that the forecast methodologies it adopts are sufficiently well developed to both produce accurate
results and also be credible to both internal management and the regulator.

3.4. New energy and customer number forecasts and updated maximum demand forecasts

Western Power has now developed its own methodology and prepared its own forecasts for energy and
customer numbers for the AA3 proposal and also for internal use. In addition, the maximum demand forecasts
have now been updated to take into account the most recent data, including actual results for summer 2010-11.

Western Power proposes to use both the updated maximum demand forecasts and its own energy and
customer number forecasts in both its AA3 regulatory submission and internally.

3.5. Review by SKM MMA
Western Power has commissioned SKM MMA to:
= Review the updates it has made to its maximum demand forecasts following the Western Power AA3
submission

= Review at a higher level the customer number and energy forecasts to ensure that they are appropriate
for both internal and regulatory purposes.

SKM MMA is a strategic consulting centre of excellence within SKM formed after the acquisition of McLennan
Magasanik Associates (MMA) by SKM in August 2010. The SKM MMA team is well experienced in the review
of relevant demand forecasts, having:

= Reviewed a large number of demand forecasts for regulators across electricity, gas and water sectors
— meaning that SKM MMA has experienced a humber of approaches and methodologies.

= Worked more recently for a number of network service providers (NSPs) in developing their demand
forecasting methodologies and forecasts.

= Worked for Western Power in the review of spatial forecast methodologies in 2010.

3.6. Layout of the report
The report is set out as follows:
= Section 4 lists the tariffs reviewed, review process undertaken and the criteria we have used to assess
the forecasting methodology.
= The review of approach and detailed review of methodology are provided in Section 5.

= Section 6 assesses the Western Power energy forecasts and provides indicative outcomes if the SKM
MMA recommendations were applied. It also provides a brief comparison with the Deloittes and IMO
forecasts and assesses the Western Power methodology against the criteria previously listed.

According to Deloitte Western Power contemplated a weighted average price cap form of regulatory control however, decided against it because of
uncertainty about achievable levels of accuracy in forecasting customer numbers and average energy. Deloitte report to Western Power, “Energy and
customer number forecasts for the AA3 Period (2012/13 to 2016/17)", 18 August 2011 provided as Appendix T to the Western Power AA3 Regulatory
Proposal, page 8, available at
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= The updates to the maximum demand since the last SKM MMA review are provided in Section 7.

= Appendix A provides further details of analysis carried out on individual tariffs.

3.7. Further notes and caveats

We note that we have interspersed recommendations throughout the report. These are also consolidated at the
end of the Executive Summary and divided between “essential” and “desirable” and according to whether the
recommendations are to be implemented over the short or medium to longer term..

We have generally carried out most of our analysis and impact assessment on the RT1 tariff. This is the most
complicated and serves best to illustrate the impacts.

We have been asked to assess the materiality of our recommendations and have done so in two ways. Firstly
we have carried out our own regression analysis where appropriate to attempt to measure the impact of some
individual recommendations. In addition, we have indicated where some recommendations are intended for the
medium and longer, rather than shorter term. In order to assess the cumulative impact of the
recommendations, we have provided indicative SKM MMA forecasts. However, we stress these are indicative
and for guidance only. Western Power should reproduce the impacts if it wishes to validate them.

We have generally assessed materiality of different forecast parameters or assumptions by examining the
impact this has on cumulative volumes forecast over the period 2011-12 to 2016-17. We have arbitrarily
assessed an impact of 2% on cumulative volumes to be material. We note, however, that the
recommendations relevant to the customer numbers and energy forecasts will generally have low revenue
materiality under the AA3 revenue cap regulatory regime.

We have relied on information provided by Western Power. We have not checked the original data or audited
the forecasts.

We have reviewed only the Central case forecasts. This is the forecast which is generally used.
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4, Tariffs reviewed, process undertaken and criteria used

4.1. Tariffs reviewed

The tariffs under which customers at Western Power are supplied as well as the number of customers served
and the energy consumption and percentage of total energy supply are provided in Table 4-1. The customer
numbers are sourced from the Western Power Energy and Customer Numbers forecast® . The energy usage
has been sourced from the Western Power spreadsheet®.

= Table 4-1 Tariffs reviewed, customer numbers and energy used in 2010-11

Tariff Description Customer Energy usage, % of energy
numbers GWh usage
RT1 Anytime Energy (Residential) 851,000 5,265 31.5%
RT2 Anytime Energy (Business) 85,022 1,673 10.0%
RT3 Time of Use Energy (Residential) 19,889 185 1.1%
RT4 Time of Use Energy (Business) 12,024 2,082 12.4%
RT5 High Voltage Metered Demand 122 348 2.1%
RT6 Low Voltage Metered Demand 1,333 1,213 7.2%
RT7 High Voltage Contract Maximum 255 3,005 18.0%
Demand
RTS8 Low Voltage Contract Maximum 62 245 1.5%
Demand
RT9 Street lighting 113 0.7%
RT10 Un-Metered Supplies 34 0.2%
TRT1 Transmission Supply 33 2,569 15.4%
Total 969,740 16,731 100%

We note that there are appear to be some relatively minor discrepancies between the energy and customer
numbers provided in the spreadsheet and those provided in the document’. We have used the information in
the spreadsheet in our analysis. We note that these should be reconciled in the final documentation.

= Recommendation 1: We recommend that Western Power reconcile the information in the reports
and spreadsheets used for analysis.

We have focused on the important tariffs in terms of energy consumption and customer numbers: RT1, RT2,
RT4, RT6, RT7 and TRTL1. Interms of customer numbers we have focused on RT1.

4.2, Process undertaken

The review of both the energy and customer number forecasts and the updated maximum demand forecasts
has been undertaken during the month of February 2012. Documentation related to the forecast methodologies
were initially provided. These were followed by spreadsheets containing the information on which the forecasts

Western Power System Forecasting: Energy and Customer Numbers: Energy Forecast 11/12 — 16/17 dated October 2011
Western Power spreadsheet: Forecasting Transfer and Storage for SKM MMA xIs provided on 7 February 2012
For example, Table 3 in the document has annual consumption for RT1 at 5293 GWh while in the spreadsheet it is 5265 GWh.
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were based together with the methodologies and some documentation relating to key aspects of methodology,
including the Photovoltaic forecast®.

Meetings with Western Power were held on 13 and 14 February, 2012 to discuss the methodology and key
issues in detail. There were a number of questions raised by SKM MMA and further information has been
provided in response to these questions.

SKM MMA has reviewed the methodologies used by Western Power and undertook replication of the Western
Power energy and customer number forecasts based on the historical information provided.

The review has assessed whether the customer numbers and energy forecasting methodologies appear
reasonable and, where appropriate, highlights issues and makes suggestions and recommendations on how to
improve the methodology or the input assumptions..

We note that while we have reviewed the methodology and forecasts we have not audited the forecasts. We
have also relied on the historical information provided by Western Power.

4.3. Criteria used in the assessment

We have assessed the energy and customer number forecasts against criteria we have developed in a number
of reviews of demand forecasts for the Australian Energy Regulator (AER). We quote below a relevant section
of a report to the AER which we consider relevant.

“While it must be recognised that demand forecasts will never be perfect, MMA considers the following to form
the required underpinnings of a good forecasting methodology:

= the basis of forecasting should be logical and appropriate to the situation and nature of the specific
electricity market and item being forecast. It should be at a suitable level of disaggregation, both
functional and geographical

= it should review history and recent trends and explain if, why and by how much the future should be
different to the recent past

= it should review, recognise and reflect the underlying key drivers and expected changes to these from
previous history and balance historical trend against expected changes in key drivers

= it should be based on reasonable assumptions using the best information available at the time. It
should take into account current demand and economic conditions and reasonable prospects for future
market development. The basis or sources of material assumptions, and of material changes to
assumptions, should be documented. Sources used should be recognised in their fields and the
information should be used as intended. Significant assumptions which are sensitive to timing should
be updated close to the time of the forecast being finalised.

= modelling should be accurate, use appropriate inputs, be validated where possible and be applied
consistently, both in terms of information used and the items forecast . There should be limited scope
for judgement inputs and, where applied, the reasons should be documented.

= the methodology should be applied in an unbiased manner

= the methodology should be well documented

Western Power document WE-7976363v5 photovoltaic, “Photovoltaic (PV) forecast” 20 January 2012
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= the forecasting effort should be commensurate with the importance of the forecasts.

Western Power has used the following criteria in its internal review of these forecasts. According to Western
Power, forecasts should:

= be accurate and unbiased

= be transparent and repeatable

= incorporate all key drivers

= withstand scrutiny of models and assumptions

= use the most recent input information

= incorporate weather variability.

= We consider the two sets of criteria to be complementary.
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5. Review of energy and customer number approach and
methodology

5.1. Approach taken

The approach taken by Western Power has five key components

1) Derive monthly historical data: consumption, customer numbers (and demand where appropriate)
for each tariff

2) Adjust the data historically to ensure that movements between tariffs and other anomalies are
captured

3) Explore key explanatory variables which can help explain changes in consumption

4) Derive an econometric relationship between consumption and the key explanatory variables
through multiple regression analysis

5) Forecast using assumptions of key drivers derived from credible sources.

SKM MMA generally considers this to be a well-considered approach. Analysis at the tariff level is considered
good practice so long as sufficient data exists, the drivers at that level can be reasonably assessed and any
movement between tariffs, which could distort the analysis are adjusted for®.

Utilities have generally applied one of three distinct approaches to forecasting consumption, trend analysis,
appliance based and econometric modelling as well as combinations of these. Trend analysis assumes that key
drivers will stay relatively unchanged over time. Over the past several years it has become clear that several of
the drivers of energy consumption are in fact changing. Concerns about greenhouse gas warming and
government policies to reduce energy consumption, together with significantly increased prices have, in much of
eastern Australia turned around the previous trend of increasing average residential usage per customer, with
residential average usage per customer now either flat or declining. Usage by business customers appears to
have also changed, especially in areas where manufacturing is struggling against the high Australian dollar and
rising costs. As a result, a simple trend-based analysis no longer appears realistic.

Appliance-based modelling recognises that, at the residential level, consumption is through specific appliances.
If sufficient information is available about the penetration and usage of such appliances, and how these are
changing over time or under different policies then overall residential usage can be modelled. Unfortunately,
such an approach relies on a great deal of data — which is expensive to generate and may change quickly,
meaning that the modelling becomes increasingly assumption driven and difficult to validate. In addition, the
appliance approach is not readily transferrable to the non-residential sector and the modelling of behavioural
impacts, such as increasing price, are extremely difficult to accurately allocate to appliances. This has resulted
in hybrid models such as appliance-based with incrementally modelled impacts using price elasticity of demand.
Such models are messy and risk double-counting changes in trends.

As a result of the changing key drivers, utilities are moving towards econometric modelling of energy
consumption. Such econometric modelling has the advantage of being derived from existing consumption data
as well as key explanatory variables which can be observed and forecast. It is, therefore, a relatively
transparent approach. Further, it carries out the analysis of simultaneous changes to key drivers, rather than
assuming each takes place in isolation. Two key drawbacks of this methodology, if rigorously applied, are that

We note that Western Power has also carried out some supplementary analysis, for example energy usage by new homes versus existing homes.
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it can require a significant amount of data and that new key drivers may take some time to become sufficiently
robust’® to include in regression equations. Western Power has generally not included explanatory variables in
its analysis unless they have been shown to be statistically significant and the coefficient derived have generally
been of the right sign and expected order of magnitude.

We conclude that the overall approach taken by Western Power is reasonable and, if methodologically sound
and properly applied, is likely to result in good forecasting practice being followed.

5.2. Methodology and application

5.2.1. Monthly historical usage on a tariff basis

The amount of reliable data available to Western Power for modelling is restricted to information from around
the break-up of Western Power Corporation in 2006. Western Power has access to only six years of data since
disaggregation. Data before disaggregation is stored in a legacy system called IRIS. System incompatibilities
have meant that merging the historical IRIS data and the available current data is cumbersome.

In order to provide data on a short-term basis for internal usage and to allow the historical effects of weather to
be captured by the model, Western Power has modelled information on a monthly basis. While we consider it
reasonable to model on a monthly basis, a key drawback is the lack of monthly data available at the residential
level and for several of the small business tariffs, which only have meter readings every two months. This
means that it is impossible to accurately state the usage of such a customer over a shorter period — say the
month of August.

Western Power has tackled this issue by extracting the billing data from its data warehouse and pro-rating it
daily over the billing period. This has allowed it to allocate a daily usage to each customer over the year. The
sum of the daily allocated consumptions in any day is, therefore, the amount of usage estimated for the month.

While such an approach will inevitably lead to some loss of accuracy it is difficult to conceive of a better
methodology until time of use or interval metering is available for the residential market. Some utilities attempt
to weather correct by using daily supply data and establishing a correlation between weather (using for example
cooling degree days (CDD) or heating degree days (HDD)), and daily consumption. This allows the response to
weather of the utility as a whole to be measured. It is then difficult, however, to allocate between tariffs and
arbitrary factors are often used'. Other utilities have attempted to overcome such issues by using a “degree
day” billing factor to multiply usage by.

While recognising that the estimates used by Western Power are not ideal, we consider them reasonable to use
for these tariffs and these forecasts in the absence of a better data source. While there will doubtless be some
inaccuracies arising from the use of such data we do not expect it to be biased in any way and, based on overall
results, consider that it is likely to represent these tariffs reasonably well.

We do, however, consider that an overall check needs to be made to ensure that the weather impact overall is
not over or under-stated by this method. Such a check would see the modelled weather impact of the markets
combined, assessed against the weather impact for the network as a whole.

0 That is, statistically significant and with meaningful coefficients.

While some utilities have recently used detailed load studies by customer class to do this, we understand that such studies have not been carried out by
Western Power.
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= Recommendation 1: We recommend that Western Power attempt to check the weather impact of
the modelling against that for the system as a whole. We consider this to have a medium priority, to
be carried out over the next year or two.

For customers billed monthly or those who have meters capable of reading more frequently we expect the data
to be more accurate.

5.2.2. Data adjustment

Western Power has adjusted the historical data to remove the effect of movement between customer tariffs and
assumed that, apart from movements to time of use tariffs, there will be no further movements in time.

We consider such adjustments to be good practice.

5.2.3. Key explanatory variables

5.2.3.1. Explanatory factors

Western Power has assessed that the following factors are likely to influence monthly consumption on a tariff
basis:

= The number of days in the month. Western Power has regressed average daily consumption (ie the
total estimated consumption averaged over the number of days in the month) against the other factors.
We consider it reasonable to assume that days per month will influence consumption. Although the
number of working days in the month will also influence consumption, we do not consider that this
needs to be included.

= Weather. As for many utilities, both hot and cold weather influence consumption in the Western Power
network.

= Income, as measured by Gross State Product (GSP)
s Price
= Photovoltaic (PV) penetration.

We consider the independent variables chosen to be likely to explain much of the variation of consumption over
time. Weather is well known to affect consumption on a daily basis. Income is also generally acknowledged to
affect consumption at both residential and business levels. There has been significant anecdotal reporting to
suggest that significant price increases in the recent past have had an impact on consumption, with the
estimated price elasticity of demand in the literature ranging from about -0.1 to -0.7.

Western Power has also assessed that the strong uptake of photovoltaics in recent years is likely to also impact
on consumption as well as maximum demand. We also consider this to be a reasonable potential variable to
explore. We have, for other utilities, also recommended PV uptake as an explanatory variable and have
postulated that it may act as a proxy for the rapid increase in recent years of other “energy efficiency” effects
related to concerns about the environment, government policy and water restrictions.

We consider the range of explanatory variables explored by Western Power to be reasonable.

5.2.3.2. Variables selected

Variables selected as representative of the above factors need to:

= Be representative of the underlying factor
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= Have a credible history
= Be credibly forecast.

These requirements rule out a number of potential explanatory variables.

5.2.3.2.1. Weather

To assess the impact of weather, Western Power has used two temperature variables, T and T, where T is the
average daily temperature in any given month, to try to capture this sensitivity to both hot and cold weather.
While we consider the outcome of using these measures to be reasonable, we have two relatively minor issues
about the methodology:

= Western Power has primarily used its East Perth weather station as the source of reliable weather
data. While we do not have any concerns about this as such, the weather data available from the East
Perth station only go back to early 2007 — meaning that the East Perth station not only does not cover
the entire period of the regression analysis (January 2006 to end June 2011) but it does not have
sufficient data to allow reasonable longer-term monthly averages to be derived. In order to extend its
weather history, Western Power has relied on weather history dating back to 1985 from the Bureau of
Meteorology’s (BOM) Perth Airport station (number 9021). It has corrected for the different location by
applying a constant factor to the Perth Airport monthly data'’. We do not consider it to be good
forecasting practice to use composite data when adequate data from the BOM station exists. We have
no reason to believe that the weather at the East Perth station better represents weather for the
network as a whole than does weather at Perth Airport.
= Recommendation 2: We recommend that Western Power use data from the BOM instead of its
composite weather index. Using the BOM data has resulted in a slight improvement in the R® value
for the RT1 tariff and a reduction in forecast RT1 consumption of about 1.3% over the period 2012 to
2017. While we consider that this has a relatively low materiality (less than 2% impact) we consider
that it can be easily undertaken.
We consider that Western Power should also consider the use of the more conventional measures — heating
degree days (HDD) and cooling degree days (CDD) instead of the T and T? variables. We have carried out
some analysis of the impact of using these alternative variables, with the threshold set at 18 degrees C with the
BOM station data and found that, for RT1, the combination resulted in a similar R® to the Western Power
modelling but a slightly higher volume (1.6% increase). We have, in addition, evaluated whether the HDD or
CDD coefficient is changing over time through use of a DD times index interaction variable but have not found
this to be significant.

= Recommendation 3 We recommend that Western Power consider using CDD and HDD rather than T
and T for its weather variables. The HDD and CDD variables are easier to assess and more
intuitively explain the impact of hot and cold weather. Our initial modelling has suggested that the
impact of this plus the move to BOM weather is relatively low (+1.6% on RT1), however, this can be
easily implemented.

5.2.3.2.2. Economic output or income

GSP is a commonly used as a measure of state or regional income by utilities across Australia for non-
residential consumption forecast, less frequently for the residential sector. For non-residential consumption

2 Western Power has divided the BOM data by a factor of 0.87 to convert the BOM data to an East Perth equivalent in its composite index. The factor was
derived by averaging the monthly average temperatures at the BOM and East Perth stations over the four years where data for both have existed. The
ratios for the period, November to March, actually averaged about 0.9 while those for the remaining period averaged less than 0.7.
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GSP is generally considered to be an appropriate measure of state income. While it would be useful to try using
other measures of income, such as sectoral or geographical product, for example manufacturing product or
gross regional product for the Western Power network region, such measures often lack reliability and are often
forecast by relatively few, if any, credible sources. Although GSP also suffers from perceptions of poor
reliability, being subject to frequent revisions, it is collated by a credible, independent source, the Australian
Bureau of Statistics, and is forecast by a number of credible sources, including Government. We have for some
other utilities, also found strong correlations with other measures, such as labour hours worked, for utilities with
a strong manufacturing base. While Western Power might assess such a measure, they are not routinely
forecast and GSP alone appears to result in reasonable outcomes.

For the residential sector we consider it more appropriate to regress against income on a per capita or per
household basis. Real household disposable income (HDI) is ideal for such analysis, historically and we
understand that Western Power has experimented with this variable. The difficulty is obtaining credible forecasts
of HDI over the forecast period. In the absence of credible forecasts of this parameter, it is not considered to be
a suitable candidate for use as a forecasting variable.

Another measure of income potentially suitable for the residential sector is GSP/capita and we consider that this
is likely to provide a better measure of income per customer than is GSP alone. We recommend that this
variable be assessed for the residential sector.

= Recommendation 4: We recommend that Western Power consider using GSP/capita as an
explanatory variable for the residential sector rather than GSP. Our initial analysis suggests that
using GSP per capita results in an R?which is similar to that found with GSP alone and has a
slightly lower outcome (-1.3% on RT1). As we consider GSP/capita to be a better measure of
residential income we recommend that this be monitored over the longer term. This has a medium
priority.

We note that Western Power has used the 2009-10 history of GSP, which includes a forecast for 2010-11. The

2010-11 GSP data are now available from the ABS (Category 5220) and we have used these in our analysis. As

these are the latest available, and include some revisions to earlier data, we recommend that these should be

used by Western Power rather than the earlier GSP data.

= Recommendation 5: We recommend that Western Power should use the most recent GSP data
available. Such data is now available for the 2010-11 year. Our initial analysis suggests that using
the later GSP data results in an R* which is similar to that found with the earlier GSP and has a
higher outcome (+1.9% on RT1). As we consider GSP/capita to be a better measure of residential
income we recommend that this be monitored over the longer term. This has a medium priority.

5.2.3.2.3. Price

Western Power uses real price as an explanatory variable for consumption in several of its tariffs. As there is a
well established theoretical relationship between price and demand, we consider this to be appropriate®®. A
strong feature of the Western Power methodology is that it calculates the price elasticity of demand applicable
to each tariff through regression analysis, rather than assuming an elasticity, as is often the case.

13 h - ) ) ' ’ . . - ’
Most studies have assessed electricity demand to be relatively inelastic to price, with price elasticity of demand ranging from -0.1 to -0.7. Fan and

Hyndman in “The price elasticity of electricity demand in South Australia” available at robjhyndman.com/papers/Elasticity2010.pdf have calculated a price
elasticity of demand in South Australia of about -0.4.
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The Western Australian state government publishes prices for a number of retail tariffs in Western Australia®™.
Western Power has used energy prices published in the gazette for the non-contestable residential (Al) tariff
and the second energy band™ of the non-contestable small business L1 tariff to calculate nominal historical
prices for residential and all business customers. We note that these include GST. Conversion to real prices
was done by deflating historical values using an estimated annual CPI of 2.75% pa, applied uniformly.

Real prices for the Al and L1 tariffs in cents/lkWh as calculated by Western Power are provided in Figure 5-1.
They show declining real prices for the early part of the analysis period, as prices were held constant in nominal
terms, and then rapidly increasing real prices from 2009. This reflects the Office of Energy’s assessment that
very significant price increases were required to achieve cost-reflectivity™,

= Figure 5-1 Electricity prices for residential and business customers in $Jan2011 terms, c/kWh

Real Residential and Business tariffs c/kWh

— Residential

2500 7| ——Business
_— /_/“/—%
1500 +— —_— —
10.00
5.00
b ¥ a’ﬁﬁk u’b{ﬁ) Sbﬁb b > b )

Source: Western Power real tariff prices spreadsheet we_n8484783_v2

Western Power analysis suggests that, for the residential tariff, the price elasticity of demand is about -0.1, but
that price response is much higher in winter than in summer. A similar finding was made by Fan and Hyndman
for South Australia, who speculated that this might be due to more comfort control choice being available in
winter (eg putting on more clothes, using a gas heater'’) than in summer.

14
15
16

Available at

For consumption of more than 1650 kwh/d.

Office of Energy report to the Minister of Energy, “Electricity retail market review: Final recommendations report: review of electricity tariff arrangements”,
January 2009,

17 . ) - .
Although we note that gas prices are also increasing in real terms in WA,

I:\SHIN\Projects\SH43230\Deliverables\Reports\SKM MMA Final report to Western Power sent 2 March 2012.docx PAGE 20



REVIEW OF WESTERN POWER’S DEMAND FORECASTING
METHODOLOGIES AND FORECASTS

In its residential modelling, Western Power has, separated out winter and summer months price impacts by
using a price dummy which sees a price response only in winter. While we consider the above explanation to be
plausible, we consider the case for inclusion of the dummy for medium and longer-term forecasts to be unclear,
with the explanatory power of the regressions equation (as measured by R?) being very similar with and without
the price dummy. In the longer-term we would expect that the price of electricity will have an impact on
appliance selection which will affect both winter and summer, although, as many residents in the SWIS have a
choice between electric and gas for space heating and hot water, the possibility that the impact will be greater in
winter than summer, remains. The impact of the price dummy (when multiplied by the price) on modelling is
assessed as being material, being of the order of 3% in volume terms over the next six years.

On balance, we consider that the use of the price-dummy combination for residential customers currently
appears warranted, but that this should be monitored over time to assess whether the difference between
summer and winter responses changes®.

= Recommendation 6: We recommend that Western Power continue to use the price dummy
parameter for modelling the residential market, but monitor the summer and winter response over
time to ensure that this does not change.

The Western Power modelling for business tariffs does not include a price dummy.

Western Power has converted its tariffs from nominal to real terms by using an estimated average historical
consumer price index of 2.75% pa. It is not clear why Western Power has used a flat historical inflation
assumption rather than using the available Perth CPI index, which shows an average inflation rate of 3.3% pa
over the period of analysis, January 2006 to June 2011. We recommend that the actual Perth CPI index
numbers be used, rather than the Western Power assumption.

= Recommendation 7: We recommend that Western Power use the Perth CPl index for conversion of
nominal to real prices. For the RT1 tariff this is estimated to have an impact of +1.1% on volumes.
While a relatively low impact overall, we consider this to have a high priority as it can be easily
implemented.

Customers in the SWIS who consume less than 50 MWh per year are not currently contestable and must be

supplied by Synergy. All customers in the SWIS who use more than 50 MWh are currently contestable,

meaning they can elect to be supplied by a retailer other than Synergy. Customers who consume between 50

MWh and 160 MWh per year may choose between paying the relevant prescribed capped tariffs or selecting a

retailer.

Almost all residential consumers are currently non-contestable and the prescribed tariffs are applicable to them.
We consider that Western Power has appropriately used the prescribed Al energy price as the price for the
residential customers™.

However, Western Power has also used the second energy band (> 1650 kWh/day) of the prescribed L1 tariff
as its pricing for all non-residential customers. We have two concerns with this:

18 . . . . . . . .
We have also assessed the net residuals by month in Appendix A to see whether the price dummy results in over-forecasting demand in summer. This
19 appears to not be the case with some of the summer months being over-forecast and some under-forecast, as is the case for winter months.
Although there is generally debate as to whether average or marginal prices should be used, we consider the use of the marginal energy price to be

reasonable.
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n  Firstly, for the RT2 customers who average 20 MWh per year consumption and the RT4 customers
who average 180 MWh per year consumption, the first band (<1650 kWh/day) is probably a better
choice of the marginal price. We recommend that Western Power use the first band of prices within
the L1 tariff for its analysis and forecasting of RT2 and RT4 prices.

= Recommendation 8: We recommend that Western Power use the first band of prices within the L1

tariff for its analysis and forecasting of RT2 and RT4 prices. While this is expected to have a

relatively low impact, it may make a difference when carbon price is included as an absolute (not

percentage) cost increase.

= Secondly, since all customers of size greater than 50 MWh/year are contestable, it is more likely that
the larger customers, at least, will be paying prices different to the prescribed non-contestable tariffs.

It is very difficult to know exactly what prices are being paid by the larger contestable business customers. We
have modelled price impacts using the published S1 and T1 contestable tariffs where considered appropriate.
We have found that this generally has little impact on the goodness of fit and can increase or decrease the
expected consumption over the next six years by up to 3%.

We have discussed with Western Power two possible alternatives for assessing prices to contestable business
customers:

= Ask aretailer whether it will, in confidence, provide an index of prices for representative customer sizes

= Build up a contestable price proxy by using a building block approach, such as has been used in the
analysis of cost-reflectivity of existing tariffs®.

In either case, such information is likely to take some time and effort to generate. In the meantime, Western
Power has a choice of not using price as an explanatory variable, continuing to use the second price band or
using the published contestable electricity tariff most likely to represent the tariff faced by particular customers.
We recommend the latter option for the short to medium term while a better picture of contestable tariffs is being
developed.

= Recommendation 9: We recommend that Western Power use published contestable prices as
appropriate for its business customers RT5 to RT8 in the short to medium term. In the longer term
we recommend that Western Power try to get a better picture of costs to contestable customers
either from retailers or from building up costs using a building block approach.

5.2.3.2.4. Photovoltaic installed

Western Power has used the capacity of installed PV as an explanatory variable for consumption in the RT1
tariff. The rationale for the inclusion of PV MW as an explanatory variable is that each unit of PV installed is
expected to displace energy consumption, a significant proportion within this tariff.

According to Western Power information, the amount of PV installed has increased exponentially over the past
four years as illustrated in Figure 5-2, driven by a combination of federal and state government policies and
incentives as well as reducing PV costs. Between December 2007 and June 2011 the amount of installed PV
increased from essentially zero to almost 150 MW.

According to Western Power's regression analysis for the RT1 tariff, each kW of installed PV capacity is
associated with 7.145 kWh of energy reduction per day** which, according to Western Power, is in line with

20 ) ) . . ) . - )
See, for example, Frontier Economics report to office of Energy, “Electricity retail market review — electricity tariffs”, January 2009.

. Western Power System Forecasting: Energy and Customer Numbers: Energy Forecast 11/12 — 16/17 dated October 2011 page 25.
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expectations. However, this value appears much higher than expected based on the modelled PV output

expectations as described in Western Power’s PV forecast document®, especially when it is considered that not
all the PV capacity installed is residential.

It may well be that the PV variable is catching a number of other environmental and energy efficiency variables
which have also increased significantly over the past several years, such as the increased use of water efficient
showerheads and reduced electric hot water systems in new homes. This is not necessarily a bad outcome in
forecasting terms if the trend of these other factors follows the expected trend of installed PV.

»  Figure 5-2 Installed Photovoltaics, MW
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Source: Western Power Forecasting Transfer and Storage for SKMMMA spreadsheet

= See Western Power Photovoltaic (PV) Forecast dated 20 January 2012 pages 14 and 34.

I:\SHIN\Projects\SH43230\Deliverables\Reports\SKM MMA Final report to Western Power sent 2 March 2012.docx PAGE 23



REVIEW OF WESTERN POWER’S DEMAND FORECASTING
METHODOLOGIES AND FORECASTS

Figure 5-3 Photovoltaic applications per month
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We have found in most of our analysis of the RT1 tariff that the PV variables tend to become not significant

(even at the p = 0.1 level) after the changes to the weather, CPIl, GSP etc are incorporated into the model. If
this is so then we consider that the PV variable should be removed from the model.

However, we consider the PV variable likely to become a good explanatory variable over time and recommend
that it be monitored for possible inclusion in future if it again reaches the required level of significance.

Recommendation 10: We recommend that Western Power re-run the RT1 tariff model with the
changes previously recommended and then remove the PV variable (and any others) if they do not

meet at least a 10% level of significance. We estimate this will only have a relatively small effect on
the R2 and an incremental impact of about +1% on volumes over the period.

Recommendation 11: We recommend that Western Power continue to monitor the level of PV
installations and update the RT1 model if this variable again becomes significant.

We agree with Western Power that significantly increasing levels of PV installation is likely to reduce

consumption, especially in the RT1 tariff. If PV is excluded from the econometric model because of lack of

significance, then Western Power should consider adjusting the RT1 tariff forecasts by a suitable amount to
account for the increased PV. The appropriate amount can be calculated by:

= Estimating the amount of PV capacity which has been residential and which will be residential

Estimating the average amount of generation each day. This appears to be about 4.85 kWh/kW/day
according to the Western Power PV forecasts

Adding back historically the amount estimated to have been generated over the period 2006 to 2011 —
although allocating generation by month may be difficult.

Western Power Photovoltaic (PV) Forecast dated 20 January 2012 pages 14 and 34.
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= Re-running the RT1 regression with the adjusted quantities and without PV as an explanatory variable
= Subtracting future quantities based on the installed residential MW.

= Recommendation 12: If the PV explanatory variable is found not to be significant and is excluded
from the model we recommend that Western Power consider post-modelling adjustment to take
account of expected PV impact on consumption as discussed in the text.

5.2.3.2.5. Customer numbers against GSP

Western Power forecasts customer numbers in many of the tariffs by using GSP as the explanatory variable.
We consider that for the residential tariff, RT1, population growth is likely to better explain customer number
growth in the SWIS than is GSP.

Both regressions result in high R?. Both result in similar outcomes.

While the two are related, we consider that customer number growth in future is likely to be more strongly linked
to population growth than it is to GSP. As a result we recommend that Western Power forecast residential
customer number growth based on population forecasts for the RT1 tariff. However, we consider that GSP will
better correlate with small business customer number changes as is usually used by Western Power.

= Recommendation 13: We recommend that Western Power forecast customer number growth based
on population growth forecasts, rather than GSP forecasts. The material impact of this is likely to
be low.

5.2.3.2.6. Using average daily usage per customer as the dependant RT1 variable

Western Power has modelled RT1 consumption with daily usage as the independent variable. In the residential
sector it is common to model average usage per customer. This is then multiplied by customer numbers to
derive forecast residential consumption.

We have, for the RT1 tariff, modelled average daily usage per customer as the independent variable. The
“goodness of fit” in all cases is a little worse than it is for the corresponding daily usage model (R? of about 0.84
and 0.9 respectively). It is not immediately clear why this should be the case. Average usage per customer
outcomes also tend to be a little lower.

Intuitively we consider the separate modelling of daily usage per customer and customer number growth to
better reflect what is happening in the market, and it could be further considered. However, the higher R? value
for daily usage suggests that it better explains the tariff outcomes to date.

5.2.3.2.7. Other possible key drivers

We consider that the key drivers assessed and variations discussed within this report cover all the main drivers
which could realistically be expected to be meaningful to the analysis at the moment.

We have discussed with Western Power other possible key drivers which might be included within future
analysis, including drivers associated with energy efficiency (apart from PV), employment numbers and hours
worked, gas price and proportions of single to multi residential customers. We currently do not consider there to
be a compelling case to include these.
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In addition, we consider that some emerging trends warrant future consideration, including the potential
increase in consumption related to electric vehicles. However, we do not see this having a significant influence
over the next several years.

There is an expectation that replacement electric storage hot water will be banned or limited within the next few
years. If this is the case Western Power may need to model this as an add-on to its econometric modelling.

5.2.3.2.8. Conclusion with regard to independent variables

We consider the variables considered by Western Power to generally be suitable for the econometric modelling
undertaken. However, we have suggested a change for the variables modelling weather impact from T and T to
the more generally used CDD and HDD and that GSP per capita should be used for RT1 and RT3.

While we consider that Western Power has generally selected and used historical data well, we have made a
number of recommendations with regard to:

= Changing the historical weather used from the composite used by Western Power to the BOM data
measured at Perth Airport.

= Using price histories which are more in line with the tariffs for some of the business tariffs

= Using actual CPI history rather than an assumed CPI to convert prices from nominal to real

= Using the latest GSP history

While each of these is likely to have a minor impact on its own, in combination they may be material to the
forecasts.

We consider that the Western Power variables used are likely to cover all the currently foreseeable key drivers
operating over the forecast period apart possibly from the banning of electric storage hot water which should be
monitored.

5.2.4. Multiple regression analysis

Western Power carries out multiple regression analysis against the appropriate explanatory variables including
an index (or trend) variable if no other variable is significant. Western Power also assesses the robustness of
the coefficients and has carried out other tests, such as for collinearity where appropriate.

We have also been advised that Western Power has tested transforming and lagging some variables without
improvement in the outcomes.

We have carried out a few basic tests on the RT1 tariff modelling. These are described in Appendix A. As
discussed there, the plot of residuals showed no obvious trend and, while our analysis of net forecasting errors
by month showed some months to have relatively high errors, this did not indicate a change of model or
variables apart possibly from the recommended move to using the BOM data exclusively rather than the
composite index.

We consider Western Power’s regression modelling to be commensurate with good forecasting practice.
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5.2.5. Forecast assumptions

In order to use its model for forecasting purposes, Western Power has had to make assumptions about changes
to the key variables in the future. The source of these assumptions and the assumptions themselves are listed
in Table 5-1.

s Table 5-1 Sources and assumptions for independent variables

Source Assumption
Weather Composite 27 year history from the Perth | Average monthly temperatures from the composite index
Airport BOM station and Western over the past 27 years.
Power’s East Perth station
GSP WA State Budget forecasts 2011-12 Assumed 4% growth pa from 2011-12
Prices WA State Budget papers. Assumed the nominal price increases included in the
Federal government modelling of carbon | budget paper.
price impacts Assumed that Western Power would experience the
average modelled price increase per MWh
CPI Assumed CPI would continue at 2.75% pa
PV Variation to PV Forecast Assumed 1500 new applications/month @2.4 MW each
Population Not required

The key assumptions are discussed below.

5.2.5.1. Weather

As described in 5.2.3.2.1, Western Power has used its composite index to derive future average temperatures
by month. As discussed previously, we can see no reason why the composite index should be used rather than
the consistent history from the BOM station.

Similarly, we consider that the weather assumptions (CDD and HDD) used for the forecasts should be those
derived from the available long-term history from the BOM station. The impact of this change is likely to be
material.
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= Recommendation 14: We recommend that Western Power forecast weather based on the history of
the BOM weather station, rather than the composite index it has devised. The impact of the
combination of the change to history, and forecasts as well as a move to HDD and CDD is an
increase of 1.6% in the RT1 forecasts.

= Recommendation 15: We also recommend that, over the longer term Western Power assess
whether a combination of weather stations is likely to be more representative of consumption in the
SWIS as a whole and also whether the history of CDDs and HDDs at the Perth Airport BOM, which
are illustrated in Appendix A and show a reduction in HDD/day and increase in CDD/day over time,
have changed sufficiently over time to require the average over a more recent period to be used.

5.25.2. GSP

Western Power has used the WA 2011-12 Budget Forecasts® as the basis of its economic and pricing
forecasts. The budget paper forecast WA GSP growth of 4.5% in 2011-12, followed by three years of 4%
growth.

This forecast, and that of the National Institute of Economic and Industrial Research (NIEIR) as described in the
WA IMO 2011 statement of Opportunities® are presented in Table 5-2.

= Table 5-2 WA Budget and NIEIR forecasts of growth in GSP

WA Budget NIEIR Expected case
2012 4.5% 5.0%
2013 4.00% 3.70%
2014 4.00% 2.00%
2015 4.00% 2.10%
2016 3.60%
2017 4.90%

Western Power has assumed that growth will be 4% flat throughout the period, based on the Government
budget forecasts and extrapolating for the last two years to 2017. The NIEIR forecast over the period to 2017 is
for growth averaging 3.5% pa.

Both the WA Government and NIEIR are credible forecasters. We consider that either, or a more recent
credible GSP forecast can be used. However, if the State Government forecast is to be used then it should be
that forecast, rather than a flat assumption of 4% pa.

24

5 Western Australian 2011-12 Budget Paper 3, Economic and fiscal outlook, presented May 2011, page 3.
5

WA Independent Market Operator, “Statement of Opportunities” June 2011.
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= Recommendation 16: We consider that Western Power’s use of the WA GSP forecasts contained in
the state Government’s 2011-12 budget forecasts to be reasonable, as would be the use of the NIEIR
forecasts used in the 2011 Statement of Opportunities or even a more recent credible forecast.
However, if the state Government’s forecast is to be used than it should actually be the forecast,
including a 4.5% growth in 2011-12 with extrapolation only for the final years as required. We note
that the use of alternative GSP forecasts is likely to have a material impact on a number of tariff
forecasts.

5.2.5.3. Retail prices

Tariff increases

Western Power has used the assumed non-contestable glide path for the Al and L1 tariffs contained in the WA
2011-12 Budget Forecasts® as the basis of its tariff price increases. These assumed price increases, as well as
those for the contestable S1 and T1 tariffs that we have used in our analysis are provided in Table 5-3.

= Table 5-3 WA Budget glide path assumptions about tariff price increases

2011-12 2012-13 2013-14 2014-15
Non-contestable A1 5% 12% 12% 5%
Non-contestable L1 5% 12% 12% 5%
Contestable S1 3.90% 1% 5.60% 3.90%
Contestable T1 5.10% 0.70% 5.50% 5.10%

According to the budget papers, the price increases in 2010-11 were not sufficient to bring prices to a cost-
reflective basis and would continue not to be cost-reflective after the glide path assumed. The assumed glide
path did not include the cost of carbon and there was a risk due to significant network tariff increases®’.

We consider it reasonable for Western Power to use the most authoritative source available, the state
Government, to estimate likely tariff changes over time. Western Power has assumed 5% pa increases for the
Al and L1 tariffs in the years 2015-16 and 2016-17 on which the budget papers are silent and we consider this
reasonable. We have, however, used the average of the four years increases in our modelling of the S1 and T1
tariffs.

Carbon price

Western Power has added to the above electricity tariffs the expected impact of the carbon price. It has derived
the price impact from the Federal Treasury’s carbon price modelling, using the real carbon prices for the Strong
Growth Low Pollution (SGLP) core scenario multiplied by the average Australian CO,-e intensity of generation.
According to Western Power’s calculation, this results in a price increase of about 1.5 c/kwWh in 2012-13
increasing to 1.95 c/kWh by 2017%,

We consider it reasonable to use the Treasury modelling results. These assume the average Australian carbon
CO,-€e intensity of generation of 0.822 kg CO»-e /kWh in 2013 and less than full pass-through. The SWIS
average intensity according to the NGERS Technical Guidelines in July 2011 was a little lower than this at 0.8

% Western Australian 2011-12 Budget Paper 3, Economic and fiscal outlook, presented May 2011, Table 8.1.

7 Western Australian 2011-12 Budget Paper 3, Economic and fiscal outlook, presented May 2011, page 285.
The assumption appears to be that competitive forces will mean that the full cost of the carbon price, $23/t in 2013 will not be passed through in full.
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kg CO,-e /kWh. From this perspective the price impact may be a little over-stated, by of the order of 0.05 c/kWh
in 2013.

However, the Treasury modelling was carried out in $2010. This means that, in today’s dollars the costs are
likely to be higher by some 0.05-0.1 c/kWh. In addition, we understand that this price does not include GST. If
this is included, to remain consistent with the other prices modelled by Western Power it will add about 0.15
c/kWh to the price. Finally, the average emission intensity of Australian generation is assumed to reduce
quickly. Itis not clear that this will also happen in Western Australia.

Overall, given the uncertainty, we expect that the carbon price modelled by Western Power to be a reasonable
estimate — although we recommend that the GST be included in order to make it consistent with the other tariffs
used.

= Recommendation 17: We consider that Western Power’s assessment of the pass-through cost of
carbon to be reasonable, however, we consider it should have GST added to it to ensure it is
consistent with other prices used in modelling This is easily manageable in the modelling and will
have a slightly negative impact on volumes.

5.2.5.4. CPI

In calculating future price increases, Western Power has assumed that the inflation rate for the state will be
2.75% pa. However, the Western Australian budget has assumed that inflation will be 3% in 2011-12, followed
by 3.25% pa for the following three years. In order to be consistent with the assumptions made in the budget
papers about tariff pricing we recommend that the CPl assumptions used in these papers be used by Western
Power.

= Recommendation 18: We recommend that the CPl assumptions used in modelling be the same as
those in the 2011-12 budget paper, with the value in the last year extended for a further two years.
This will have a small positive impact on modelled volumes.

5.2.5.5. PV installed

As can be seen in Figure 5-4, Western Power is forecasting that the capacity of photovoltaics installed will
continue to grow strongly, although linearly rather than exponentially. This is because of the impact of the
significantly reduced subsidies from July 2011, which saw an immediate strong reduction in the amount of PV
applications from about 9,000 per month to 1,500-2,000 per month. Whilst historically the application levels are
at about 2,000 per month, it is anticipated that the level will reduce further due to the watered down state based
feed-in-tariffs and the reducution of solar credits multiplier in July 2012 and again in July 2013%. In future, the
impact of carbon pricing may yet see an increase in the level of application.

9 o )
Refer also to the PV analysis in Section Error! Reference source not found.
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s Figure 5-4 Forecast installed Photovoltaics, MW
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Source: Western Power Forecasting Transfer and Storage for SKMMMA spreadsheet

In its modelling, Western Power has assumed that over most of the period installations will equal 1500 per

month and that the average size of the installation will increase from the current 2.2 kW to 2.4 kW from July
2013.

These assumptions appear reasonable and are consistent with independent SKM MMA modelling of PV
installations in WA. SKM MMA numbers were slightly higher.

They do not, however, appear to be consistent with the assumed outputs from the maximum demand analysis,
with monthly applications there assumed to be 2000 per month with, we understand, similar capacity
assumptions. The two need to be reconciled in any documentation — with either the assumptions being the
same or an explanation provided about the cause of the discrepancy.

= Recommendation 19: We recommend that the reason for difference between the PV assumptions
used in the maximum demand analysis and in the energy analysis be explained and documented.

5.2.5.6. Discussions with large customers

Western Power has based its forecast of the transmission connected large customers, TRT1, on the basis of
detailed discussions with large customers and analysis of potential new projects. We understand that the
forecasts have also included large new customers who have been included within the Central case of the
Western Power maximum demand forecasting (see Section 7). It should be confirmed that this is still the case
and that the timings assumed in the energy and latest maximum demand forecasts are still consistent.

= Recommendation 20: We recommend that Western Power confirm that the timings and loads for
large new customers are consistent between the latest maximum demand and energy forecasts.

There are currently about 33 such very large customers, each consuming on average, about 80 GWh. Such
customers represent large lumpy loads and we consider it good practice to base forecasts on extensive
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discussions and objective assessments about new loads, as are currently applied to block loads (see Section
7.5.2). We note, however, that such discussions should be detailed, fully documented and subject to some
scrutiny.

In addition, Western Power has assumed that the load factor for new customers is 0.8 but has not provided any
support for this assumption. Such supporting data might be available from load factors from existing customers
or from detailed discussions with new customers.

In conclusion, we consider it reasonable that this class of large lumpy customers should be forecast through a
deep understanding of the loads involved and detailed discussions, which are likely to be best carried out by
account managers not within the forecasting team. We have not seen or reviewed any of the Western Power
discussions, nor have we reviewed any of the detailed assumptions about this tariff. We recommend, however,
that the discussions on which the forecasts are based should be fully documented and reviewed by the
forecasting team and that the 0.8 load factor assumption for new loads should be reviewed.

= Recommendation 21: We recommend that Western Power ensures that there is full documentation
regarding forecast assumptions for this class of customer and that this is reviewed by the
forecasting team. In addition, we consider that the basis for the load factor assumed for the new
loads should be provided.

5.3. Conclusion regarding approach and methodology

We have in this chapter outlined the approach taken by Western Power and carried out a detailed review of the
methodology applied.

Western Power has forecast on a monthly basis at the tariff level using the following five-step approach:

1) Derive monthly historical data: consumption, customer numbers (and demand where appropriate) for
each tariff

2) Adjust the data historically to ensure that movements between tariffs and other anomalies are captured
3) Explore key explanatory variables which can help explain changes in consumption

4) Derive an econometric relationship between consumption and the key explanatory variables through
multiple regression analysis

5) Forecast using assumptions of key drivers derived from credible sources.

The approach taken to forecasting depends heavily on the requirements of the forecast, key drivers and data
availability. Given the importance of weather and specific tariff characteristics and the availability of 6.5 years
of reliable data we consider the above forecasting approach taken by Western Power to represent good
practice. The main concern we have relates to the monthly analysis based on billing data which is not collected
on the same timeframe, however, we consider that Western Power has handled this reasonably.

We consider the use of well founded and applied econometric modelling to be good practice for utility
forecasting. Such econometric forecasting is currently becoming the norm for energy forecasting in Australia,
largely displacing the trend and appliance based analysis of the past®**. We consider econometric forecasting to
represent good forecasting practice in this area as it provides transparency and allows for changing

0 . . . . . - . .
We note that we still consider there to be scope for well considered adjustments or alternative approaches to be used based on specific policy or appliance
related circumstances.
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circumstances if the underlying key drivers have been well considered. Where econometric modelling has not
been useful, or where other approaches such as discussions with the largest customers are considered more
appropriate, then these other approaches have been applied.

We have concluded that the overall approach taken by Western Power is reasonable and, if methodologically
sound and properly applied, is likely to result in good forecasting practice being followed.

We have carried out a detailed review of the methodology applied and consider that:

The key drivers considered, being weather, price, income, PV penetration are reasonable, are similar to
those used by utilities elsewhere and do not obviously omit any key drivers which can be readily captured.

The explanatory variables which represent these factors are generally well considered. We have, however
recommended that Western Power use cooling and heating degree days for its weather variables, rather
than a function of average monthly temperature and that, for the RT1 tariff for residential customers it
should use GSP per capita rather than GSP as the measure of income. We do not consider these to be
major changes to the methodology.

We have reviewed the history used for these variables. While we have recommended a number of
changes which we believe will improve the forecasts, we again consider none of these to be major in its
own right.

We consider the multi regression methodology to be well applied. The regressions generally have
reasonable goodness of fit and the variables are only included if they are statistically significant and the
coefficients make sense.

The assumptions made about movement of the key drivers over the forecast period are derived from
credible and reliable sources and generally appear timely and realistic. Again, while we have made a
number of recommendations in this area, none are considered fundamental.

Overall, SKM MMA considers the approach taken by Western Power to be well conceived and the methodology
well considered and applied and generally commensurate with good forecasting practice. We have made a
number of recommendations in terms of variables, history and assumptions which are not fundamental to the
methodology but which will, we believe, improve the accuracy of the forecasts.
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6. Review of central energy forecasts and comparison against
other forecasts

6.1. Introduction

We have in the previous chapter reviewed in detail the approach and methodology applied by Western Power
and we have concluded that these are commensurate with good forecasting practice. We have, however, made
a number of recommendations, some applicable to the short and others to the longer term, which we consider
would improve the accuracy of the forecasts.

This chapter provides an overview of our considerations for each tariff. Our detailed analysis is available in
Appendix A. It concludes by examining the history and the Western Power forecasts at the residential, business
and network levels against indicative®® SKM MMA forecasts where we have applied most of our
recommendations and some external forecasts.

6.2. Overview of the Western Power forecasts and of the potential impact of changes

An overview of the Western Power forecasts, the changes we have recommended and the indicative changes
by tariff where these are been reviewed are provided in Table 6-1.

= Table 6-1 Summary of Western Power forecasts, recommended SKM MMA changes and indicative
impact of these

Tariff | Western Power Proposed changes (2) SKM MMA Change,
Forecast indicative % (4)
Volumes, GWh (1) volumes, GWh

(3)
RT1 | 33124 CPI**, BOM®, CDD**, HDD, Remove PV if not signif, 35178 6%
GSP/Capita, GSP*®

RT2 10081 CPI, BOM, CDD, HDD, GSP 9859 -2%

RT3 1457 Not reviewed as largely same as RT1 apart from tariff 1457 0%

movements

RT4 | 11599 As per RT2, L1b1% 11112 -4%

RT5 2689 CPI, BOM, CDD, GSP 2616 -3%

RT6 | 8694 CPI, BOM, CDD, GSP, S1%, L1b2 8546 -2%

RT7 19214 CPI, BOM, CDD, HDD, GSP 19022 -1%

RT8 1415 CPI, BOM, CDD, HDD 1428 1%

RT9 773 Not reviewed as immaterial 773 0%

RT10 | 208 Not reviewed as immaterial 208 0%

TRT1 | 22421 Not reviewed as based on discussions 22421 0%

Total 111675 112620 1%

1 s - .
3 We stress that these forecasts are indicative only for purposes of assessment of materiality and not to be relied upon. They have not been checked and

only represent our current best estimates.
Index price by CPI and use budget forecast for future periods
Use Perth Airport temperature data

Use CDD and HDD or alternatively CDD per day and HDD per day if complete temperature data is not available. Per day is a count of the days where data
is available. It equals to days in month when no data is missing

Update to more recent GSP
L1b1 = L1 prices constructed using band 1 rates; L1b2 = L1 prices constructed using band 2 rates
S1 prices

32
33
34

35
36
37
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Notes:
1) This is the summed forecast volumes over the years 2011-12 to 2016-17 in the Western Power energy
and customer numbers report, not necessarily the volumes determined from regression analysis.

2) These are the changes we have recommended in the body of the report. Several tariffs have not been
reviewed.

3) These are indicative volumes modelled after implementing the changes recommended. Note that
several tariffs have not been reviewed.

4) SKM indicative forecasts divided by Western Power report forecasts -1.

Over the entire network the forecast volumes before and after implementing the changes proposed by SKM
MMA are very similar — although we stress that some tariffs, including the large TRT1 tariff have not been
reviewed.

However, there are some material differences in some categories, with the residential forecasts after the
proposed changes being higher than forecast by Western Power and the business tariffs generally being lower.

We illustrate the Western Power and indicative SKM MMA forecasts for residential, small, medium and large
business® and the network as a whole in the following Figures.

s Figure 6-1 Comparison of Western Power forecasts (report and model) and indicative SKM MMA
residential forecasts, GWh
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38 - ) - . ) )
We note that the definitions we have used may not accord with Western Power’s definitions. The tariffs we have included are illustrated.
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s Figure 6-2 Comparison of Western Power forecasts (report and model) and indicative SKM MMA
small business forecasts, GWh

2000 Small business (RT2, RT4)
1
TEEmeee— ﬁ—
I
3000 ;
= i
= 2500 1
[G] 1
> 2000 1
0 1
@ 1500 H
wl 1
1000 :
500 i
I
0 T I 1 I T I 1
2006 2008 2010 2012 2014 2016 2018
Financial year ending June 30
=== \WP reportforecast ==\WP regressed forecast SKM MMA indicative forecast

s Figure 6-3 Comparison of Western Power forecasts (report and model) and indicative SKM MMA
medium business forecasts, GWh
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s Figure 6-4 Comparison of Western Power forecasts (report and model) and indicative SKM MMA
large business forecasts, GWh
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= Figure 6-5 Comparison of Western Power forecasts (report and model) and indicative SKM MMA
network forecasts, GWh
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Taken over the entire network, the changes recommended by SKM MMA have very little impact on the Western
Power forecasts, as can be seen in Figure 6-5. There are, however, some movements within specific customer
sectors, notably in the residential class (Figure 6-1), where SKM MMA forecasts are higher and in the small
business class (Figure 6-2) where they are lower.

6.3. Comparison against the Deloittes and IMO forecasts

Figure 6-6 compares Western Power’'s forecasts at network level against: SKM MMA's indicative forecast,
Deloitte’s 2010 forecast, the IMO 2011 energy forecasts and IMO'’s loss adjusted forecasts. IMO'’s loss adjusted
forecast was obtained by factoring out distribution and transmission loss factors of 2.69% and 4.66%,
respectively, as documented in Western Power’s forecast report.

= Figure 6-6 Comparison of forecasts — network, GWh
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After adjusting for losses, it can be seen that the all forecasts start in proximity to each other. Western Power's
forecast and SKM MMA's indicative forecasts are very similar. However, both the Deloittes and IMO forecasts
appear to have a large block load applied in 2012, while this only builds up over time according to Western
Power. By 2014 the Western Power forecast is similar to the IMO forecast. However, IMO appears to be
forecasting another major block load in 2014 which does not appear to be included in the Western Power
forecasts. It is difficult to provide any further comparison between the two as the IMO forecast is not
disaggregated.

The Deloittes network forecasts are also significantly higher than Western Power’s by 2012, again possibly due
to block load assumptions. From there, the Deloitte’s forecast remains consistently higher than the Western
Powr forecasts.

Comparison of forecasts for the combined residential and combined business tariffs are shown in Figure 6-7
and Figure 6-8 respectively. SKM MMA's indicative energy forecast for the collective residential lies between
Western Power’s and Deloittes forecasts. The Western Power residential forecasts are lower for the residential
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sector than SKM MMA's forecasts for reasons discussed in the report. The reasons for the difference between
the Deloittes forecasts and the other two are likely to be due to significantly different forecasting methodologies.

= Figure 6-7 Comparison of forecasts —residential, GWh
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= Figure 6-8 Comparison of forecasts — business, GWh

Business
9600

9400 A
9200

/6
9000
8800 ;/
8600 - %
8400
8200 ;"//'

8000 T T T T T T T 1

2010 2011 2012 2013 2014 2015 2016 2017 2018

Financial year ending June 30
== \\P reportforecast ===SKM MMA indicative forecast == Deloitte

Energy (GWh)

For the collective business forecast, SKM MMA's indicative forecast is lower than Western Power’s. The gap
between the two is initially attributable to the difference in 2011 forecast numbers between Western Power’s
reported forecast and their forecast values resulting from their regression. It is not clear why there is such a
difference, possibly a transfer between tariffs. The Deloittes forecasts are not dissimilar to the other two
forecasts over the forecasting period.
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Relatively little can be learned from comparing forecasts as they all have different methodologies. Overall the
largest differences appear to be due to major block load assumptions. The Deloittes residential forecasts are
somewhat higher than both the Western Power and SKM MMA indicative forecasts but the business forecasts
are similar.

6.4. Assessment against criteria

We have evaluated the Western Power approach, methodology, application and forecasts against the criteria
we have previously listed in Section 4.3. These evaluations are summarised below.

6.4.1. Basis of forecasting logical, appropriate to the situation and at a suitable level of
disaggregation

Western Power has used an econometric approach based on regressing monthly consumption by tariff against

key drivers including weather, real price, income or output and PV installations. We consider the approach and

methodology to be logical and suitable and the key drivers selected to be appropriate.

6.4.2. Review of history and key drivers

The Western Power methodology inherently takes into account the history of key drivers and how this is
expected to change in the future. We consider the key drivers selected to be appropriate to the situation,
although we have recommended some relatively minor changes to variables used.

6.4.3. Forecast assumptions

Western Power has based its assumptions about how the drivers will change over time on credible sources,
mainly the state Government budget. The assumptions are transparently derived and documented. The
assumptions which require inputting into models are generally forecast by a number of credible sources and can
be updated as required.

6.4.4. Modelling

The Western Power models generally result in reasonable to good fits. Inputs are generally well considered,
although we have recommended a humber of relatively minor changes in this area, including consistent use of
the Perth Airport weather data and consistent use of state Government forecasts. There is very little
requirement for judgements to be exercised.

6.4.5. Unbiased application

Our detailed review of methodology application has found no evidence of bias in the forecasting.

6.4.6. Well documented

The methodology and application are generally well documented although we have identified a couple of areas
where this could be improved.

6.4.7. Forecasting effort

The modelling and supporting documentation together with our discussions demonstrate that Western Power
has spent a considerable amount of effort on developing its energy forecasting methodology.

I\SHIN\Projects\SH43230\Deliverables\Reports\SKM MMA Final report to Western Power sent 2 March 2012.docx PAGE 40



REVIEW OF WESTERN POWER’S DEMAND FORECASTING
METHODOLOGIES AND FORECASTS

6.4.8. Transparent and repeatable

The model inputs and outputs are all available for review and replication.

6.4.9. Overall assessment

We consider the Western Power customer number and energy forecasting methodology to be well considered
and sound with key drivers being suitably selected and generally well characterised. Although we have in the
body of the report made many recommendations which we consider could help improve the forecasting
methodology and forecasts over time, we generally consider the methodology and its application to be
commensurate with good forecasting practice.
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7. Maximum Demand

7.1. Introduction

SKM MMA reviewed Western Power's Maximum Demand (MD) forecasting methodology and outcomes in
2010. The executive summary of the 2010 study report is reproduced in the executive summary of this report.

In view of the 2010 review, and the similar forecasting approach taken by Western Power in 2011, the focus of
the current review is on:

= Updates and modifications to the methodology since the 2010 SKM MMA study

= Application of the methodology to the most recently available data.

An outline of Western Power’s methodology is provided below.

7.2. Description of method

Western Power’s MD forecasts are based on a bottom-up approach. Forecasting is undertaken at the substation
level and higher level forecasts are calculated by aggregation, with allowance for load diversity. Western Power
does not prepare a high level econometric forecast but a system level econometric forecast is produced by
NIEIR and published by the IMO. A comparison of the Western Power and IMO MD forecasts is presented in
Section 7.6.

For each substation a series of forecasts are produced:

= 50 POE39 substation MD — a trend forecast underlying the 10 POE forecast

= 10 POE substation MD — used for planning network augmentation

= 50 POE substation MD at time of system peak — used to produce the 50 POE system peak forecast
= 10 POE substation MD at time of system peak - used to produce the 10 POE system peak forecast

The Western Power 50 POE system forecast is calculated by the summation of the individual substation 50
POE forecast demands at the time of system peak and the system peak forecasts are compared with the
equivalent IMO forecasts.

7.2.1. Inputs

For each substation the historic annual demand is captured for both substation peak and time of system peak.

Block loads that may be included are collated by a central system. The decision on the inclusion of individual
block loads is based on a guideline matrix relating to block load size, timing and how far through the
development process the project is. Western Power has processes for estimating size, timing, diversity and
power factor based on previous similar block load proposals.

For each load transfer between zone substations a size, date, power factor and growth rate are specified. The
transfer and future growth is subtracted off the sending substation and added to the receiving substation. The
total MVA added and subtracted net out to zero. It is assumed that the transfer has a diversity of 1 with both the
sending and receiving substation.

3 50 POE — implies 50% Probability of Exceedance
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7.2.2. Forecast approach

An adjusted historic series, in MVA, is calculated for each substation. This adjusted series has had the effect of
transfers being removed. For the majority of substations, around 95%, a linear trend is fit through this series®.
The regression statistics from this fit are checked including the R squared, which should be greater than 0.5,
and the MVA per year added due to trend growth.

The 50 POE forecast is produced using this trend and including the effect of block loads and transfers.

= A decision is made on whether a block load (or group of small block loads) is considered additional to
underlying growth or not. Often a block load, such as a residential subdivision, may be considered to
overlap with underlying growth in which case the block load is reduced to account for the overlap. For
example, if a residential substation with 2 MVA growth per year has a 4 MVA block load subdivision added,
the block load may be reduced to 2 MVA. This adjustment is documented when it occurs.

= Block loads are diversified. The diversity factor is based on an analysis of customer type peak day profiles
against substation types or even the specific substation peak day profile..

= Transfers include an assumed growth rate based on the growth rate of the sending substation in that year.
Transfers are assumed to have a diversity of 1 with both the sending and receiving substation. Transfers
do not impact the calculation of the difference between the 10 and 50 POE forecasts.

The trend growth is forecast in MVA. Block loads and transfers are also added back in MVA. This is converted
to MW using the average power factor of the most recent 5 years of history. The power factor can be adjusted if
new capacitors are to be added.

The approach taken by Western Power of using historic trends and adjusting for block loads and transfers is
generally considered by SKM MMA to constitute good industry practice.

7.2.3. Calculation of 10 POE relative to the 50 POE trend

Western Power has utilised a different approach to the typical industry practice for forecasting 10 POE demand.

The 50 POE forecast is based on the linear trend line through the historic data that has been adjusted for block
loads and transfers as they occur.

The residuals to the linear trend fit through historical data can be used to calculate the Prediction Interval. The
Prediction Interval is a statistical estimate of a range in which a future observation will fall. This is based on a
Student T test.

The following formula is used by Western Power to calculate its 10POE forecast. Where the probability of Xn-1
1 falling in a given interval is then:

Pr (fn ST+ (1/n) < Xopy < Ko+ TSa/1 4 (1/;-1;) —p

40 i there is three years or less of history for a substation then a manual fit is applied by the forecaster selecting an appropriate growth

rate.
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where T, is the 100((1 + p)/2)™ percentile of Student's t-distribution with n - 1 degrees of freedom. Therefore the
numbers are the endpoints of a 100p% prediction interval for Xn + 1 is

Xn £ TuSp/1+ (1/n)

Assumptions:

= Distribution of probabilities of exceedance is symmetrical and normal

= Historic data contains the same variability with respect to drivers and coincidence of factors that is likely to
occur in the future. These drivers include (but are not limited to) temperature, day of week and time of
season.

= 10 POE forecast should incorporate the “risk of uncertainty” e.g. if only a few data points are available then
the Prediction Interval is larger.

The difference between 10 and 50 POE demand is calculated as a MW figure, not a ratio or percentage
difference. The gap between the 10 and 50 POE forecasts increases gradually over time, though this is a
function of increasing prediction uncertainty (variance) as the forecast time point moves away from the data time
points, rather than increasing temperature sensitivity as in other approaches to 10 POE forecasting.

The system level 50 POE forecast is derived by summing the substation 50 POE demand at time of system
peak forecasts. The 10 POE system forecast is then calculated by adding this 50 POE bottom-up trend and the
variance in the linear fit to the system level historical data.

The impact of new transfers or block loads is not taken into account when calculating the gap between 10 and
50 POE. This would only be significant in the case where a large transfer in or out relative to the size of
substation occurred.

7.3. Review structure

7.3.1. SKM MMA 2010 Review

SKM MMA reviewed Western Power’'s MD forecasting methodology and outcomes in 2010. The executive
summary of this study is presented in Section 2.3.1 above. In summary, SKM MMA supported the approach
and its implementation and made a number of suggestions for further refinement.

7.3.2. 2011 MD Forecast Review

In view of the above review, and the similar forecasting approach taken by Western Power in 2011 the focus of
the current review is on:

= Updates and modifications to the methodology since the 2010 SKM MMA study

= Application of the methodology to the most recently available data

Under the first item Western Power has made the following changes:

= Taking explicit account of the impact of photovoltaic (PV) installations on MD

= Revising Block Loads and the way in which they are assessed
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Additional statistical testing of the trend line analyses described in section 7.2.3

Removing double counting of Cottesloe

WP has also noted the following consequences of incorporating 2011 data in its analysis:

A change in the MD growth rate (Trending Change)
Lower initial value in 2012
Lower POE adjustment (gap between 50 POE and 10 POE)

Items a), b), ¢), e), f) and g) are addressed below.

7.4, Summary of Western Power MD forecasts

Figure 7-1 illustrates Western Power’s 50 POE MD forecasts prior to adjustment for PVs, based on trend and
block load analysis. The differences between High, Central and Low forecasts are accounted for by
assumptions regarding major new block loads over 20 MW:

In the Low forecast here are none
In the Central forecast there are a small number up to 2014 that are more certain to proceed

In the High forecast there are a larger number with lower probabilities of proceeding

Figure 7-1 WP 50 POE forecasts prior to PV adjustment (MW)
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Source: Western Power spreadsheet, WE_n8541739 v2
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Figure 7-2 illustrates Western Power’s 10 POE forecasts calculated by adding the 10 POE adjustment to, and
subtracting the PV adjustment from, the 50 POE figures (the same adjustments in all scenarios). The
adjustments are discussed below. Our analyses focus on the Central scenario projections.

= Figure 7-2 WP 10 POE Forecasts (MW)
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Source: Western Power spreadsheet, WE_n8541739 v2

7.5. Review of changes from 2010 to 2011

7.5.1. Photovoltaic impact

Western Power has prepared estimates of the number of PVs installed in premises connected to its network,
their total capacity, energy generation and their impact on peak load41. The projected number of PVs and their
aggregate capacity are presented in Table 7-1 — they are reasonably similar to the SKM MMA estimates in
Table 7-2 and SKM MMA accepts them as fit for purpose for demand forecasting.

. Photovoltaic (PV) Forecast, Western Power 20 January 2012.
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= Table7-1 WP PV Projections (Medium Case)

2012 2013 2014 2015 2016 2017
Units 107,414 132,244 157,074 181,904 206,734 231,564
Capacity (MW) 190 243 299 357 414 472
Source: Photovoltaic (PV) Forecast, Western Power 20 January 2012.
= Table 7-2 SKM MMA PV Projections for the SWIS

2012 2013 2014 2015 2016 2017
Units 92,089 124,488 157,189 190,127 220,559 250,551
Capacity (MW) 143 202 263 324 383 443

Source: SKM MMA projections

The PV impact on MD depends on the relationship between the PV generation profile and the timing of peak
demand. System peak demand without PVs typically occurs around 5 PM, at which time PVs are typically
producing at 30% or less of capacity. This net demand reduction shifts the system peak back to 6 PM, by which
time PVs are producing at 20% or less. This is reflected in the peak reduction figures produced in the Western
Power report referred to above, reproduced below. However the peak reduction figure used in AA3 is equivalent
to approximately 40% of PV capacity in 2012, which seems unrealistic (Table 7-3). We understand the AA3
figures pre-date the report and recommend that they be re-aligned with the report figures.

= Recommendation 22: The PV peak reduction estimates used in the AA3 forecast should be aligned
with the most recently prepared estimates.

= Table 7-3 PV Peak reduction estimates (MW)

2012 2013 2014 2015 2016 2017
Report 37 46 55 64 73 83
AA3 75 96 112 120 126 133

Source: Photovoltaic (PV) Forecast, Western Power 20 January 2012

We note that the PV peak reduction estimates are subtracted from the pre-adjustment forecasts depicted in
Figure 7-1 which is valid provided that there is no PV impact on these forecasts. However this is not the case,
since there is a PV impact embedded in the actual peak data over the last few years. Estimates of these PV
impacts should be added back to the data prior to performing the analyses that lead to the pre-adjustment
forecasts. Our estimates of the impact of this on the forecasts are presented in section 7.5.3.5.

Western Power has prepared the PV estimates on a system-wide basis and has not allocated them to
substations. It is important that an allocation be made, so that the substation forecasts are correctly aligned with
the system forecast, though we recognise the technical difficulties associated with this, which include different
PV impacts on residential, commercial and industrial substations and changes in diversity factor due to changes
in the relationships between substation and system peaks. If PV capacity in each substation zone is known, a
suitable methodology may be to allocate set percentages of PV capacity in each substation eg 10% in
residential and 40% in commercial and industrial, and normalise the result to the system-wide estimate. If
substation PV capacity is not known, proportional allocation may be the only alternative. Undertaking this
allocation will become more important over time, as PV penetration increases.
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= Recommendation 23: Western Power should allocate PV MD reductions to substations.
7.5.2. Revising Block Loads

7.5.2.1. Block load criteria framework

Western Power has moved to incorporate a more systematic approach to its block load forecasting and
weighting for incorporation in its maximum demand spatial forecasts. According to the information provided in a
document* describing the updated methodology and the associated spreadsheet®, the following approach is
taken:

= Initially, both the expected load (in MVA) and the diversity factor are assessed. According to Western
Power the expected load is often significantly lower than that provided by the proponent and is discounted.
An appropriate diversity factor is then applied*. We understand that the final assumed load after discount
and diversification is documented in the Topaz system.

= The stage of advancement of the project is defined, with a more certain project having a higher weighting
than one for which little information is available as shown in Table 7-4.

= Table 7-4 Summary of Western Power’s project and economic criteria for block load analysis

Factor Criteria Range following “No Information” Lowest Highest
Weighting | Weighting

Project milestone Conceptual Plan to Construction start 0% 13%

Project funding Up to 20% to 100% Project funding 0% 16%

Dependency on other projects High dependency, low chance to No dependency | 0% 9%

proceeding

Type of industry Based on sector beta, varying from 1.4 to 1.1 4% 5%

Revenue stream Unfavourable to guaranteed 0% 13%

Required in Service, i.e. years 1 year to 7 years 0% 9%

before load expected

Western Power subsequently assesses the time it would take to meet internal Western Power requirements,
including those related to works, funding and expected time taken or delay for planning and queuing. The two
former factors appear to change the likelihood of the block load, while the latter changes only the expected time
of implementation.

The approach and factor weightings are summarised in Figure 7-3.

42 Copy of WE_n8802499 BlockLoad_FinalShortKEMHv2
43

BLForecastingV1l_Example from V1_SC
44

Documentation relating to calculation of diversity factors includes Copy of
WE_n7375622_v2_Determination_of_diversity_factors_for_new_loads_on_the_SWIS and Copy of WE_n8944535_
v1l_Determination_of_diversity factors_for_ industrial _and_ mining _customers as well as spreadsheet Copy of
WE_n7370268_vla_Template_for_diversity_factor.
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s Figure 7-3 Western Power’s block load criteria framework

BLOCK LOAD CRITERIA FRAMEWORK (Results)

New project/upgrade Economic Position in the market Western Power perspective
< > > >

cl=47%

High Mining
uncertainty of Gaming
Projects Advertising
Proceeding cl=38%
. Fav P/S FLofistruction material
igh Dependenc: s 2 5 Gate 1
High Chance High Revenue Electrical,Machinefy, Complete
1=37% Stream Developers CI=36%
o= cl=58% cl=42% ) i
Bank Feasibility 8 ow Dependenc Banks, Gate 2
Phase eoﬂg_il;rymg Low Chance Medical Equip Complete
cl=54% e cl=49% cl=45% cl=62%
Utility, Gate 3
Energy Dist Complete
cl=50% FORECAST FINISHED
. .

Low

uncertainty of WPPMF = Western Power Project Management Framework
projects LLTIO =Long Lead Time ltems Ordered
proceeding ETAC = Electricity Transfer Access Contract

Source: Western Power Copy of WE_N8816684_V1_AppendiciesBLCPaperDM8813497.xls

Loads which have summed probability weightings from 0 to 32.9% are allocated to the High case, those which
have weightings of 33% to 66% are allocated to the Central case and those with above 66% are allocated to the
Low case (i.e. very likely to proceed). We understand that the loads allocated to each case are the proposed
diversified loads rather than the probabilities multiplied by the diversified loads.

7.5.2.2. Assessment of the block load criteria framework

While utilities almost invariably include some block loads separately in forecasts, the methodology for inclusion
varies. In some cases block loads are included according to the size and timing information proposed by the
proponent. This often results in an optimistic assessment of the project eventuating, actual size of load and
timing. In other cases, block loads are included according to a subjective assessment of the probability of the
load and start date, with the basis of the judgement made being unclear.
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We generally consider it good practice to systematise and objectify the block load decision making criteria as
has been done by Western Power. In most cases the project-related criteria and the weightings selected
appear reasonable and to reflect the level of uncertainty associated with projects eventuating45.

Five areas of uncertainty remain;

What the initial loads and diversity factors applied to the block load are. It has been documented by
Western Power that the loads requested by industrial and mining proponents at an early stage are, on
average, some 67% higher than the eventual loads although the difference shrinks significantly within a
year of commencement.46 This suggests that the load requested at an early stage needs, in most cases,
to be significantly discounted. In addition, the load needs to be diversified at the feeder, substation and
system level, as appropriate, as described in a Western Power document47. It is unclear at this stage how
the discounting and diversity factors have actually been applied.

Whether the ranges selected are appropriate to each level of forecast. While this is difficult to ascertain
without analysis of actual outcomes. After experimenting with the example spreadsheet provided by
Western Power, we initially consider that the inclusion within the Central case of any outcomes lying
between 33% and 66% probability appears reasonable if the intention is to estimate the probability of the
load at between 33% and 66%. However, it is not clear that the Central case has in the past actually
included projects which have as low a probability as 33%. A probability of 33% could, for example, be
attached to projects which are only at the planning phase but expected to start within two years, are less
than half funded, have low dependency and an expected favourable revenue stream. While we certainly do
not discount the possibility of such projects having a reasonable chance of proceeding, we understand that
these would not have been included within the Central case in the past.

In order to operate effectively, such a framework needs to have suitable guidelines to use and users taught
in its operations. Unless these exist, the users are likely to still make relatively arbitrary judgements.

Whether the framework adequately handles timing issues. For example, the only delays built into the
system appear to be those related to how long Western Power delays the project. However, our
experience has been that projects are almost inevitably delayed beyond their expected completion date.
This has also been the experience of Western Power48 — with delays of one to two years being common.

Whether the load specified is to be included as a block load or as part of normal or organic growth.
Western Power applies the principle that only discrete loads of a material size are included as block loads
and then only if the block loads are of a size greater than organic growth. While we consider this to be a
reasonable approach given available information, we would prefer a more structured approach in this
regard.49

Western Power will need to ensure that these uncertainties are minimised over time.

45

46
a7
48
49

We do have some minor quibbles, for example, the industry volatility component results in an outcome of between 4% or 5%, regardless of industry, not
really reflecting any difference in industry volatility.

Copy of WE_n8944535_ v1_Determination_of_diversity_factors_for_ industrial _and_ mining _customers page 5.
Copy of WE_n7375622_v2_Determination_of_diversity_factors_for_new_loads_on_the_SWIS.
Copy of WE_n7375622_v2_Determination_of_diversity_factors_for_new_loads_on_the_SWIS page 32.

Western Power has stated that it generally does not have the block load history available to utilise the SKM MMA preferred approach: to historically
subtract block loads over a threshold size from history when calculating growth and then add them and additional block loads over the threshold size back
into forecasts.
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7.5.2.3. Conclusions and recommendations

We consider the application of an objective block load criteria to be a step forward in the Western Power
forecasting methodology and consistent with good forecasting practice in this area elsewhere. At first sight the
screening criteria and weightings applied appear reasonable. However, in order to ensure that this is the case,
Western Power will need to ensure that the framework is fully understood and used as intended and validate the
framework methodology (and associated diversity factors applied) over time and refine these as required.

We recommend that Western Power:

= Establish clear guidelines in the use of the framework and provides training in its use
= Ensures that proper factors are applied by users of the framework to both discount initial load proposed (as
appropriate) and to apply appropriate diversity at feeder, substation and system levels

= Maintain a register of each block load evaluated against the criteria, including the load and diversity factor
assessed, screening outcomes and expected project start recorded at the time and track these against the
eventual outcomes of block loads. Only by tracking these assessments can the actual results of the
framework in evaluating block loads be evaluated and the framework refined if required.

= Maintain a register of historical block loads over a threshold size.

=  Recommendation 24 : Western Power should carefully guide and monitor the application of its new
block load criteria framework and maintain a register to allow the accuracy of forecasts resulting
from its use to be assessed over time.

7.5.3. Additional statistical testing

SKM MMA's only material reservation about Western Power’'s MD forecasting methodology, expressed in the
2010 report, is that the trend analysis used to estimate the 10 POE correction assumes that the historical data
has a constant variance. In our 2010 report we tested the system-wide data for changes in variance
(heteroskedasticity) in the historical data but the tests were inconclusive. We recommended that Western Power
test for heteroskedasticity in its future applications of the 10 POE / 50 POE gap methodology.

For the 2011 forecast, Western Power has therefore introduced a number of statistical tests in addition to the
correlation tests already used. These tests are:

= Cook’s distance — a test for outliers

= Durbin-Watson — a test for autocorrelation

= Whites test — a test for heteroskedasticity

Western Power has also employed HAC (Heteroskedasticity and Autocorrelation Consistent) regression
methods and compared the 10 POE results with the Ordinary Least Squares approach.

Western Power has provided SKM MMA with sample output of the test results and HAC/OLS comparisons from
four substations. The test results are negative for heteroskedasticity and the HAC and OLS 10 POE projections
differ by less than 0.6% up to 2017. This supports continued use of the current methodology.

7.5.3.1. Changes due to the addition of 2011 data

To determine whether the scale of the impacts of the 2011 data reported by Western Power are reasonable,
SKM MMA has estimated 10% and 50% POE MD projections for the system as a whole using data from 1999 to
2010 and from 1999 to 2011, using the same methodology as Western Power uses at the substation level, and
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compared them with Western Power’s estimates of system total impacts. The SKM MMA projections are
presented in Table 7-5. All values are prior to PV adjustment and there is no adjustment for new block loads.

= Table7-5 SKM MMA estimates of system MDs (MW)

2012 2013 2014 2015 2016 2017
50 POE 2010 data 3,817 3,958 4,098 4,239 4,379 4,520
50 POE 2011 data 3,788 3,925 4,063 4,200 4,337 4,475
10 POE 2010 data 3,985 4,131 4,279 4,426 4,575 4,723
10 POE 2011 data 3,944 4,086 4,229 4,372 4,515 4,659

Source: SKM MMA estimates

7.5.3.2. Change in the MD growth rate (Trending Change)

Western Power has noted that “Due to the lower 2011 peak load demand the overall underlying peak growth on
the SWIS network has decreased by 3 MW per year”. The SKM MMA estimates tabled above yield decreases
in growth of 3.2 MW for 50 POE and 4.7 MW for 10 POE (Table 7-6), confirming the Western Power estimate.

= Table 7-6 SKM MMA estimates of average MD growth (MW)

2010 data 2011 data Decrease
Average 50 POE growth 140.5 137.4 3.2
Average 10 POE growth 147.4 142.7 4.7

Source: SKM MMA estimates

7.5.3.3. Lower initial value in 2012

WP reports a forecast reduction of 81 MW in 2012 due to the low system peak in 2011. This is in part due to the
substations with weak trends, for which the starting point of the forecast is set at the current year’s value rather
than a trend value and consequently varies significantly from year to year. This reduction is not evident in the
trend based SKM MMA estimates, which show reductions of 29 MW and 31 MW in the 2012 50 POE and 10
POE MDs respectively. Western Power is developing a methodology to improve the forecasting of these
substations but has not provided details.

= Recommendation 25: Western Power should implement an improved methodology for forecasting
maximum demand in substations with weak trends as soon as practicable.

7.5.3.4. Lower POE adjustment (gap between 10 POE and 50 POE)

The 2011 data has led to a reduction in the POE adjustment between 50 POE and 10 POE estimates,
compared to the 2010 forecast. SKM MMA and Western Power estimates of this change are strongly aligned
(Table 7-7). However we do not agree with Western Power’s assertion that this occurs automatically — it is in
part due to the low variance in the 2011 actual MD and if a higher variance MD had occurred, e.g. 3,500 MW
instead of 3,581 MW, the POE adjustment gap would not have reduced.
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m Table 7-7 SKM MMA and Western Power estimates of changes to the POE adjustment

2012 2013 2014 2015 2016 2017
10 - 50 POE 2010 data 167 174 180 187 195 203
10 - 50 POE 2011 data 156 161 166 172 178 184
Reduction 11 13 14 16 17 19
WP estimate 9 10 12 13 15 16

7.5.3.5. Treatment of PV reduction in historical data

As noted in section 7.5.1, PVs almost certainly reduced the actual MD in 2011 and possibly in earlier years. To
avoid double counting it is necessary to add back the PV contribution before undertaking the trend analyses and
then subtracting the PV forecast. SKM MMA has estimated the impact of doing this by increasing the actual
2011 MD by 38 MW, which is consistent with the PV penetration in 2011 and with the PV MD reductions used in
AA3 (Table 7-3), and then re-estimating the projections.

The results, shown in Table 7-8, show an increase of 12 MW in 50 POE in 2012, growing to 18 MW in 2017,
and an increase of 9 MW in 10 POE in 2012, growing to 14 MW in 2017. The POE adjustment is reduced
because the adjusted 2011 MD value has lower variance than the original. Although these impacts are marginal,
they will grow in future forecasts and should be taken into account.

= Recommendation 26: Western Power should adjust historical MDs upwards for the estimated PV
impacts. Allocation to substations should be consistent with the allocation of system PV forecasts to
substations

= Table 7-8 Impact of PV adjustment of 2011 data

2012 2013 2014 2015 2016 2017
50 POE 2011 data 3,788 3,925 4,063 4,200 4,337 4,475
50 POE PV adjusted 3,800 3,938 4,077 4,215 4,354 4,493
10 POE 2011 data 3,944 4,086 4,229 4,372 4,515 4,659
10 POE PV adjusted 3,953 4,096 4,240 4,384 4,528 4,673

7.6. Comparison with IMO 2011 Forecasts

The Independent Market Operator (IMO) publishes forecasts of sent out energy and maximum demand in its
annual Statement of Opportunities (SOO) report. The forecasts are prepared by the National Institute for
Economic and Industrial Research (NIEIR) using an econometric model plus separate consideration of large
block loads. MD forecasts are based on weather sensitivity modelling, with different POE levels related directly
to the relevant POE temperature conditions. SKM MMA’s 2010 report to Western Power explored the
differences between this approach to MD forecasting and Western Power’s statistical variance approach and
concluded that NIEIR overstated the 10-50 POE gap, possibly because it had overestimated the temperature
sensitivity of load at high temperatures.

IMQO’s 2011 SOO expected scenario 10 POE and 50 POE MD forecasts are presented in Table 7-9.
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= Table7-9 IMO 2011 SOO Expected scenario MD forecasts (MW)

2012 2013 2014 2015 2016 2017
10 POE 4,458 4,635 4,802 5,219 5,448 5,625
50 POE 4,181 4,340 4,487 4,889 5,104 5,264

To compare the forecasts to Western Power’s central scenario forecasts it is necessary to allow for losses
which are reflected in the differences between historical sent out values (IMO) and demand (Western Power).
MD losses appear to be quite volatile, ranging between 4.5% and 10.4% (Table 7-10) - this may reflect real
changes in losses due to changing supply-demand patterns or network efficiency, but may also reflect artificial
factors such as timing differences between sent out and demand peaks. For the purpose of comparing IMO and
Western Power forecasts we have assumed losses of 6.5%, which equals the 2011 value and the 11-year
average but which is higher than the most recent 5-year average of 4.8%.

= Table 7-10 Historical MD’s (MW)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Sent out 2538 2473 2721 3004 3055 3008 3364 3392 3515 3766 3831
Demand 2299 2216 2491 2760 2834 2856 3201 3238 3342 3639 3581
Losses 239 257 230 244 221 152 163 154 173 127 250
Loss % 9.4% 10.4% | 8.5% 8.1% 7.2% 5.0% 4.8% 4.5% 4.9% 3.4% 6.5%

To compare underlying trends in the forecast it is also necessary to align assumptions regarding major block
loads. The IMO expected scenario assumes significant new block loads from the Mid West energy project from
2015, which Western Power only includes in its high scenario. We have therefore subtracted these from the
IMO projections (260 MW in 2015 and 335 MW in 2016 and 2017). The resulting “underlying” IMO MD
projections are compared with the Western Power projections in Figure 7-4 and they are clearly similar, with
differences ranging from 50 to 150 MW (3% by 2017 with IMO being higher) for 50 POE and 150 to 300 MW
(7% by 2017 with IMO being higher) for 10 POE. If the IMO projections were also adjusted for PV impact, the 50
POE projections would be almost identical — it appears that the IMO projections are not adjusted for PV impact
but this is not stated explicitly in the SOO report.

The 10-50 POE gap is considerably larger in the 2011 IMO forecasts than in the 2011 Western Power forecasts,
as would be expected from the 2010 forecasts. However we note with interest that the IMO gap is 130-160 MW
less than it was in the 2010 forecast.

s Table 7-11 Comparison of IMO and Western Power 10-50 POE gaps (MW)

2012 2013 2014 2015 2016 2017
IMO (after losses) 259 276 294 308 322 337
WP 151 155 160 166 172 178
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= Figure 7-4 IMO and Western Power expected scenario MD forecast comparison
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Appendix A Model evaluations

To verify energy and customer number forecasts, SKM MMA undertook to replicate the models contained in
Western Power’s (WP’s) system forecasting document titled, “Energy Forecast 11/12 — 16/17, Energy &
Customer Numbers, October 2011”. Subsequently, a series of tests were applied to investigate if possible
improvements could be achieved by using parameters that SKM MMA regards as more conducive to energy
forecasting.

Whilst every effort has been made to analyse the models in reasonable detail, due to the limited time in which
these studies were to be completed, tests were prioritised to address those areas that SKM MMA regarded as
important to the forecasting methodology. Data used in replicating the models were supplied by Western
Power, however, they were not verified against any independent and credible source. Therefore, results
presented below are bound to any inherent discrepancies contained in the data supplied. This was the case
with for temperature data which contained missing values in some early years.

Al Methodology

Table A-1 shows the list of network tariff whose energy forecast models were validated. The “Alternatives”
column indicates where alternative data and/or SKM MMA parameters were substituted to model and compare
alternative approaches.

s Table A-1 Modelled network tariffs

Tariff | Description Tested Alternatives
RT1 Anytime Energy (Residential) Exit Service v v
RT2 Anytime Energy (Business) Exit Service v v
RT3 Time of Use Energy (Residential) Exit Service v v
RT4 Time of Use Energy (Business) Exit Service v v
RT5 High Voltage Metered Demand Exit Service v v
RT6 Low Voltage Metered Demand Exit Service v v
RT7 High Voltage Contract Maximum Demand Exit v v
Service
RTS8 Low Voltage Contract Maximum Demand Exit v v
Service
RT9 Street lighting Exit Service v x
RT10 | Un-Metered Supplies Exit Service v X
RT11 | Distribution Entry Service X X
RT12 | Time of Use (Residential) Bidirectional Service X X
TRT1 | Transmission Exit Service X X
TRT2 | Transmission Entry Service X X

Steps taken to replicate the models are as follows:

= setup independent and dependent variables in EXCEL using supplied historical data
= replicate regression model using WP’s parameters in EXCEL using the LINEST function

= use regression coefficients to backcast and forecast energy
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calculate residuals (backcast — actual)
derived energy forecast totals for financial years 2011-12 to 2016-17

derived a total energy forecasted over the period 2011-12 to 2016-17

Steps taken to verify the models are as follows:

compare residuals for reasonable even spread around or close to zero. Figure A-1 and Figure A-2 show the
residuals for RT1 and RT2 respectively

for tariffs RT1 and RT2, the net residual for all historical years by months were calculated to understand
the models performance. Figure A-3 shows that the RT1 model on average understates August forecast
and overstates September to November. For RT2, the residuals are larger in the months December to
March (Figure A-4). Improvements to the model should look add reducing the differences

annual forecast figures were also compared for a selection of tariff. The difference between the forecast
numbers from WP’s replicated model and WP’s published numbers are summarised in the results section

the coefficient of determination (R?) from the regression was compared against WP’s R? value. This is
summarised in the results section
the significance of input parameters to the regression model was evaluated using t-stat of 2. That is an

input parameter was considered as not having any material impact to the model outcome if its t-stat was
below “2”

In addition to the model replication, alternative data to those used by WP were tested. The changes to the data
include:

use of the BOM temperature data captured at Perth Airport instead of the WP composite temperature.
WP’s model used a composite temperature that includes data measured at East Perth from January 2007
and onwards. Data prior to this was determined as a proxy using determined by calculating an average of
the ratios between Perth Airport and East Perth data for the period January 2007 to March 2011, then
multiplied by Perth Airport data prior to January 2007

use of historical real prices determined by CPI instead of the 2.75% index used by WP. Future CPI was
indexed by 2.75%. An alternative case used 3% CPI for 2011/12 and 3.25% for future years as per
government budget papers

use of 2010-11 GSP instead of the 2009-10 GSP used by WP
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s Figure A-1 Residuals for tariff RT1
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= Figure A-3 Monthly net residual for tariff RT1 (% difference relative to actual)
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= Figure A-4 Monthly net residual for tariff RT2 (% difference relative to actual)
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Further tests attempted to introduce and replace WPs input parameters with SKM MMA'’s suggestions. These
parameters include:

= replacing monthly temperature data (T) and T? with monthly values for Heating Degree Days (HDD) and
Cooling Degree Days (CDD) (Table A-2). Although this is recommended, HDD and CDD values could not
be used due to missing data in some years.

= To overcome the missing data, HDD and CDD values were divided by the number of data points per month
in the repective year to get HDD/day and CDD/day. Figure A-5 and Figure A-6 shows the trends for
HDD/day and CDD/day respectively. These were used to backcast the models.

= To forecast, monthly values for HDD/day and CDD/day were derived by averaging the historical HDD/day
and CDD/day data for each month in a year.
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= GSP/Capita was used in the alternative models for residential tariffs (RT1 and RT3).

= Table A-2 Heating and cooling degree days

Financial year HDD CDD HDD/day CDD/day
1986 778 629 2.13 1.72
1987 892 704 244 1.93
1988 691 877 1.89 2.40
1989 740 802 2.03 2.20
1990 895 655 2.45 1.79
1991 823 783 2.26 2.15
1992 751 748 2.05 2.04
1993 828 653 2.28 1.80
1994 767 769 2.10 211
1995 609 942 1.78 2.75
1996 366 436 2.12 2,52
1997 413 401 211 2.04
1998 595 849 1.96 2.79
1999 715 873 1.96 2.39
2000 714 872 1.95 2.38
2001 764 814 2.09 2.23
2002 792 703 2.18 1.94
2003 740 900 2.03 2.47
2004 771 852 211 2.33
2005 793 810 2.17 2.22
2006 950 595 2.60 1.63
2007 693 795 1.90 2.18
2008 691 847 1.89 2.31
2009 747 785 2.05 2.15
2010 793 937 2.17 2.57
2011 699 1,139 1.92 3.12
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= Figure A-5 Trend of heating degree days
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= Figure A-6 Trend of cooling degree days
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A.2 Results

This section provides a summary of the tests that were carried out. The modelling summary for is presented
using three tables for each of the tariffs that were tested. The first table summarises the model parameters for
all test scenarios conducted for that tariff. Ticks “v™” and crosses “x” in the table indicate where a parameter has
been included in the test. If a parameter has different sources, then ticks and crosses have been replaced by
notation as summarised in Table A-3.
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s Table A-3 Definition of terms

Parameter Term Description
Method WP Western Power’s approach
SKM SKM MMA's sensitivities
Consumption Daily Average daily energy consumption (WP’s data — actual)
Ave Daily Average daily energy consumption per customer (WP’s data — actual)
Temp. Composite Temperature data from January 2007 measured at East Perth. Prior

data derived by averaging the temperature ratios between East Perth
and Perth Airport between January 2007 and March 2011 then,
multiplying average ratio to BOM data to derive values prior to

January 2007.
BOM Bureau of Meteorology data measured at Perth Airport
CDDpd Cooling degree-days divide by number of data points per month per

year based on BOM data. This is used instead of CDD to overcome
missing data points.

HDDpd Heating degree-days divide by number of data points per month per
year based on BOM data. This is used instead of HDD to overcome
missing data points.

Price Index 2.75% WP’s approach to converting nominal prices in to real
CPI SKM MMA's approach converting nominal prices to real using CPI
index relative to January 2011. Future CPI using 2.75%
CPI325 SKM MMA's approach converting nominal prices to real using CPI
index relative to January 2011. Future CPI using 3.25%
Ln Natural log applied to the underlying price.
L1bl Alternative business price constructed using Band 1 of Small
business tariff (non-contestable) using CPI indexation
L1b2 Alternative business price constructed using Band 2 of Small
business tariff (non-contestable) using CPI indexation
S1 Alternative business price constructed using Large business low-
voltage tariff (non-contestable) using CPI indexation
T1 Alternative business price constructed using Large business high-
voltage tariff (non-contestable) using CPI indexation
GSP Early Gross State Product as per 2009-10 update
Late Gross State Product as per 2010-11 update. Future GSP using 4.5%
for
/ Capita Per Capita - Gross State Product divide by population
PV Photovoltaic include in model
Dummy Set to 1 for winter months — defined as May to October. Used with

prices to model price impacts during winter months

The second table presents total energy consumption over the financial years from 2011-12 to 2016-17 and the
coefficient of determination (R®) value for the energy forecast. Where appropriate the R? value for customer
numbers is also included. WP’s model used daily consumption as the dependent variable in their model. In
some of the tests SKM MMA used average daily consumption per customer as the dependent variable. In order
to derive energy value, the backcasted or forecasted average daily consumption per customer had to be
multiplied by backcasted-forecasted customer numbers. Therefore, a regression analysis and for customer
numbers was also carried out.
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The third table presents the significance of the inputs modelled in the regression. Inputs are considered as
significant if the absolute value of its corresponding t-Stat is greater than two. The table uses filled circle “®” to
imply the parameter was significant to the model. Unfilled circles “O”denote parameters do not make a
significant impact to the model whilst “@O” and “ee®Q” indicate the t-Stat was around 1.5 and just below 2,
respectively.

The following sections present the summary results. Highlight rows are SKM MMA'’s suggested approach.

A.2.1 RT1
s Table A-4 Test inclusions

Test . .

No. Method Consumption Temp. Price Index GSP PV Dummy
1 WP Daily Composite 2.75% Early v v
2 WP Daily BOM 2.75% Early v v
3 WP Daily CDDpd, HDDpd | 2.75% Early v v
4 WP Daily CDDpd, HDDpd | CPI Early v v
5 SKM Daily CDDpd, HDDpd | CPI Early/Capita v v
6 SKM Daily CDDpd, HDDpd | CPI Early/Capita v x
7 SKM Ave Daily CDDpd, HDDpd | CPI Early/Capita v v
8 SKM Ave Daily CDDpd, HDDpd | CPI Early/Capita v X
9 SKM Ave Daily CDDpd, HDDpd | CPI Early/Capita X v
10 SKM Ave Daily CDDpd, HDDpd | CPI Early/Capita X X
11 WP Daily Composite 2.75% Late v v
12 SKM Ave Daily CDDpd, HDDpd | CPI Late v X
13 SKM Ave Daily CDDpd, HDDpd | CPI Late X X
14 SKM Ave Daily CDDpd, HDDpd | CPI Late/Capita v X
15 SKM Ave Daily CDDpd, HDDpd | CPI Late/Capita X X
16 SKM Daily CDDpd, HDDpd | CPI Late/Capita v X
17 SKM Daily CDDpd, HDDpd | CPI Late/Capita X X
18 SKM Daily CDDpd, HDDpd | CPI325 Late/Capita v v
19 SKM Daily CDDpd, HDDpd | CPI325 Late/Capita X v
20 SKM Ave Daily CDDpd, HDDpd | CPI325 Late/Capita v v
21 SKM Ave Daily CDDpd, HDDpd | CPI325 Late/Capita X v
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= Table A-5 R-squared and projected energy

2017
Lis.t R? — Consumption R® - Customer number Z ProjectedEnergy(yr)
yr=2012
1 0.88 32602.52
2 0.91 32204.92
3 0.89 33172.63
4 0.89 33549.27
5 0.88 33132.30
6 0.89 34147.93
7 0.84 0.99 33363.52
8 0.84 0.99 34394.07
9 0.84 0.99 34672.87
10 0.84 0.99 34347.96
11 0.89 33233.56
12 0.84 0.99 34343.54
13 0.84 0.99 34347.96
14 0.84 0.99 34696.36
15 0.84 0.99 34147.11
16 0.88 35563.17
17 0.88 34881.48
18 0.88 35098.86
19 0.88 35183.05
20 0.84 0.99 33845.54
21 0.84 0.99 34647.51

= Table A-6 Significance of variable using t-Test

Ilisr Temp. | Temp.? | HDD | CDD DE:LCn?y bummy | GSP (Efs""SI'C’F')“{’1 Y
1 ° L e hd * .
2 ° L e hd * 0
3 ° ° ® bt ° ©
4 ° ° ® bt ° ©
5 ° ° ® bt hd ©
6 ° hd e : =
- o o ° ° ) O
! S . . o o
9 e ° e * :

10 b ° hd ° :

n . o ° PY ) O
12 e ° e : >
13 e ° e :

> o o ° ) O
15 e hd hd :
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Lzs_t Temp. | Temp.2 | HDD CDD DE:LCn‘:y Dummy | GSP g;ﬁ’t; PV
16 [ ) [ ) [ ] J@) ) O
17 ® ° [
18 ° ° 00 o @)
19 ® ° [ ) ° )
20 ° ° ° ° (@)
21 ® ° [ ) [ )
A22 RT2
= Table A-7 Test inclusions
Test . .
No. Method Consumption | Temp. Price Index GSP
1 WP Daily Composite 2.75% Early
2 SKM Daily CDDpd, HDDpd CPI Late
3 SKM Daily CDDpd, HDDpd CPI Ln, Late
4 SKM Daily CDDpd, HDDpd | Ln, CPI Late
5 SKM Daily CDDpd, HDDpd Ln, CPI Ln, Late
6 SKM Daily CDDpd, HDDpd | L1b1, CPI Late
7 SKM Daily CDDpd, HDDpd | L1b1, CPI325 | Late

= Table A-8 R-squared and projected energy

Test 2 . .

No. R” — Consumption Z ProjectedEnergy(y1
yr=20122017

1 0.83 10081.43

2 0.87 9826.22

3 0.87 9657.04

4 0.87 9942.81

5 0.87 9762.66

6 0.87 9821.56

7 0.87 9858.34

= Table A-9 Significance of variable using t-Test

'I’\']zs.t Temp. Temp.2 HDD CDD Price Ln(Price) GSP Ln(GSP)
1 ° ° ° °

2 [ ° ° [

3 [ ° ° °

4 [ ° o [

5 [ ° o °

6 ° ° ° °

7 ° ° ° °
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A.2.3 RT3
= Table A-10 Testinclusions
Test . .
No Method Consumption | Temp. Price Index GSP Dummy
WP Daily Composite 2.75% Early v
2 SKM Ave Daily CDDpd, HDDpd CPI Late/Capita X

= Table A-11 R-squared and projected energy

2017
Test
N R? — Consumption R? - Customer number Z ProjectedEnergy(yr)
0. yr=2012
0.78 1220.5450
0.71 0.97 1198.92

= Table A-12 Significance of variable using t-Test

Lzs_t Temp. | Temp.2 | HDD CDD DE:LCn‘:y Dummy | GSP g;ﬁ’t;
° ° ° ° °
[ [ Oe ©)

A24 RT4
= Table A-13 Test inclusions

Test . .

No. Method Consumption | Temp. Price Index GSP

1 WP Daily Composite 2.75% Early

2 SKM Daily CDDpd, HDDpd CPI Late

3 SKM Daily CDDpd, HDDpd CPI Ln, Late

4 SKM Daily CDDpd, HDDpd Ln, CPI Late

5 SKM Daily CDDpd, HDDpd Ln, CPI Ln, Late

6 SKM Daily CDDpd CPI Late

7 SKM Daily CDDpd Ln, CPI Ln, Late

8 SKM Daily CDDpd, HDDpd | L1b1, CPI Late

9 SKM Daily CDDpd L1b1, CPI325 | Late

0 2012 projection does not align with report value
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= Table A-14 R-squared and projected energy

Test 2 . N .
No. R” — Consumption Z ProjectedEnergy(yr)
yr=2012

1 0.74 11601.46
2 0.79 11045.88
3 0.79 10887.18
4 0.80 11505.13
5 0.80 11337.94
6 0.78 10983.43
7 0.80 11284.20
8 0.79 11027.26
9 0.78 11115.10

= Table A-15 Significance of variable using t-Test

Lis.t Temp. Temp.2 HDD CDD Price Ln (Price) GSP Ln(GSP)
1 ©) o ° °
2 O ° ° o
3 O ° ] )
4 @) ° ° °
5 O ° ) °
6 ° ° )
7 ° ° )
8 O ° ] °
9 ° ° )
A.25 RT5
= Table A-16 Testinclusions
Test . .
No. Method Consumption | Temp. Price Index GSP
1 WP Daily Composite X Early
2 SKM Daily CDDpd, HDDpd CPI Late
3 SKM Daily CDDpd CPI Late
4 SKM Daily CDDpd, HDDpd | T1 - CPI Late
5 SKM Daily CDDpd T1 - CPI Late
6 SKM Daily CDDpd T1, CPI325 Late

I:\SHIN\Projects\SH43230\Deliverables\Reports\SKM MMA Final report to Western Power sent 2 March 2012.docx PAGE 67



REVIEW OF WESTERN POWER’S DEMAND FORECASTING

METHODOLOGIES AND FORECASTS

= Table A-17 R-squared and projected energy

2017
Test 2 . .

N R” — Consumption ProjectedEnergy(yr)

0. yr=2012

1 0.81>* 2576.93

2 0.84 2625.06

3 0.84 2615.13

4 0.82 2479.14

5 0.81 2479.61

6 0.81 2476.26

= Table A-18 Significance of variable using t-Test

Test .
No. Temp. HDD CDD Price GSP
1 (] [ ]
2 O ° ° )
3 [ ) °
4 O [ (@) )
5 [ (@) )
6 ° O )

A.26 RT6

= Table A-19 Testinclusions
Test . .
No. Method Consumption | Temp. Price Index GSP
1 WP Daily Composite 2.75% Early
2 SKM Daily CDDpd, HDDpd CPI Late
3 SKM Daily CDDpd CPI Late
4 SKM Daily CDDpd, HDDpd | S1, CPI Late
5 SKM Daily CDDpd S1, CPI Late
6 SKM Daily CDDpd L1B2, CPI325 | Late

51
Could not reproduce results
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= Table A-20 R-squared and projected energy

Test > . < ,
No. R” — Consumption Z ProjectedEnergy(yr)
yr=2012

1 0.95 8693.70

2 0.97 8539.17

3 0.97 8539.10

4 0.96 8797.59

5 0.96 8797.65

6 0.97 8547.74

= Table A-21 Significance of variable using t-Test

Test P .
No Temp. Temp. HDD CDD Price GSP
1 ° ° ) )
2 O ] [ ) [ )
3 ° ) )
4 O ° Qe )
5 ° Qe )
6 ° [ )

A.2.7 RT7

s Table A-22 Test inclusions
Test . .
No Method Consumption | Temp. Price Index GSP
1 WP Daily Composite X Early
2 SKM Daily CDDpd, HDDpd CPI Late
3 SKM Daily CDDpd, HDDpd | T1 - CPI Late
4 SKM Daily CDDpd, HDDpd X Late
5 SKM Daily CDDpd, HDDpd | T1, CPI325 Late

= Table A-23 R-squared and projected energy

2017
Test 2 . .
N R® — Consumption Z ProjectedEnergy(yr)
0. yr=2012

1 0.78 19214.43

2 0.81 19069.06

3 0.80 18725.56

4 0.80 18936.99

5 0.81 19030.70
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= Table A-24 Significance of variable using t-Test

Test .
No. Temp. HDD CDD Price GSP
1 L] [ ]
2 ° ° ° °
3 o L O oe
4 ° ° °
5 ° ) ° °

A28 RTS8

= Table A-25 Test inclusions
Lis.t Method Consumption | Temp. :::]r(ijcei GSP Index
1 WP Daily Composite X X v
2 SKM Daily CDDpd, HDDpd CPI Late X
3 SKM Daily CDDpd, HDDpd S1 - CPI Late X
4 SKM Daily CDDpd, HDDpd x Late x
5 SKM Daily CDDpd x Late x

= Table A-26 R-squared and projected energy

2017
Test 2 . .

N R” — Consumption Z ProjectedEnergy(yr)

0. yr=2012

1 0.62 1413.61

2 0.71 1427.62

3 0.69 1386.73

4 0.68 1373.50

5 0.66 1368.15

= Table A-27 Significance of variable using t-Test

Test .

No. Temp. Index HDD CDD Price GSP
1 ° ° ° °
2 [ ° ° °
3 Ce ° O o
4 QCee ° o
5 ° )
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A.29 RT9, RT10
s Table A-28 Test inclusions

Test .

No Method Consumption | GSP
RT9 WP Daily Early
RT10 | WP Daily Early

= Table A-29 R-squared and projected energy

1

Test 2 ) ~ .

N R“ — Consumption Z ProjectedEnergy(yr)
0. yr=2012

RT9 0.00* 669.83

RT10 0.25% 210.25

52

Could not reproduce results
53

Could not reproduce results
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A.3 Summary and recommendation
= Table A-30 Results summary
. Forecast Regressed RegressionRep Forecast . Indicative
Tariff Energy® Forecast® licated Replicated® Recommended Parameter changes Other possible changes change (%)®
RT1 33124 32603 v x CPI”, BOM®, CDD®, HDD, Remove PV¥ | Customers verses population, average daily per 6.2%
GSP/Capita, GSP® customer
RT2 10081 10081 v v CPI, BOM, CDD, HDD, GSP -2.2%
RT3 1457 1221 v X As per RT1
RT4 11599 11601 v v As per RT2, L1b1% -4.2%
RT5 2689 2577 X x CPI, BOM, CDD, GSP Prefer use of T1 prices but it is not significant in 2.7%
the model

RT6 8694 8694 v v CPI, BOM, CDD, GSP, S1%, L1b2 -1.7%
RT7 19214 19214 v v CPI, BOM, CDD, HDD, GSP -1.0%
RTS8 1415 1414 v v CPI, BOM, CDD, HDD 0.9%
RT9 773 670 x X
RT10 208 210 x x

54 Total over 2011-12 to 2016/17 as per forecasting document

s Total over 2011-12 to 2016/17 as per replicated forecast

%6 Does the R? and coefficients match with those published in Energy and Custmer number forecast document.

57 Does the sum of energy forecasts (replicated using regression), for the period 2011/12 to 2016/17, match with those in the WP’s Energy and Customer number forecast document over the same period.

Where regression parameters have been replicated, differences may be explained by new block loads that were not added in the replicated model.

%8 Percentage change in energy forecast under the recommended option relative to the published forecast

%9 Index price by CPI and use budget figure of 3.5% for future periods

& Use Perth Airport temperature data

61 Use CDD and HDD or alternatively CDD per day and HDD per day if complete temperature data is not available. Per day is a count of the days where data is available. It equals to days in month when

no data is missing

62 Remove PV if using CDD and HDD. PV is significant when T and T? are used

&3 Update to more recent GSP

2: L1b1 = L1 prices constructed using band 1 rates; L1b2 = L1 prices constructed using band 2 rates
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Appendix E. Cost sharing methodology with
System Management Markets

This document is not available for public release and has been supplied separately as
confidential supplementary information and forms a part of this submission.




Response to the Economic Regulation Authority’s 29 March 2012 draft decision

Appendix F. Escalation Reports

F.1 CEG - Updated labour and materials escalation
factors

F.2 Macromonitor — Updated forecasts of Labour Costs —
Electricity, Gas, Water and Waste Services Sector
— Western Australia
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Executive Summary

1.

CEG has been commissioned by Western Power to provide an expert report updating
the material and labour escalators that we previously estimated'for Western Power’s
capital and operational expenditures for the revised access arrangement for the AA3
period.

This report re-estimates cost escalators for the same inputs as provided in our
previous report — ie, labour costs, aluminium, copper, zinc, steel and crude oil. The
Economic Regulation Authority (ERA) has raised objections to our use of average
weekly ordinary time earnings (AWOTE) as an input into our labour cost escalators,
preferring forecasts based on the wage price index (WPI). We continue to believe that
AWOTE is the correct basis upon which to escalate Western Power’'s forecast
expenditures. Otherwise, the ERA has not objected to the methodology that we
proposed. Therefore, the methodology that we have utilised to estimate these
escalation factors is identical to that used previously, except where we specifically say
otherwise.

CEG's estimates of Western Power’s escalation factors are set out in Table 1 below.
For completeness, we show labour escalators calculated both using AWOTE and WPI
forecasts. However, we recommend the use of AWOTE.

Table 1: Escalation factors for Western Power, real

Financial year 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17
Aluminium -13.0% 2.6% 5.3% 3.9% 2.9% 2.5%
Copper -10.4% 1.3% 0.4% -1.5% -3.4% -3.9%
Zinc -14.9% 1.0% 1.9% 2.8% 4.1% 3.6%
Crude oil 2.6% 7.6% -2.2% -3.4% -2.4% -1.5%
Steel -6.8% -4.0% 3.5% 1.8% 0.3% -0.1%
Labour - AWOTE 2.2% 1.6% 2.9% 3.6% 3.1% 3.1%
Labour - WPI 2.2% 1.6% 1.8% 2.3% 2.0% 2.0%

The above estimates do not include the impact of the Commonwealth Government’'s
carbon price on the cost of inputs. While carbon dioxide is used in the production of
many of the inputs for which we have forecast prices® our forecasts are based on the

See CEG, Escalation factors: A report for Western Power, September 2011

With the exception of labour costs, carbon dioxide, in the form of energy used, is an input into all of the inputs we have
forecast. For the absence of doubt, it is useful to note that while the nominal forecasts are unaffected by the carbon tax the
forecast real input costs are lower due to the carbon tax impact on CPI (noting that we have used a carbon tax inclusive
CPI forecast sourced from the RBA). However, the nature of the regulatory framework is that the same carbon tax inclusive
CPI will be used to index Western Power’s revenues. Therefore, the net effect on the nominal compensation received by
Western Power will be zero (ie, higher forecast CPI inclusive of carbon tax reduces forecast real input costs but higher
actual CPI inclusive of carbon tax is used to index Western Power’'s compensation with the net impact ‘a wash’). More

4



expected level of the internationally traded price of those forecasts (expressed in US
dollars and converted to Australian dollars using foreign currency futures prices). Itis
reasonable to assume that the Australian carbon price will not materially influence
globally determined commadity prices.

Any compensation to Western Power for the effect of the carbon price on its cost
inputs would need to be above and beyond the forecasts in this report.

generally, this illustrates why it is the case that indexing Western Power’s revenues to the carbon tax inclusive CPI does
not provide any compensation to Western Power for the cost of the carbon tax on its inputs. All that indexing by the carbon
tax inclusive CPI does is to ‘give back’ compensation that has already been removed in anticipation of it being given back
via indexation.

5
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1.

10.

Introduction

Western Power has engaged CEG to provide updated annual escalation factors for its
operating and capital expenditure programs. The terms of reference for this
engagement are set out at Appendix A.

The motivation for and the principles behind the estimation of escalation factors have
been comprehensively set out in our earlier report for Western Power.® The focus of
this update report is to:

e respond to ERA commentary in its draft decision on CEG’s escalation factors;

e document new data that has been relied upon to update these escalation factors
and to explain any changes in methodology since our previous report; and

e show the differences between the escalation factors previously estimated and our
new estimates.

Guidelines for Expert Witnesses in Proceedings in the Federal Court of Australia”
dated 5 May 2008.We have reviewed those guidelines and our report has been
prepared consistently with the form of expert evidence required by those guidelines.

This report has been prepared by Dr Tom Hird, a Director of CEG and based in its
Melbourne office. Dr Hird has been assisted in the preparation of this report by Daniel
Young and Johanna Hansson, both economists in CEG’s Sydney office. Curricula
vitae are set out atAppendix Bto this report.

In preparing this report, we have made all the inquiries that we believe are desirable
and appropriate and no matters of significance that we regard as relevant have, to
ourknowledge, been withheld.

3

See CEG, Escalation factors: A report for Western Power, September 2011, particularly section 2.
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2. Forecasts of labour cost inputs

11.

12.

13.

14,

15.

2.1.

16.

In order to update our labour escalation factors, CEG has commissioned forecasts
from Macromonitor for the growth of labour costs in the EGW sector in Western
Australia.

We continue to use actual salary increases paid by Western Power and thereafter
salary increases outlined in the Western Power + CEPU Union Collective Agreement
2008, which operates until 1 October 2013.* The ERA has similarly adopted this
methodology.

However, the ERA has rejected our use of labour escalation factors based on
Macromonitor's AWOTE labour cost forecasts, instead preferring escalation factors
based on Macromonitor's WPI forecasts. In making this argument, the ERA relies
upon:

e recent decisions by the AER, in which it preferred a WPI measure over AWOTE;
and

e the ERA’s view that Western Power should not be compensated for compositional
changes in its labour force.’

Our previous report set out in detail reasons as to why the use of AWOTE forecasts to
estimate labour cost escalation factors is appropriate and consistent with the
underlying objects being escalated.® The ERA has not responded directly to any of the
issues that were raised in that report.

In the following subsections we respond to the reasons raised by the ERA in support of
its preference for WPI over AWOTE to estimate labour cost escalation factors.

AER'’s preference for WPI/LPI measures

The AER has expressed a preference for use of the forecasts based on the labour
price index (LPI) to escalate labour costs. The AER reasoning for using LPI rests on
the assumption that any increase in total labour costs resulting from promoting existing
employees or employing more highly skilled workers is automatically offset by
reductions in the number of employees needed. This is a form of ‘task based’

Western Power + The Communications, Electrical, Electronic, Energy, Information, Postal, Pluming and Allied Services
Union of Australia, Western Power + CEPU Union Collective Agreement 2008.

ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western Power Network, 29 March 2012, p.
83

CEG, Escalation factors: A report for Western Power, September 2011, section 3
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17.

18.

19.

20.

2.2.

21.

22.

productivity — where a smaller number of more skilled workers are able to perform the
same tasks as a larger number of less skilled workers.

The AER’s reasoning will only be valid if the reason that businesses are
promoting/hiring more skilled workers is because they are able to displace workers
who are less skilled. In reality, firms may engage in training/hiring a more skilled
workforce for reasons other than displacing less skilled workers.

For example, technological change in the industry may mean that more skilled workers
are required to operate equipment. The benefits of this need not be reflected in fewer
less skilled labour resources being needed but might be reflected in lower expenditure
on capital equipment or simply in increases in the quality of output (eg, the safety and
reliability of the network).

A business may also be pushed by market forces to promote existing staff in order to
retain them in a tight labour market. That is, higher wages associated with a
promotion need not reflect the promoted employees’ ability to displace less skilled
staff, but will often simply reflect labour market realities about the external employment
options those employees have. Similarly, the increased wages paid when hiring
employees at a higher job classification need not reflect the fact that the hired workers
can displace more workers at lower job classifications — it may simply reflect the fact
that market forces are pushing firms to recruit at higher job classifications because the
number/quality of applicants at lower job classifications is low.

In this regard we note that at the time of writing Western Australia’s unemployment
rate as estimated by the Australian Bureau of Statistics stands at the historically low
level of 3.8%. This is also the lowest rate in Australia and much lower than the
national average of 4.9% which itself is historically low. This low unemployment rate is
achieved despite Western Australia having the highest workforce participation rate
(68.9% versus 65.2%). It is clear that the employment market in Western Australia is
very tight. In these circumstances it is, in our opinion, certain that much of the
difference between AWOTE and WPI growth will reflect these demand factors rather
than higher productivity associated with the industry workforce.

ERA’s preference for WPI/LPI measures
The ERA’s own reasoning for WPI over AWOTE rests on its assertion that:’

“if current labour costs are deemed to be efficient then Western Power should
only be compensated for forecast changes in the price of that labour and should
not be distorted with the addition of compositional changes.”

In effect, the ERA is saying that it can accept that the current composition of Western
Power’s workforce is efficient, but that future changes to this composition that result in

7

ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western Power Network, 29 March 2012, p.

83

8
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2.3.

23.

24,

25.

2.4.

26.

27.

higher wages must reflect inefficiencies. The ERA does not set out any reasons in
support of this assertion. At section 2.1 above we suggest at least two reasons why a
change in the composition of a workforce that leads to higher wage costs will be
efficient.

Efficiency adjustments

The ERA has decided that it would be reasonable to set an efficiency target of 2% per
year on Western Power’s operating expenditure.

The ERA'’s choice of WPI in preference to AWOTE means that it has already forecast
that Western Power will achieve labour cost efficiencies in the order of 1% per year by
constraining the compositional change of its workforce to a level below that of the
industry in general without affecting output. The ERA should be aware of this when
assessing the reasonableness of any additional assumed efficiency growth.

That is, the 1% per year higher (than WPI) rate of growth of AWOTE is a real higher
rate of growth in per worker costs for the industry. By adopting WPI the ERA is
effectively assuming that Western Power can offset this by employing 1% fewer
workers per year. By imposing a further efficiency adjustment of 2% per yearon
Western Power’s operating expenditure, it is in essence assuming that Western Power
can achieve at least 3%per year efficiencies on its labour inputs.®

Labour cost escalation factors

Transitioning from modelling wage increases based on actual data, as occurring once
a year, to an index based on quarterly changes in wages can result in a biased
estimate of wages escalation. That is, we are transitioning from an index that
measures actual wage-setting processes, where Western Power pays its employees
four quarters of wage increases ‘up front’, to a stylised framework that assumes it can
spread these increases out over a year. Under such a transition, even if the actual
wage outcomes and the wages forecasts are perfectly consistent, escalation factors
may be underestimated. Our previous report contains a full discussion of the nature of
this problem and the solutions that CEG has applied to resolve this bias.’

Table 2 below shows the financial year escalation factors that we calculate using this
methodology on Macromonitor's updated forecasts of AWOTE and WPI. For
reference, we compare this to our previous forecast, based on AWOTE only.

8

In CEG's view, the assumption may amount to considerably more than 3% per year since it is likely impractical to consider

that significant efficiencies can be made in respect of materials inputs.

9

CEG, Escalation factors: A report for Western Power, September 2011, Appendix A
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28.

Table 2: Escalation factors for labour components, real

Financial year 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17
AWOTE (updated) 22%  1.6%  29%  3.6%  3.1%  3.1%
WPI (updated) 22%  16%  18%  23% = 2.0%  2.0%
AWOTE (previous) 19%  15%  3.1%  3.7%  3.1%  3.1%

Figure 1shows the price trend implied by the updated escalation factors for labour,
against the escalation factors predicted in our previous report. Note that Figure 1

illustrates quarterly changes in labour costs, as opposed to the equivalent figure in our
previous report which showed annual changes.

Figure 1: Indexed price levels for labour components
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3. Forecasts of material cost inputs

29.

30.

31.

32.

3.1

33.

34.

In respect of materials, the ERA did not raise any issues with the robustness or
accuracy of the escalation factors estimated by CEG. However, in supporting its
reasons for preferring zero real escalation on materials, the ERA notes that:*

...the forecast additional cost due to the materials escalation factors, in real
dollar terms, is quite a small amount in the context of the total expenditure for
the third access arrangement period.

In our view, the ERA needs to be careful in making its assessment of what is a “small
amount”. Substituting an estimate of zero real escalation in place of escalation factors
that have been robustly and accurately estimated is likely to give rise to bias. As we
stated in our previous report:**

...we note the distinction between precision and accuracy. Although [there] is
considerable imprecision in predicting the future, this is not a reason to estimate
escalation factors that are artificially biased upward or downward, even if this
bias is relatively small.

We note that the AER continues to rely on materials escalators calculated on the same
basis as presented in both this report and our previous report for Western Power.

The remainder of this section sets out the considerations that are relevant to the
update of the material cost escalators for Western Power’s expenditure programs.

Aluminium, copper and zinc

In respect of aluminium, copper and zinc, a detailed discussion of the methodology
used to derive escalation factors is available in our previous report for Western
Power.*?

In order to update these escalation factors, we have sourced updated historical and
futures prices from the London Metals Exchange (LME) for the month of March 2012.
We have also used updated Consensus forecasts.*?

10

11

12

13

ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western Power Network, 29 March 2012, p.
83

CEG, Escalation factors: A report for Western Power, September 2011, p. 17
Ibid, pp. 22-25

Consensus Economics, Energy & Metals Consensus Forecasts, April 16, 2012.

11
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35.

36.

37.

The latest Consensus forecasts now supply long-term forecasts in nominal (as well as
real) terms. We have adopted the nominal forecasts, consistent with our use of
nominal futures rates and our view of Consensus forecasts as being specific industry
forecasts rather than expert forecasts of US inflation.

The estimated escalation factors have all been affected by a significant downturn in

commodity prices over the second half of 2011. The updated escalators are shown in
Table 3 below.

Table 3: Escalation factors for aluminium, real

Financial year 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17
Aluminium (updated) -13.0% 2.6% 5.3% 3.9% 2.9% 2.5%
Copper (updated) -10.4% 1.3% 0.4% -1.5% -3.4% -3.9%
Zinc (updated) -14.9% 1.0% 1.9% 2.8% 4.1% 3.6%
Aluminium (previous) -0.9% 2.8% 4.1% 3.9% 3.3% 2.6%
Copper (previous) -5.3% -0.8% -0.8% -1.7% -2.4% -3.1%
Zinc (previous) -8.6% 2.2% 3.5% 4.4% 3.8% 3.1%

Figure 2, Figure 3 and Figure 4 below show theprice trend implied by the updated
escalation factors for aluminium, copper and zinc respectively against the path
predicted by our previous escalation factors. These charts are shown on a monthly
basis, as opposed to the annual basis shown in our previous report.

Figure 2:Indexed price levels for aluminium, real
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Figure 3: Indexed price levels for copper, real
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Figure 4: Indexed price levels for zinc, real
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3.2. Crude oil

38.

39.

40.

41.

In respect of crude oil, we have relied upon a methodology to estimate escalation
factors that is unchanged from that discussed in our previous report for Western
Power.*

We have updated the input data into this methodology to incorporate EIA historical
crude oil prices up to and including March 2012. NYMEX future prices predicting
prices for the month of May 2012 and beyond were sourced over March and April
2012.

The updated and previous escalators for crude oil are shown in Table 4 below.

Table 4: Escalation factors for crude oil, real

Financial year 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17
Crude oil (updated) 2.6% 7.6% -2.2% -3.4% -2.4% -1.5%
Crude oil (previous) -0.2% 2.1% 1.6% 1.0% 0.7% 0.4%

Figure 5 below shows the price trend implied by the updated and previous escalation
factors for crude oil.

14

CEG, Escalation factors: A report for Western Power, September 2011, pp. 25-26
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Figure 5: Indexed price levels for crude oil, real

180

160 r\

140

120

W e
A\ aan

80

60

40

20

Jul-05
Jan-06
Jul-06
Jan-07
Jul-07
Jan-08
Jul-08
Jan-09
Jul-09
Jan-10
Jul-10
Jan-11
Jul-11
Jan-12
Jul-12
Jan-13
Jul-13
Jul-14
Jul-15
Jul-16 7
Jul-17
Jul-18 7

Jan-14 7
Jan-15 7
Jan-16

Jan-17 7
Jan-18 7

——Crude Oil ==Crude Oil (new)

December 2010 = 100
Source: Bloomberg & Consensus Economics

3.3. Steel

42. The methodology use to estimate escalation factors for steel is discussed in detail in
our previous report for Western Power.*

43. We have made two changes in our use of data to estimate updated steel escalation
factors. Both changes reflect new information that enables us to improve the accuracy
of our escalation factors.

i. As with aluminium, copper and zinc, we use nominal long-term Consensus

forecasts which were previously unavailable in preference to real long-term
forecasts.

ii. Consensus forecasts have also recently introduced forecasts of Asian HRC prices.
We have adopted this as being more likely to give close estimates of the change
in Australian steel prices, in preference to our previous methodology of averaging
United States and European forecasts.

44. For consistency with the use of Asian steel Consensus forecasts, we have also
adjusted our use of historical series to a MEPS Asian series sourced from
Bloomberg.MEPS is a leading consultancy company operating in the steel sector

15

CEG, Escalation factors: A report for Western Power, September 2011, pp. 27-28

15



&g

45,

46.

3.4.

47.

worldwide. The specific price index used is the MEPS carbon steel products index for
Asia based on USD/Tonne values."

The updated and previous escalation factors derived on the basis of short term and
long term Consensus Economics forecasts are shown in Table 5 below.

Table 5: Escalation factors for steel, real

Financial year 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17
Steel (updated) -6.8% -4.0% 3.5% 1.8% 0.3% -0.1%
Steel (previous) -1.3% -2.6% 0.7% 4.1% 3.4% 2.7%

Figure 6 below shows the updated and previous price trends implied by the escalation
factors for steel. The different historical information arises because of the different

series used since our previous report, as explained above. As with the other metals
prices, the outlook for steel is lower than in our previous update.

Figure 6: Indexed price levels for steel, real

250

200

(T

50

Jul-05
Jan-06
Jul-06
Jan-07
Jul-07
Jan-08
Jul-08 7
Jan-09
Jul-09
Jan-10
Jul-10
Jan-11
Jul-11
Jan-12 7
Jul-12
Jan-13
Jul-13 7
Jan-14
Jul-14
Jan-15
Jul-15 7
Jan-16 |
Jul-16 7
Jan-17 7
Jul-17
Jan-18 7
Jul-18

—Stee| =——Steel (new)

December 2010 = 100
Source: Consensus Economics

Other data

In addition to the data updated discussed in the previous sub-sections, our updated
escalation factors also rely upon:

16

Bloomberg code MEPSASPR Index.

16
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e updated actual and forward currency exchange between the Australian and United
States dollars. Historical information has been obtained from the Reserve Bank of
Australia (RBA) whilst future rates have been obtained from forward rates reported
by Bloomberg.

e updated actual and forecast rates of Australian inflation. Historical information has
been sourced from the Australian Bureau of Statistics (ABS) and short-term
forecasts are based on those provided in the RBA’s February 2012 Statement on
Monetary Policy. Beyond this horizon we continue to assume expected inflation of
2.5% per annum.

17
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Appendix A. Terms of reference

Western Power is seeking an independent expert review of the ERA’s draft decision as
regards input cost escalation for materials and labour. This review should:

e critically examine the method, analysis and logic relied upon by the ERA in reaching
its draft decision on labour and materials escalation, and explain and provide
evidence for instances where CEG considers the ERA or its consultant’'s method,
analysis and logic is deficient

o determine if (and if so how and to what extent) any of the ERA’s findings would
cause CEG to alter its expert view about the appropriateness of Western Power:

1. applying forecast real price escalation to input materials in its forecast capital
and operating expenditure

2. employing the AWOTE as the best measure of expected labour cost
increases applicable to Western Power during the AA3 period (2012/13 to
2016/17).

o examine the reasonableness or otherwise of the ERA'’s decision to disallow real input
cost escalation for materials by reference to recent decisions made by other
Australian economic regulators.

18
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Appendix B. Curricula vitae
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Tom Hird

Tom Hird is a founding Director of CEG’s
Australian operations. In the three years since
its inception CEG has been recognised by
Global Competition Review (GCR) as one of
the top 20 worldwide economics consultancies
with focus on competition law. Tom has a
Ph.D. in Economics from MonashUniversity.
Tom is also an Honorary Fellow of the Faculty
of Economics at Monash University and is
named by GCR in its list of top individual
competition economists.

Tom’s clients include private businesses and
government agencies. Tom has advised clients
on matters pertaining to: cost modeling,
valuation and cost of capital.

In terms of geographical coverage, Tom's clients
have included businesses and government
agencies in Australia, Japan, the UK, France,
Belgium, the Netherlands, New Zealand,
Macau, Singapore and the Philippines. Selected
assignments include:

Recent

Expert evidence to the Australian Competition
Tribunal on the cost of debt for several
regulated Australian electricity and gas network
businesses.

Advising NSW, ACT and Tasmanian electricity
transmission and distribution businesses on the
cost of capital generally and how to estimate it
in the light of the global financial crisis.

Advisingelectricity and gas network operators in
SA, NSW and Tasmania on estimating
escalation factors used to forecast future capital
and operating expenditure for regulatory
purposes.

Advice to T-Mobile (Deutsche Telekom) on
cost modeling in the mobile telecommunications
market.

Expert testimony to the Federal Court of
Australia on alleged errors made by the
Australian ~ Competition and  Consumer
Commission (ACCC) in estimating the cost of
capital for  Telstra  (the incumbent
telecommunications provider).

Advising the Energy Networks Association on
cost of capital issues in the context of the
Australian Energy Regulator (AER) five year
review of the cost of capital in the NER.

Advising Telecom New Zealand on issues
associated with the cost of providing the New
Zealand universal service obligation (TSO).

Industry modeling of the seaborne iron ore
market for Japanese Steelmakers in the context
of BHPB’s initial merger proposal for Rio Tinto
and subsequently its proposed Joint venture with
Rio Tinto.

Advice to Webb Henderson on setting reserve
prices for auction of digital radio spectrum.

2007

Advising the Victorian gas distributors in
relation to their response the ESCV’s draft
decision on the cost of providing gas network
services (four reports).

Advising the Energy Networks Association on
the appropriate estimation technique for the risk
free rate used in CAPM modeling.

Advising on the cost of capital for Victorian
electricity distributors’ metering operations.

Earlier

Advising the ACCC on the market modeling of
the electricity generation sector.

Advising Melbourne water utilities on the
potential reform to the process for establishing
and maintaining Bulk Water Entitlements.

Advising the ENA on the relative merits of
CBASpectrum and Bloomberg’s methodology
for estimating the debt margin for long dated
low rated corporate bonds.

Advising the Australian Competition and
Consumer Commission, Australia on the correct
discount rate to use when valuing future
expenditure streams on gas pipelines.

Tom Hird | Director | CEG

| T:+ +61 3 95053828| M: 0422 720 929
| E: tom.hird@ceg-ap.com




Daniel Young

Daniel Young is an Economist with CEG, based
in its Sydney office. Daniel has a Masters
degree in Economics and a Bachelors degree in
Operations Research from Auckland University.
He has worked as a professional economist for 5
years. Prior to joining CEG, Daniel was an
Analyst at NERA Economic Consulting.

Daniel has extensive experience across a wide
range of matters relating to economic regulation,
antitrust issues and commercial damages in
Australia and overseas. He has worked for
clients in the electricity, gas, rail, mining,
telecommunication, and finance sectors.

Daniel has particular expertise in relation to the
implementation of economic principles in
computer modelling and has created models for
telecommunications costs, electricity pricing,
demand response and competition in electricity
generation that have been applied in Australia
and overseas. Selected assignments include:

Recent

Analysis of the debt risk premium for regulated
energy network businesses in Australia as part
of regulatory processes and in support of
appeals on these matters to the Competition
Tribunal.

Preparation of a revenue model relied upon by
an independent price expert to set prices for
AAT’s car terminals on the eastern seaboard of
Australia.

Preparation of reports for Optus relating to the
regulatory valuations of Telstra’s fixed line
network, outlining improvements to the
approach used.

Providing assistance and research in support of
the preparation of reports on the implications on
competition of the proposed iron ore joint
venture between BHP Billiton and Rio Tinto.

Assisting in the preparation of reports for
Australian  electricity and gas network
businesses estimating the rate of inflation for
regulatory purposes and calculating and
forecasting materials escalators.

Econometric testing using Australian data of the
specification of the Sharpe CAPM equation for
the ENA in relation to the AER’s cost of capital
review.

Providing advice to a European firm regarding
the implications on competition in the UK
electricity generation market of a number of
proposed corporate transactions.

Prior to 2008

Estimating the likely response in the demand for
electricity to the increased proliferation of time
of day and critical peak tariffs as part of the
MCE’s cost/benefit analysis of the introduction
of smart meters.

Analysing the results of the 2006 household
survey of electricity, gas and water consumption
in the Sydney region and preparing a report
summarising these on behalf of IPART.

Undertaking research for the Australian
Railways Association into charging regimes for
rail and road access across a number of
Australian jurisdictions. Critiquing econometric
modelling of the effect of road charges on rail

Advising the electricity regulator in Macau
about efficient tariff reform using modelling of
the short run and long run marginal cost of
supply in Macau.

Assisting in determining the market gas price on
behalf of Santos in arbitration for two major gas
supply contracts.

Developing a modelling framework for the
ACCC to understand the increased incentives of
merged generators in the NEM to engage in
strategic withholding of capacity.

Estimating the long run marginal cost of Integral
Energy’s distribution network and applying this
to improve the efficiency of tariffs.

Daniel Young | Economist | CE G

| T:+ 61292338850 | M: (04) 0517-0291
| E: daniel.young @ceg-ap.com




Johanna Hansson

Johanna Hansson joined CEG as an Economist
in early 2010, and is based in its Melbourne
office.  Johanna has a Masters degree in
Economics and two Bachelor degrees in
Economics and Management from Uppsala
University.  She has conducted extensive
academic research on behalf of both the
Swedish Competition Authorities and the
Swedish Energy Market Inspectorate.  Prior to
joining CEG, Johanna also interned for several
month in the Competition Policy Practice at
Frontier Economics in their head office in
London.

Johanna has experience across a wide range of
matters relating to economic regulation, antitrust
issues and commercial damages in Australia and
overseas. She has worked for clients in the
electricity, gas, water, transport and
telecommunications sectors.

Recent selected assignments include:
2011

Preparing a report on behalf of Commercial
Radio Australia (CRA) to respond to ACMA’s
options paper on revisions of Commercial Radio
Standards.

Providing expert advice to the Vanuatu
government in respect of the correct country risk
premium to apply in the context of a dispute and
arbitration to determine the cost of capital for
UNELCO.

Advising regulated gas businesses ActewAGL
and Jemena Gas Networks in the preparation of

their appeals to the Australia Competition
Tribunal against the AER’s decision.

Advising Everything Everywhere on appeal of
Ofcom’s determination on wholesale mobile
voice call termination.

Preparing and presenting a model of the
Australian Amalgamated Terminal’s (AAT)
costs in order to estimate efficient cost-recovery
prices as part of a regulatory process overseen
by a price expert.

2010

Preparation of expert reports advising Envestra
of the risk-free rate, debt risk premium and
equity beta to be used in its original and revised
access arrangement proposals.

Preparation of an expert report for Vector, New
Zealand, responding to the Commerce
Commission’s proposed input methodologies
for estimating the cost of capital.

Developing mobile cost models for Digicel in
three Pacific Island jurisdictions for submission
in  regulatory  proceedings. Estimating
benchmarks for Digicel for mobile termination
prices using econometric analysis for two
Pacific Island jurisdictions.
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Forecasts of Cost Indicators - Electricity, Gas, Water and Waste Services Sector

1. Summary

This report provides updated forecasts of labour costs in the electricity, gas, water and waste
services (EGWW) sector in Western Australia. Macromonitor’s original report was issued in
September 2011. This report updates the data and forecasts from the original report, along with
some notes outlining the changes. Note that this update report should be read in conjunction
with Macromonitor’s original report, which contains more complete discussion of the data
sources and the forecasting methodology.

Table 1 provides the updated annual forecasts, in year ended June terms, covering average
weekly ordinary time earnings (AWOTE), the wage price index (WPI) and unit labour costs.

Table 1

Labour Costs - Electricity, Gas, Water & Waste Services Sector
Western Australia - Annual % Change

Average Weekly

Wage Price Index - | Unit Labour Costs -

Ordmary fime Ordinary Time Hourly | $ Wages per $ Real
NearEndee Earnings Rate Gross Value Added
June (Full Time Workers)
S Index: 08/09=100
2006 9.2 8.0 17.4
2007 5.1 4.5 6.5
2008 49 4.1 13.7
2009 9.7 7.2 19.5
2010 5.9 5.2 6.4
2011 9.0 4.0 20.5
Forecasts
2012 5.5 4.3 8.7
2013 6.3 5.0 7.9
2014 6.7 5.4 7.2
2015 6.3 5.0 5.8
2016 5.7 4.5 43
2017 5.7 4.5 4.1
2001-2006 5.3 4.5 10.0
2006-2011 6.9 5.0 13.2
Forecasts
2011-2017 6.0 4.8 6.3

Source: ABS & Macromonitor

Since our initial report there have been three additional quarters of data released by the
Australian Bureau of Statistics (ABS); for the June, September and December quarters of 2011.

These data indicate that wage increases in 2011 were a little weaker than we had expected. The
causes of this are likely to include a weaker and more uncertain world economic outlook, weaker
growth in some parts of the Australian economy and a drop in employment in the Electricity, Gas,
Water and Waste Services sector.

Macromonitor Pty Ltd July 2011
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The factors which acted to dampen wages growth 2011, however, are expected to diminish over
the next year and beyond, and the forecasts of rising rates of wages growth in our original report
are still valid in our view.

Macromonitor Pty Ltd July 2011



Forecasts of Cost Indicators - Electricity, Gas, Water and Waste Services Sector

2. Updated Forecasts of Labour

Costs

In this section we present updated forecasts for both the WPl and AWOTE measures of labour
costs. Please note, as discussed in our original report, the data for the EGWW sector WPI in
Western Australia is not sourced from the ABS, but rather is estimated by Macromonitor (see

Section 2.3 in our original report).

Chart 1 shows the Wage Price
Indexes in Western Australia, for
the EGWW sector (estimated)
and for all industries.

This chart shows that there was
a dip in wages growth in the
EGWW sector during 2011
calendar year. The total change
in the WPl measure, for the
EGWW sector in Western
Australia, from December 2010
to December 2011 is estimated
to have been 3.2%.

This weaker growth during 2011
was particularly apparent in the
March and June quarters of
2011. The September and
December quarters registered
stronger increases, averaging a
bit over 1% per quarter,
according to our estimates, or
around 4.5% annualised.

We expect a similar rate of
growth to continue through the

Chart 1
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first half of 2012, resulting in a total forecast increase over the 12 months to June 2012 of 4.3%
(note that this relates to the WPI measure in the EGWW sector of Western Australia).

The easing in the rate of wages growth during 2011 was likely the result of some combination of

the following factors:

e Weaker growth in some parts of the Australian and WA economies, such as residential
building and government capital spending,
e More uncertain conditions in the world economy (related mainly to Euro Zone sovereign
debt and fiscal problems), and
e A modest decline in employment in the EGWW sector in WA.

Macromonitor Pty Ltd

July 2011
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With regard to the first point above, changes in government programs and policies have had a
significant impact on some sectors of the economy. Dwelling commencements dropped 20% in
Western Australia in 2011, impacted by the conclusion of the Federal Government’s First Home
Owners Grant Boost Scheme. Also, the conclusion of the Building the Education Revolution
projects impacted on non-residential building. The decline in non-residential building
commencements also relates to the commencement of the Fiona Stanley Hospital project in the
previous year (2009/10).

With regard to the last point, employment in the EGWW sector tends to be volatile from year to
year, but the underlying trend has been strongly upwards since the early 2000s. We expect a
return to positive employment growth in the sector during 2012.

As a result of the weaker than expected data in 2011, the growth rates for the financial years
2010/11 and 2011/12 are lower in this update report than they were in our original report, for
both the WPl and AWE measures.

However, the negative factors listed above are expected to turn around over the course of 2012
and 2013, and the stronger rates of wages growth forecast in our initial report are still valid in
our view.

The Western Australian economy is expected to strengthen again, as a result of the next round of
major resources sector investments (focused on iron ore, LNG and associated infrastructure
projects) and the conclusion of the negative effects of the Government fiscal policy changes
mentioned above.

We are still forecasting growth in the EGWW sector WPI (in Western Australia) to reach 5% in
2012/13 and 5.4% in 2013/14.

Furthermore, we still expect a downturn in the construction and minerals investment cycles
starting around 2015. We therefore expect a moderation of EGWW sector wages growth at this
time also, prior to a stabilisation in 2016/17.

With regard to the Average Weekly Earnings measure of wages, growth was also a little slower
than expected during 2011. Growth in average weekly earnings (in the EGWW sector in Western
Australia) in 2011/12 is now expected to reach 5.5% (down on our previous forecast of 6.3%). As
with the WPI measure, we anticipate that the growth in the average weekly earnings measure will
increase once again during 2012/13, and we believe that our previous forecasts for 2012/13
and beyond are still valid.

Table 2 on the following page contains our current forecasts of both the WPl and AWOTE
measures of wages in Western Australia’s EGWW sector.

Macromonitor Pty Ltd July 2011
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Table 2
Wage Cost Indicators - Western Australia

Electricity, Gas and Water Sector
Annual Averages

Average Weekly
Wage Price Index Ordinary Time
Year Ended (as atJune) Earnings
June (annual average)
NGeE Ann. % Ch Ann. % Ch
2008/09=100
1998 63.0 791.7
1999 64.8 2.9 827.2 4.5
2000 67.4 4.1 871.3 5.3
2001 69.6 3.1 922.6 5.9
2002 72.1 3.7 987.5 7.0
2003 74.9 3.9 1037.3 5.0
2004 77.6 3.5 1072.2 3.4
2005 80.3 35 1094.9 2.1
2006 86.7 8.0 1196.2 9.2
2007 90.6 4.5 1257.7 5.1
2008 94.4 4.1 1319.1 49
2009 101.2 7.2 1447.5 9.7
2010 106.4 5.2 1533.4 5.9
2011 110.7 4.0 1670.8 9.0
Forecasts
2012 115.5 4.3 1762.2 5.5
2013 121.2 5.0 1872.5 6.3
2014 127.7 5.4 1997.4 6.7
2015 134.1 5.0 2123.3 6.3
2016 140.2 4.5 2244.3 5.7
2017 146.5 4.5 2372.2 5.7
2001-2006 4.5 5.3
2006-2011 5.0 6.9
Forecasts
2011-2017 4.8 6.0

Source: ABS & Macromonitor

Macromonitor Pty Ltd July 2011
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3. Updated Forecasts of Productivity
Adjusted Labour Costs

The final measure of labour costs which we make us of in this report is Unit Labour Costs (ULC),
which can alternatively be called productivity adjusted labour costs.

Chart 2
son EGWW Sector Construction and Productivity |
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The new productivity data which have become available since our original report are very much
on track with our expectations and forecasts. Therefore the updated Unit Labour Costs data and
forecasts are also very close to those in our original report.

We previously estimated that productivity in the EGWW sector would decline by 8.9% in
2010/11, while the actual figure turned out to be a decline of 9.6%. Productivity data so far
available for 2011/12 are consistent with our previous forecast of a 3% decline for the year.

Our previous forecast for growth in unit labour costs in 2011/12 was 9.5%. This is now replaced
with an estimate of 8.7%, with the forecasts from 2012/13 onwards unchanged.

Our updated forecasts of labour productivity and unit labour costs are shown in Table 3 on the
following page.

Macromonitor Pty Ltd July 2011
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Table 3
Electricity, Gas & Water Labour Costs - Western Australia

Average Weekly Wage Price Index - Productivity - Real | Unit Labour Costs - S
Year Ended Ordinar.y Time Ordinary Time Hourly | Gross Product per Wages per $ Real
Earnings Rate Hour Worked Gross Product
June
Ann.% Ch | 08/09=100 Ann.%Ch| 08/09=100 Ann.% Ch Ann. % Ch
1998 791.7 - 63.0 - 142.2 - 0.14 -
1999 827.2 45 64.8 2.9 137.0 -3.7 0.16 8.5
2000 871.3 5.3 67.4 41 144.3 53 0.16 0.0
2001 922.6 5.9 69.6 3.1 145.0 0.5 0.16 5.4
2002 987.5 7.0 72.1 3.7 139.7 -3.7 0.18 11.1
2003 1037.3 5.0 74.9 3.9 134.9 -3.4 0.20 8.7
2004 1072.2 3.4 77.6 3.5 130.8 -3.0 0.21 6.6
2005 1094.9 2.1 80.3 3.5 125.5 -4.1 0.23 6.4
2006 1196.2 9.2 86.7 8.0 116.8 -7.0 0.26 17.4
2007 1257.7 5.1 90.6 45 115.3 -1.2 0.28 6.5
2008 1319.1 4.9 94.4 4.1 106.3 -7.8 0.32 13.7
2009 1447.5 9.7 101.2 7.2 97.6 -8.2 0.38 195
2010 1533.4 5.9 106.4 5.2 97.2 -0.5 0.41 6.4
2011 1670.8 9.0 110.7 4.0 87.8 -9.6 0.49 20.5
Forecasts
2012 1762.2 5.5 115.5 43 85.2 -3.0 0.53 8.7
2013 1872.5 6.3 121.2 5.0 83.9 -1.5 0.58 7.9
2014 1997.4 6.7 127.7 5.4 83.5 -0.5 0.62 7.2
2015 2123.3 6.3 134.1 5.0 83.9 0.5 0.65 5.8
2016 22443 5.7 140.2 4.5 85.0 1.3 0.68 43
2017 2372.2 5.7 146.5 4.5 86.3 1.5 0.71 4.1
2001-2006 5.3 4.5 -4.2 10.0
2006-2011 6.9 5.0 -5.5 13.2
Forecasts
2011-2017 6.0 4.8 -0.3 6.3

Source: ABS & Macromonitor
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This Review of the ERA Technical Consultant's Report (“Report”) on Western Power’'s AA3
Access Arrangement Application:

1. has been prepared by GHD Pty Ltd (“GHD”) for Western Power;
2. may only be used and relied on by Western Power;

3. must not be copied to, used by, or relied on by any person other than Western Power
without the prior written consent of GHD;

4. may only be used for the purpose of seeking an independent opinion on the ERA
Technical Consultants Report on the Western Power AA3 Access Arrangement
Application (and must not be used for any other purpose).

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any
person other than Western Power arising from or in connection with this Report.

To the maximum extent permitted by law, all implied warranties and conditions in relation to the
services provided by GHD and the Report are excluded unless they are expressly stated to
apply in this Report.

The services undertaken by GHD in connection with preparing this Report:
e were limited to those specifically detailed in Section 2. Review Scope of this Report;

e did not include verification or validation of Western Power data used and referred to in
the ERA Technical Consultant’s Report provided to GHD, or the further independent
analysis performed by Geoff Brown and Associates as author of the report for ERA on
Western Power data; and

e did not include verification or validation of Geoff Brown and Associates data used and
referred to in the ERA Technical Consultant’s Report provided to GHD.

The opinions, conclusions and any recommendations in this Report are based on assumptions
made by GHD when undertaking services and preparing the Report (“Assumptions”), including
(but not limited to):

e the data provided by Western Power and Geoff Brown and Associates is true and
accurate for the access arrangement periods referred (AA2, AA3, AA4) in the ERA
Technical Consultant’s Report and provided to GHD;

e the data provided by Western Power and Geoff Brown and Associates is complete for
the access arrangement periods referred ( AA2, AA3, AA4) in the ERA Technical
Consultant’s Report and provided to GHD;

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from
or in connection with any of the Assumptions being incorrect.

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any
recommendations in this Report are based on conditions encountered and information reviewed
at the time of preparation and may be relied on until 30 June 2012, after which time, GHD
expressly disclaims responsibility for any error in, or omission from, this Report arising from or in
connection with those opinions, conclusions and any recommendations.

Review of ERA Technical Consultants Report
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Executive Summary

GHD has completed a preliminary review of the Western Australian Economic Regulation Authority
Technical Consultant’'s Report prepared by Geoff Brown and Associates (GBA), New Zealand in
support of the Regulator’s draft determination on Western Power’s AA3 Access Arrangement. The
GBA report has been provided to our Company by Western Power.

In the time frame available to respond to the Economic Regulation Authority the preliminary review
has comprised a study of the GBA document with reference to Western Power’s AA3 Access
Arrangement Submission and the Access Code primarily in the seven key focus areas as stipulated
by Western Power within the report.

In the seven key focus areas, GHD has found the GBA report to be generally a comprehensive
assessment of the AA3 with well reasoned conclusions and recommendations. Notwithstanding this
view GHD believes that alternative conclusions and recommendations may be drawn from the
assessment of AA3 and as such we disagree or offer alternative opinions to GBA as summarised in
the conclusions section of this report.

The major areas where GHD consistently takes a differing viewpoint and offers alternative opinions
to those expressed in the GBA report relate to the current base condition of Western Power's South
West Interconnected Network (SWIN). The GBA AA3 assessment appears to be predicated on the
SWIN being in a condition commensurate with benchmark networks in the National Electricity
Market. GHD finds that Western Power has based its AA3 submission on the true average condition
of the SWIN which is of a uniformly lower standard than those benchmarks.

GHD has found that the GBA AA3 assessment does not appear to fully recognise Western Power’s
stated intent to address the formal findings and concerns surrounding the base condition of the
SWIN expressed by the WA Government Parliamentary Enquiry and the Energy Safety Regulator
2009 Order.

As a result the SWIN issue appears to also flow through to the GBA recommendations on the critical
areas of asset maintenance, economies of scale and efficiency adjustment. GHD has offered
alternative opinions in these areas taking a greater account we believe of the current SWIN asset
condition.

61/28118/121545 Review of ERA Technical Consultants Report
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1. Introduction

Western Power is required to periodically make submission to the Western Australian Economic
Regulation Authority (ERA) for its Network Access Arrangements. Access arrangements detail the
terms and conditions, including prices, which apply to third parties seeking the use of regulated
electricity networks within Western Australia.

Western Power’s South West Interconnected Network (SWIN) is the only regulated network within
the State of Western Australia at present, and is regulated under the Electricity Networks Access
Code (Access Code).

Section 4.1 of the Access Code dictates the network service provider (Western Power) must submit
periodic access arrangements, together with access arrangement information to the ERA. The first
access arrangement submission AA1 was required within six months of the electricity network first
being covered and addressed the 2006/7 to 2008/9 periods. The subsequent access arrangement
AA2 covers 2009/10 to 2011/12 the periods.

Western Power received the ERA draft determination on its third access arrangement (AA3)
submission on 29 March 2012. In support of its determination ERA commissioned Geoff Brown and
Associates (GBA), New Zealand to review and report on Western Power’s AA3 submission. ERA has
issued that report to Western Power as part of its draft determination.

Western Power has engaged GHD Pty Ltd to independently review and report on the assumptions
and conclusions provided to ERA by GBA in support of its response to the draft determination.

61/28118/121545 Review of ERA Technical Consultants Report 2
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2. Review Scope

Western Power engaged GHD Pty Ltd to review and report independently on the assumptions made
and conclusions drawn by GBA in their review of the proposed access arrangement AA3
Submission. The GBA review of Western Power’'s AA3 Access Arrangement Submission is also
referred to as the ERA Technical Consultant's Report.

In support of the independent assessment by GHD, Western Power identified the following key focus
areas to be included in the review scope. They are:

» Field Data Capture

» Peak Demand

» Asset Maintenance

» Economies of Scale Factors

» Efficiency Adjustments

» Strategic Program of Works Expenditure

» Review of Efficiency of Network Control Services

The following are not included in scope:

» Verification or validation of Western Power data used and referred to in the ERA Technical
Consultant’'s Report provided to GHD, or the further independent analysis performed by Geoff
Brown and Associates as author of the report for ERA on Western Power data; and

» Verification or validation of Geoff Brown and Associates data used and referred to in the ERA
Technical Consultant’'s Report provided to GHD.

» Review of Western Power's proposed revised access arrangement (AA3) submission.
Documentation available on the ERA website has been referred on an as required basis only for
clarification in the review of the GBA report.

GHD understands the purpose of the review that it has been commissioned to undertake is to
provide Western Power with an independent and alternative technical opinion on the GBA report
findings. It has been GHD’s intention to respond to those findings by identifying critical issues that we
believe need to be addressed in Western Power’s response to the ERA draft determination on its
third access arrangement (AA3) submission.

61/28118/121545 Review of ERA Technical Consultants Report 3
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3. Key Focus Areas

3.1 Field data capture

GBA concludes that the proposed Field Data Capture Programme proposed by Western Power is
the largest of its kind undertaken in Australia and that the benefits are overstated.

GHD has carefully examined the comments and conclusions by GBA on project objectives and
benefits of the programme claimed by Western Power. In consideration of costs involved and the
relative project alternatives GHD is in general agreement with the GBA observations.

There is no doubt that the proposed programme would improve data quality and provide the Western
Power business with better asset information however the critical issue is Western Power’s historical
performance updating asset data to reflect the current state of the electricity network. It is apparent
that this performance may have damaged Western Power’s credibility when seeking funding
approval for the Field Data Capture Programme.

While Geoff Brown & Associates’ (GBA) report quotes the 2011 Asset Management Systems Review
(AMSR) report on the difficulties in getting data and information reports from the existing systems
and the lack of correlation between the various sources of data (e.g. wood pole inspections). The
GBA report also observed that field data integrity was an ongoing problem for Western Power and
suggest that Western Power need to pay more attention to getting field data into their asset
management systems so that management reporting is factual and useful, the resort concluded in
section 10.6.2.1 that the cost benefit of spending $34m on the mobile data collection solution did not
appear to be a good solution and was not supported. The basis of this conclusion appeared to be
that a comparative cost of field data capture solutions implemented by other equivalent utilities were
significantly lower cost than that proposed by Western Power.

For our experience during the 2011 AMSR project, GHD found that Western Power needed better
field data capture systems and needed to address poor data from legacy information. Our
experience indicated that GBA are correct in that the proposed solution appeared to be excessive
and that better value for money could be achieved with a refined scope of work or alternate methods
of addressing legacy data. The other issue which is unclear is why the data cannot be captured
during the standard inspection and maintenance activities. While we have not reviewed the source
data (Business Case) for this project and therefore have not had an opportunity to analysis the
proposed costs and work scope, our experience has been that other utilities clients are implementing
more economical solutions to the collection of asset management data.

GBA also questions why Western Power needs field data capture to GIS locate poles with an
accuracy of better than 5.0m and questions the relevance of “dial before you dig” as a reason for the
project. GHD would agree with this observation and concluded that much of the location details can
be achieved as a desktop exercise using aerial photos and other survey sources with sufficient
accuracy.

During our discussions with Western Power’s asset management staff during the AMSR project, the
lack of legacy data had been evident in the databases for many years and although the condition
assessment process had included capturing missing data (such as the installed dates), the data in
Western Powers systems had not been updated. For example, installed dates were missing ion at
least 2% of the 400 pole records and default dates were recorded in at least 5% of the sample

61/28118/121545 Review of ERA Technical Consultants Report 4



recorded reviewed. We had discussed using the planning approval records or adjoining pole installed

dates as suitable default date with the IT staff, who agreed that this would be a very good idea and
that additional filed inspections should not be needed.

GHD concluded that expending $34.0m to address the accuracy of field data does not appear to be
an efficient or effective use of technology or resources and agrees with GBA'’s conclusion. GHD
suggests that the proposed scope of works for this project should be further investigated to
determine whether a more cost effective solution is available to remedy the field data capture issues.

GHD concludes that the more cost effective scope of works is an imperative for Western Power in its
response to the ERA draft determination given the current condition of the South West
Interconnected Network (SWIN) would suggest that a GBA recommended reduction of 50% in the
OPEX requirement forecast by Western Power is unreasonable if there are tangible benefits to be
gained through effective implementation of the Field Data Capture Programme.

3.2 Peak Demand

GBA has made a number of assessments regarding a change in the peak demand forecast that
occurred post Western Power’'s AA3 submission and how this change has then impacted on the
forecast growth related investment. GHD was requested to assess the method GBA has used to
recommend a reduction in forecast investment. This involved forming an opinion as to whether there
is a direct relationship between reduction in system demand and reduction in system investment.

In GHD’s opinion GBA have assessed the forecast growth related network investment against both
the reduced peak demand forecast in Western Power’s 2011 Annual Planning Report (APR) and the
actual recorded 4005 MW peak demand in 2011 which was significantly higher than forecasted in the
AA2 review.

The two critical issues arising from the GBA report in relation to forecast growth related investment
are:

» GBA reasons that there is a direct one to one relationship between peak demand forecast and
growth related investment.

» GBA appear to have also concluded that given the network successfully sustained a significantly
higher than forecast load of 4005 MW in 2011, it follows in real terms that the network investment
requirement can be reduced in AA3.

Firstly the assertion that there is a simple and direct one to one relationship between peak demand
forecast and growth related investment appears to ignore the complex interdependence between the
growth related investment and the existing network. The electricity network asset age ranges from
new to sixty years old suggesting growth related investment will on many occasions abut assets of
an age and condition that are incapable of supporting the new asset without significant reinforcement
to meet the increased load transfer and operational interconnection required by legislation and the
regulatory framework. By definition this reinforcement requirement is essential to the establishment
of the growth investment as a fully operational covered service and can therefore be legitimately be
classed as capex. In making this assertion GBA appears to be drawing a comparison between
Western Power and other Australian / New Zealand network operations where the asset condition is
of a uniform higher standard. In framing its response to the ERA draft determination, Western Power
is encouraged to stress the fact that its network has been shown convincingly to be well below a

61/28118/121545 Review of ERA Technical Consultants Report 5



uniform high standard against national benchmarks and that notwithstanding a reduction in peak

demand forecast, forecast growth related investment is entirely justifiable to systematically reduce
and stabilise the backlog of network reinforcement and maintenance.

Secondly the GBA report also appears to imply that since the network can sustain an unusually
higher than forecast peak load then it has demonstrated the ability to manage that growth and this in
turn obviates significant growth related investment.

This conclusion may appear reasonable from a high level perspective but oversimplifies the issue as
to whether the network can sustainably maintain its regulated target performance under those peak
load conditions. Operating the network successfully under an unusually high peak load condition
does not give valid argument to or obviate prudent reinvestment in the assets at the levels proposed
by Western Power in AA3.

In GHD’s extensive network design and operational experience, utilities can run assets beyond their
design capacity for a period without immediate impacts, however running assets at or above their
capacity will reduce their effective life of the assets and significantly increase the risk of catastrophic
failure. The lag time frame is dependent on the extent of overloading and condition of the asset.
Reliability engineering techniques; such as failure modes and effects, criticality analysis; can be used
to predict the impact of peak demand loading on assets, but the predictive analysis modelling is
reliant on having historical failure data or good test load performance data. This is not available to
Western Power, as their demand management approach has been to intervene by planned upgrades
to the network assets before the performance or effective life has been affected. This is a very sound
asset management strategy, which advocates balancing cost with levels of service requirements and
risk. The difficulty with any analysis is that it is based on the validity of the input data, in this case
peak demand forecasts. GHD would suggest that Western Power is in a better position to forecast
demand projections that GBA and would be more likely to be correct. In framing its response to the
ERA draft determination, Western Power is encouraged to stress this argument and the fact that its
network may endure short term high loads but is not in a uniform state to sustain that performance
and further deprival growth related investment funding will likely increase the risk growing the current
backlog of network reinforcement and maintenance.

The conclusions in Sections 7 and 8 of the GBA report that support a reduction in forecast growth
related network investment in both transmission and distribution assets appear to ignore the
significant impact of the historical condition of the network on AA3 asset management requirements.
GHD made the following observations when examining these sections of the GBA report.

» The forecast capital expenditure Table 7.1: Forecast AA3 Transmission Capex for the regulatory
compliance requirements during the first three years of AA3 does not appear to be
commensurate the findings and concerns expressed by the State Government Enquiry and the
Energy Safety Regulator.

» While the GBA report acknowledges in Section 7.1 that the capacity expansion capex in AA2
was lower both as a result of the global financial crisis and asset programme delivery problems
within Western Power and that a catch up investment is required, this does not appear to
translate through to the conclusions on forecast growth related network investment. GHD s of the
view that this is a significant underling omission in the GBA argument.

» The same section acknowledges the ageing Western Power asset base and the bias towards
replacement of wood pole assets. This is not a new issue however the GBA report does not
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appear to acknowledge the extent of the backlog of investment required in this asset class that
now represents a significant cost “bow wave” that dictates and accelerated forecast growth
related network investment if the SWIN is to be restored to the condition of comparable size
networks in the National Electricity Market (NEM). The GBA report appears to assume the
underlying condition of the SWIN is similar to that of other Australian networks and therefore new

forecast growth related network investment can be considered in isolation from historical
problems that exist in the surrounding interconnected electricity network.

In our asset management experience, most utilities have a backlog of maintenance or renewals
from constrained resources or funding. During the AMSR project, the wood pole investigation
identified that there was a significant liability in the wood pole replacement program and although
poles are replaced on condition, the average age of the poles across the network was well
beyond 20 years and therefore more than half way through their lives. This trend was similar for
other assets groups as detailed in the Asset Management Plans (TAMP and DAMP) which
indicated that there was a significant renewals liability across most assets. Sound asset
management practice recognises that managing backlog is an acceptable strategy as long as the
backlog remains stable and is reduced. GHD suspects that Western Power’s backlog and
average asset condition has been increasing based on discussions with Western Power staff,
although we found no evidence during the AMSR project on the backlog trends.

» GHD supports the Western Power bottom up approach to the general preparation of capex
forecasts that consider the previous point and factor in the shortfall of prudent network
reinvestment during previous years.

» Perth CBD capex investment is reduced under the GBA report recommendation however there is
insufficient evidence in the analysis for GHD to determine if the reduction has taken into full
account the N+2 contingency requirement for the security of supply mandated for the city centre
and whether adequate consideration has been given for future major loads planned for
redevelopment areas such as the Perth City Link.

3.3 Asset Maintenance

GBA'’s assessment of Western Power’s scale escalation factors assumes that there is a direct
relationship between CAPEX and OPEX in that new assets do not need maintenance or operations.
This argument (as presented by Nuttall) assumed that a capital investment in a new asset will reduce
the operational expenditure as new assets do not require maintenance. This argument is not
supported by the Asset Management Council (need to cite AMC Journal reference) which discusses
the “bath tub” curve OPEX profile over the life of infrastructure assets. The accepted view in asset
management is that new assets need more OPEX as new components have a higher failure rate
through manufacturing, assembly and installation. Once the initial settling in period has passed, the
OPEX settles to a lower rate and may slowly increase over time as age, condition and utilisation
impact on the equipment’s reliability.

The other part of the discussion also ignores that average and the condition of assets across the
network and the OPEX needed to maintain the existing assets. In many cases, new assets are
required to replace asset at the end of their life or capacity, but the average age of the assets across
the network may not have changes. As mentioned previously in the Demand section, the
Distribution and Transmission Asset Management Plans and discussions with Western Power’s
asset management staff indicated that the average condition and age of the assets was increasing
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and that a significant liability for renewals should have been forecast. However, the investigation into
Western Power’s information systems did not find evidence to support this observation. Generally

then information available to the review team had a short time line of five years, which for long life
assets does not provide a holistic picture of the future CAPEX funding needs.

Our belief is that as Western Power’s current assets age, the cost of OPEX will increase until that
number of assets being renewed balances the age deterioration of existing assets.

Nutall's hypotheses is only valid in the CAPEX improves the average age, condition or performance
of the network. Given the current state of Western's Powers assets and the average age of the
assets, it will be many years before the Nutall hypothesis will be a valid argument. The Asset
Management Council does not support Nutall’'s hypothesis and in the Asset Management Journal
(Issue 1, Volume 3 2009) in an article titles “Common Errors in Maintenance Reliability Theory and
Practice” by D Shermin, discusses the “bath tub” curves which show that the probability of failure of
asset components is highest during the first third of its life (related to quality issues) and then
declines during the second third (random failures) before increasing in the final third (wear our
stage). The article explains failure modes and frequency analysis and the impacts of component
renewals on the system failure rates. The article is an example of many maintenance engineering
texts and articles that recognise the “bath tub” and refutes the Nutall hypothesis.

GHD does not support GBA'’s direct correlation between CAPEX and OPEX for Western Power,
because it ignores the current condition of the assets and the minimal impact CAPEX over the AA3
period will have on OPEX liabilities and uses a false argument that new assets do not need
operation or maintenance.

3.4 Economies of Scale Factors

GBA believe Western Power should demonstrate operational efficiencies in its AA3 forecasts. GBA
has applied an economy of scale factor to the network growth and customer growth escalators. This
has been based on their assumptions regarding Western Power’s proportion of fixed to variable cost
components associated with operating expenditure. GHD makes the following observations:

» GBA'’s proposition in their report that Economies of Scale (EOS) arise because opex is an
aggregate of a fixed cost component and a variable cost component. As the network increases in
size variable costs will increase but fixed costs will remain unchanged. GHD does not agree with
GBA's assessment and proposes that opex is directly related to the number and type of assets
within a network. Fixed cost, such as condition and performance inspections are a planned
activity and the cost is based on the extent of the inspection (time taken for the task) and the
frequency that it is required to be performed. Therefore the more assets a utility owns, the more
fixed costs are incurred. The only opportunity for cost saving is where there is space
maintenance capacity or where additional assets are in the same location and travel time can be
shared. Based on the geographic spread of Western Power’s network, travel costs optimisation
would be very minimal and unlikely to contribute to any economies of scale savings. The
underling presumption here, again appears to be that the condition of the SWIN equals the
condition of the NEM whereas the GBA report concludes in the case of unassisted asset failures
it is deemed to be 4-20 times worse than the NEM.

» GBA claim that Transmission assets require active operation whereas many assets incorporated
into the composite networks growth indicator used for escalation purposes, including low voltage
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lines, distribution voltage spur lines and distribution transformers have little impact on a
distribution network’s operating costs.

From the operational perspective this is considered incorrect since these asset classes can be
operated on a daily basis to facilitate new connections, switching interconnection and voltage
regulation activities.

We consider the application of 30% and 95% EOS factors could potentially grow the opex
backlog in the SWIN rather than reduce it as a result of the reduction in funding and reasonably
the reduction in delivery of associated programmes.

3.5 Efficiency Adjustments

GBA have assessed from the SPOW programme and its own benchmarking that Western Power is
capable of demonstrating greater operational efficiencies in the AA3 forecasts. GBA have applied a
2% compounding efficiency dividend to Western Power’s total operating expenditure. GHD makes
the following observations:

» The GBA proposition that a 2% efficiency dividend should apply to Western Power’s total
operating expenditure is again predicated on the overall condition of the electricity network being
better than it is currently.

» As much of the operating expenditure is delivered through alliance contracts the efficiency
adjustment needs to take into account the gains possible using this approach. There is
insufficient information for GHD to form an opinion on this issue.

3.6 Strategic Program of Works Expenditure

The GBA report has reviewed in detail Western Power’s Strategic Programme of Work (SPOW) with
a focus on the cost overruns relating to the AA2 programme. Some portions of these cost overruns
have been deemed to not satisfy the New Facilities Investment Test (NFIT). GHD is in general
agreement with the GBA on cost overruns and makes the following observations in support of
Western Power’s response to the ERA draft determination:

» The original proposed AA2 SPOW forecast capex for MWS and ISAM passed NFIT as
prescribed in the Access Code Section 6.52. There was no data provide for assessment of MDM.

» The question of whether the cost overrun portions meet NFIT is answered if the forecast cost to
complete inclusive of the total cost to date for each SPOW project would pass a fresh NFIT test.

» This level of project review is common practice within the private sector and GHD would expect it
to be so in the public sector. GHD has not examined financial detail relating to the cost overruns
and assumes the stated figures to be correct.

» GHD considers, without detailed knowledge of individual delegated financial authority levels
within Western Power, the unapproved cost overruns as stated to be excessive and well above
those that would be expected in the private sector.

» IT appears that the level of project management being applied to the portfolio of SPOW projects
is below expected commercial standards in view of the magnitude of cost overruns estimated to
be 22% of approved capex. There appears to be a lack of adequate cost control processes or
earned value reporting.
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GBA appear to have played to Western Power’s project management weaknesses on behalf of ERA
and therefore GHD recommends these are addressed assertively in the AA3 draft determination
response in a manner that positions Western Power to win the confidence of ERA that the cost

overruns can be arrested and that firm estimates of costs to complete for each SPOW project can
pass a fresh NFIT test.

3.7 Review of Efficiency of Network Control Services

The GBA report has recommended to ERA that the in the application of Network Control Services
(NCS) by Western Power, associated operating expenditure should not be included in the network
operator’s revenue cap. GHD disagrees with this recommendation and makes the following
observations:

» The Electricity Networks Access Code 2004 under Chapter 6 Price Control is very clear under
Non Capital Costs Clauses 6.40 and 6.41 that a network operator pursuing the augmentation of
a covered network is entitled to include the non-capital cost(s) component of the approved total
cost(s) provided it is commensurate with those incurred by a service provider efficiently
minimising costs. The Code is equally clear that where a service provider considers alternative
options to provide covered services and choses one of those options then they are entitled to
include the non-capital cost(s) component of the approved total cost(s) provided it is
commensurate with those incurred by a service provider efficiently minimising costs. The
recommendation to ERA as contained in the GBA report is in our opinion inconsistent with the
Access Code provisions.

» The GBA report suggestion that Western Power recover all Network Control Services (NCS)
costs through the Access Code provision contained in Clause 6.76 is not unreasonable. However
from the network asset augmentation perspective, the required growth and capacity investment
in the network employing traditional capex methods versus NCS, it could be further argued and
interpreted under the Access Code that both approaches are inextricably linked therefore the
latter should be treated as legitimate opex.

Western Power advises that they not be able to recover NCS opex costs through the Access Code
and therefore it is recommended that Western Power make the above point strongly in the response
to the ERA draft determination. It is recommended that the principles underpinning the accepted
NCS process are stressed and as a legitimate alternative to conventional network capex expansion it
only needs to pass the New Facilities Investment Test (NFIT) to be accepted and implemented into
the network. This premise is implied under the service provider efficiently minimising costs condition.

61/28118/121545 Review of ERA Technical Consultants Report 10



P
—
4. Conclusions

GHD has completed a preliminary review of the ERA Technical Consultant’s Report prepared by
Geoff Brown and Associates (GBA), New Zealand and as provided to us by Western Power.

In the time frame available the preliminary review has comprised a study of the GBA document by
GHD’s Norman McKendry and Mark Bourhill with reference to Western Power's AA3 Access
Arrangement Submission and the Access Code primarily in the seven key focus areas (KFA) as
stipulated by Western Power.

In the seven key focus areas, GHD has found the GBA report to be generally a comprehensive
assessment of the AA3 with well reasoned conclusions and recommendations. Notwithstanding this
view GHD believes that alternative conclusions and recommendations may be drawn from the
assessment of AA3 and as such we disagree or offer alternative opinions to GBA in the following
areas.

In the KFA Field Data Capture, GHD believes that a GBA recommended reduction of 50% in the
OPEX requirement forecast by Western Power is unreasonable if there are tangible benefits to be
gained through effective implementation of the Field Data Capture Programme. GHD recommends
that a revised and more cost effective scope of works is an imperative for Western Power to develop
and include in its response to the ERA draft determination given the current condition of the South
West Interconnected Network (SWIN).

In the KFA Peak Demand, GHD has formed alternative views on a number of GBA
recommendations and conclusions. They are:

1. The GBA apparent conclusion that there is a direct one to one relationship between peak
demand forecast and growth related investment ignores in our opinion the complex and
necessary interdependence between the growth related investment and the existing network
condition.

2. The GBA apparent conclusion that if the SWIN network successfully sustains a significantly
higher than forecast peak load, it will follow in real terms that the network investment requirement
could be reduced in AA3, oversimplifies in our opinion the issue as to whether the network can
maintain its regulated target performance under sustained peak load conditions.

3. The GBA view of the Forecast AA3 Transmission Capex for the regulatory compliance
requirements during the first three years of AA3 does not appear to fully recognise and reflect the
formal findings and concerns expressed by the WA Government Parliamentary Enquiry and the
Energy Safety Regulator 2009 Order.

4. While the GBA report acknowledges the valid reasons for lower than forecast capex in AA2, this
does not translate to reasonable acceptance of AA3 forecast growth related network investment.
GHD is of the opinion that this is a significant underlying omission in the GBA argument.

5. The GBA report acknowledges the ageing Western Power asset base and the bias towards
replacement of wood pole assets. However the GBA report does not appear to acknowledge the
extent of the backlog of investment required in this asset class that now represents a significant
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cost “bow wave” that dictates an accelerated forecast growth related network investment if the

SWIN is to be restored to a stable condition that is comparable to benchmark networks in the
National Electricity Market (NEM)

6. Perth CBD capex investment is reduced under the GBA report recommendation however there is
insufficient evidence in the analysis for GHD to determine if the reduction has taken into full
account the N+2 contingency requirement for the security of supply mandated for the CBD.

In the KFA Asset Maintenance GHD does not support the GBA report direct correlation between
CAPEX and OPEX for Western Power because it appears to ignore the current condition of the
assets and the minimal impact CAPEX over the AA3 period will have on OPEX liabilities. It also
relies in our opinion on a false argument that new assets do not need operation or maintenance.

The KFA Economies of Scale the view put forward by GBA is that the as network increases in size
variable costs will increase but fixed costs will remain unchanged. GHD does not agree with GBA'’s
assessment and proposes that opex is directly related to the number and type of assets within a
network. The GBA viewpoint that Transmission assets require active operation whereas many assets
incorporated into the composite networks growth indicator used for escalation purposes have little
impact on a distribution network’s operating costs is not in our opinion correct. From operational
experience these asset classes can be operated on a daily basis to facilitate new connections,
switching interconnection and voltage regulation activities.

GHD has been unable to, within the time frame of this assignment; review the KFA Efficiency
Adjustments in the depth we would have preferred. The two underlying issues in our opinion that
work against the proposed 2% operating expenditure efficiency adjustment are common to the other
key focus areas. They are the current condition of the SWIN network as benchmarked against the
NEM networks and the field delivery issues that have resulted in under expenditure during AA2. It is
recommended Western Power place a greater focus on these areas in its response to the ERA draft
determination.

In the KFA Strategic Programme of Works Western Power has in our opinion and as assessed by
GBA not adhered to the appropriate level of cost control and project management process. GHD
recommends Western Power place a greater focus on these areas in its response to the ERA draft
determination.

In the KFA Review of Efficiency of Network Control Services (NCS) itis GHD’s opinion that the
Access Code makes clear provision for Western Power to recover associated NCS operating
expenditure within its revenue cap. The Code provides that a network operator pursuing the
augmentation of a covered network is entitled to include the non-capital cost(s) component of the
approved total cost(s) provided it is commensurate with those incurred by a service provider
efficiently minimising costs. The Code is equally clear that where a service provider considers
alternative options to provide covered services and choses one of those options then they are
entitled to include the non-capital cost(s) component of the approved total cost(s) provided it is
commensurate with those incurred by a service provider efficiently minimising costs. Itis
recommended that the principles underpinning the accepted NCS process are stressed by Western
Power in its response to the draft determination and as a legitimate alternative to conventional
network capex expansion NCS only needs to pass the New Facilities Investment Test (NFIT) to be
accepted and implemented into the network
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Appendix H. Revised 2011 growth forecasts




Revised 2011 growth forecasts

Key Messages

Western Power’s growth forecasts are revised annually as part of the annual planning
cycle. Revised forecasts of demand, energy consumption and customer numbers
have been prepared by Western Power since the initial submission to the Authority on
September 30, 2011.

The growth forecasts have been revised as follows.

e Peak demand forecast has been revised downwards from an average annual
increase of 3.2% to a 2.9% increase

e Number of customers forecast has been revised upwards from an average
annual increase of 2.4% to a 2.7% increase

e Energy consumed by distribution-connected customers forecast has been
revised downwards from an average annual increase of 2.8% to a 2.2%
increase.

The revised growth forecasts reflect more recent data, better input assumptions and
modelling approaches — particularly those related to the increased penetration of
photovoltaic (PV) systems and the impact of increasing retail tariffs. SKM/MMA has
independently assessed the methodology and forecast outcomes as being consistent
with good electricity industry practice.

2011 growth forecasts

As part of the annual planning cycle, Western Power prepares its demand forecasts and
publishes them in the Annual Planning Report (typically around November). The September
2011 submission reflected the 2010 demand forecasts and indicated that the 2011 forecasts
would be available around November 2011.

The 2011 demand forecasts were completed and published in the October 2011 Annual
Planning Report.

The 2010 energy consumption and customer number forecasts were developed by Deloitte.
Western Power has subsequently integrated the energy consumption and customer number
forecasts into the annual demand forecasting process and so these forecasts have also been
revised.

The 2011 forecasts for demand, energy consumption and customer numbers underpin
Western Power’s proposed revisions to the capital expenditure forecasts in this draft decision
response.

The key changes to the average annual growth rates over the AA3 period are as follows:

e Peak demand forecast has been revised downwards from an average annual
increase of 3.2% (2010) to a 2.9% increase (2011)

e Number of customers forecast has been revised upwards from an average annual
increase of 2.4% (2010) to a 2.7% increase (2011)

e Energy consumed by distribution-connected customers forecast has been revised
downwards from an average annual increase of 2.8% (2010) to a 2.2% increase
(2011)

! Annual Planning Report 2011 - available on the Western Power website at
http://www.westernpower.com.au/aboutus/publications/Annual_planning_report_.html
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Revised 2011 growth forecasts

Western Power engaged SKM/MMA to independently review the forecasting method, input
assumptions and results of the 2011 growth forecasts. SKM/MMA concluded that “the

methodology and its application to be commensurate with good forecasting practice™.

SKM/MMA also recommended some further incremental improvements, which Western
Power will implement as it evolves its forecasting practices in AA3 and beyond.

Western Power notes that the Authority’s technical consultant Geoff Brown & Associates
stated that it had “reviewed Western Power’s demand forecasting methodology and consider

it consistent with good industry practice”.

The remainder of this appendix explains the changes to the peak demand, energy
consumption and customer number forecasts between the 2010 and 2011 growth forecasts.
Further detail is available in the 2011 Annual Planning Report (available on the Western
Power website), 2011 Energy and Customer Number forecast 2011/12 to 2016/17* and the
SKM/MMA report that are supplementary documents to the submission.

Reduction in the annual average increase in peak demand

In the September 2011 submission, Western Power indicated that it would revise its peak
demand forecasts in November 2011 and that they would most likely be lower. Western
Power did not expect that the reduction in peak demand would result in a material impact on
our investment proposal because:

o Western Power’s capital investment requirements are driven by growth at the zone
substation level. If a reduction in peak demand at the system level is not
accompanied by a reduction in peak demand at those zone substations that require
additional capacity, there will be no change in investment

e investment to increase capacity is necessarily lumpy. This means that often an
increase in load will result in a larger increase in capacity as the minimum size of
new facilities may be greater than the new load

o Western Power expects some reductions in peak demand at the system level due to
the installation of photovoltaic (PV) systems. However, this will only reduce
investment requirements if the PV systems are concentrated at locations with
existing network constraints

e one result of lower demand forecasts may be to improve our compliance with the
Technical Rules in areas where investment is not avoided but the spare capacity
available has increased

e Western Power expects less variation in block loads as our forecasts do not include
loads that are uncertain

This has proven to be the case and the impact of the revised demand forecasts on the
investment proposal is discussed in the main Access Arrangement Information document.

A number of factors have contributed to the lower 2011 peak demand forecasts, which are
explained in the 2011 Annual Planning Report.” The reduction in peak demand growth is
predominantly due to the impact of PVs being taken into account for the first time.

2 Page 1, Review of Western Power’s Energy and Maximum Demand Forecasting Methodologies and
Forecasts, SKM MMA, March 2012.

® Page 4, Technical Review Of Western Power’s Proposed Access Arrangement for 2012 to 2017,
Geoff Brown and Associates Ltd, March 2012

* DM8655584, Energy and Customer Numbers Forecast 2011/12 to 2016/17, October 2011.

® Pages 56-57, Annual Planning Report 2011 - available on the Western Power website at
http://www.westernpower.com.au/aboutus/publications/Annual_planning_report_.html
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Revised 2011 growth forecasts

Figure 1 shows the variation in growth in capacity required by region by the end of the AA3
period.
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Figure 1: Forecast increase in peak demand by region by 2017 (2011 Growth Forecasts)

The impact of PVs also affects the energy consumption forecasts which are described below.

Increase in the annual average increase in customer nhumbers

The 2011 forecast customer numbers for AA3 are slightly higher than the 2010 customer
numbers for AA3. The changes result from a combination of more recent data with respect to
actual customer numbers, input assumptions and modelling approach.

The 2010 forecast used projected household numbers from the Australian Bureau of
Statistics (ABS) to derive residential customer numbers and discounted gross state product
(GSP) forecasts for the business customer number growth. The ABS produces population
projections every two to three years and these have not been updated by the Bureau since
June 2010.

The 2011 forecast uses GSP to forecast changes to customer numbers for both residential
and business. Although GSP is not typically used to forecast residential customers, the data
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Revised 2011 growth forecasts

available shows a strong correlation between GSP and the number of residential customers
(R? = 0.99 for the RT1 anytime energy residential tariff).

The GSP forecasts utilised in the 2011 Energy and Customer Numbers forecasts for the AA3
period is 4% per annum which is consistent with WA Department of Treasury financial
projections released in the 2011/12 State Budget Forecasts.® The more recent GSP
forecasts are slightly higher than those underpinning the September 2011 submission.

Reduction in the annual average increase in enerqgy consumption

The 2011 energy consumption forecast is lower than the 2010 energy consumption forecast.
The differences reflect the inclusion of new inputs and data that were not included in the
September 2011 submission such as the impact of PVs, weather variation and increasing
retail electricity prices.

Impact of PVs

PVs reduce the amount of energy distributed across the network. PV penetration on Western
Power’s network has grown significantly over the last couple of years as a result of
government incentives that have reduced the effective cost of PV systems for customers.
The increasing demand has encouraged competition between an increased number of
suppliers, which has helped to further reduce the costs of PV systems. More recently
government incentives have been reduced. However, the costs of PV systems continue to
decline and the PV penetration is expected to continue, albeit at lower levels.

The following chart depicts the assumed PV penetration scenarios. The central scenario,
which reflects a return to the longer term growth rate of 2,000 PV systems per month, was
used in the energy consumption forecasts.
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Figure 2: Forecast Photovoltaic Uptake

Impact of weather

The 2010 energy consumption forecasts did not account for weather variation on annual
energy consumption. There was however relatively extreme weather in 2009/10 and 2010/11
which caused an upwards bias in the forecast. The revised forecasts prepared by Western

® 2011/12 Budget Overview, Government of WA,
http://www.treasury.wa.gov.au/cms/uploadedFiles/State Budget/Budget 2011 12/2011 12 budget o
verview.pdf, May 2011.
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Revised 2011 growth forecasts

Power in 2011 include weather, by utilising temperature as an input to the energy

forecasting, and are not biased by the recent extreme weather.

The graph below shows the average monthly temperature observed over the period for which

consumption data is available. An upward trend (blue trace) is visible in summer
temperatures, and a downward trend is visible in winter temperatures. This trend is not

expected to continue, and has not continued in 2011/12.
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Figure 3: Analysis of Observed Mean Monthly Temperature

Impact of increasing retail electricity prices

Residential and small business retail electricity prices have increased recently after a period
of being ‘frozen’. These increases are expected to continue in line with current government

policy to transition to cost reflective tariffs.

A central price scenario was developed based on the assumed glide path for retail electricity
prices in the State Budget papers. The assumed glide path is presented in Figure 4. The
price elasticity of demand, which was developed and applied to each network tariff, ranged

between 0 and -0.7.
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Revised 2011 growth forecasts
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Figure 4: Forecast Residential Retail Unit Price

Charts and Tables depicting 2011 forecast

The following charts and tables show history and the revised 2011 growth forecasts. Where
applicable, the 2010 growth forecasts are shown for comparison purposes.
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Figure 5: Peak demand forecasts 2011 — central growth scenario
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Revised 2011 growth forecasts

Table 1: Peak demand forecast (MW) 2011 — central growth scenario

Western Power Network Peak Demand {Actual) (Farecast) {Forecasf) {Forecast)

{Forecast)

2010411 201112 2012/13 2013/14 2014/15 2015/16 2016/17
{Forecast)

{Forecast)

Actual Peak Demand {MW) 3581

Dernand Forecast { 3857 3987 4084

4195

4302

4441

Demand Forecast 4007 4143 4246

4361

4474

4619

Annual Change (M 135 104

114

113

145

Annual Growth (%) 3.4% 2.5%

2.7%

3.2%

1,400,000

1,200,000 4

1,000,000

800,000 -

600,000 -

Number of Customers

400,000 -

200,000 -

2007 2008 2009 2010 2011 2012 2013 2014
Financial Year

2015

2016

Number of customers - historical actual Number of customers - forecast (2010) === Number of customers - forecast (2011) ‘

Figure 6: Forecast number of customers

Table 2: 2011 forecast number of customers, by customer group

2017

2010/11 201112 2012113 201314 2014/15 2015/16 201617
Number of Customers (Actual) {Forecast) (Forecast) {Forecast) {Forecast) {Forecast) {Forecast)
Residential 895,774 927,623 953,161 979,719 1,007,337 1,036,057 1,065,925
small Business 74,131 74,702 75,329 75,982 76,660 77,366 78,100
General Business Small 24,180 24,688 25,029 25,385 25,755 26,139 26,539
General Business Medium 2,865 3,025 3,122 3,223 3,329 3,438 3,552
General Business Large 1,100 1,193 1,255 1,320 1,357 1,457 1,530
Low Voltage =1MVA 165 173 179 185 191 198 205
High vaoltage <1 119 130 136 142 143 155 1&2
High voltage =10V 376 3581 384 388 392 396 400
Total Distribution Customer Numbers (ex SL & UMS & Tran loads) 1,001,711 1,031,914 1,058,596 1,086,344 1,115,199 1,145,205 1,176,412
Total Customer Numbers {ex SL & UMS) 1,001,743 1,031,945 1,058,632 1,086,379 1,115,234 1,145,241 1,176,445
Total Customer Numbers {growth p.a.) 30,205 26,684 27,747 28,855 30,007 31,207
Total Customer Numbers (% growth p.a.) 3.0% 2.6% 2.6% 2.7% 2.7% 2.7%
DM9367503 May 12 Page 7



Revised 2011 growth forecasts
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Figure 7: Forecast energy consumed by distribution-connected customers

Table 3: 2011 forecast energy consumed by distribution-connected customers (GWh), by

customer group

2010/11 201112 2012113 201314 2014115 2015/16 201617
Distribution Energy Consumption Forecast {Actual) {Forecast) {Forecast) (Forecast) {Forecast) {Forecast) {Forecast)
Residential 5,486 5,423 5,533 5,654 5,775 5,987 6,210
Small Business 547 539 544 551 557 575 594
General Business small 1,618 1,614 1,601 1,592 1,579 1,618 1,667
General Businegss Medium 1,139 1,154 1,143 1,134 1,121 1,150 1,187
General Business Large 1,319 1,358 1,372 1,389 1,404 1,458 1,517
Low Voltage =1MVA 571 562 558 557 554 564 574
High Veltage <1MVA 171 135 196 209 221 235 249
High Veltage =1MVA 3,186 3,227 3,298 3,383 3,471 3,572 3,657
Total Distribution Connected Customers {ex §/LUMS and Tran) 14,037 14,062 14,246 14,467 14,651 15,160 15,656
Growth {GWh per annum} 25 133 221 215 473 496
Growth (% per annum) 0.2% 1.3% 1.6% 1.5% 3.3% 3.3%
Table 4: 2011 forecast sent-out energy (GWh)
2010/11 201112 2012/13 2013/14 2014/15 2015/16 201617

Forecast Sent-out Energy {GWh) {Actual) {Forecast) {Forecast) (Forecast) {Forecast {Forecast) {Forecast)
Distribution Consumption {ex S/L & UMS}) 14,037 14,002 14,246 14,467 14,631 15,160 15,656
Distribution Consumption {UMS & 5/L} 147 156 161 165 171 176
Distribution Consumption (Total) 14,185 14,402 14,627 14,847 15,331 15,831
Distribution Losses 661 671 682 692 714 738
Transmission [Dist connected) 14,846 15,073 15,309 15,539 16,045 16,569
Transmission Loads 2,603 3,565 3,721 3,950 4,031 4,020
Transmission Energy (T&D) 17,449 18,638 19,030 19,458 20,076 20,589
Transmission Losses 469 501 512 524 540 554
Sent-out Energy 17,913 19,139 19,542 20,013 20,617 21,144
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Efficiency of Western Power’s operating expenditure

This appendix provides specific examples of the efficiency of Western Power’s largest
operating expenditure programs:

e Distribution corrective emergency and corrective deferred expenditure $582 million
e Distribution and transmission vegetation management $218 million

e Distribution and transmission pole inspections $141 million

e Distribution pole maintenance $135 million

e Distribution metering $114 million

e Transmission substation preventative routine $70 million

e Corporate Expenditure $576 million

Together, these programs make up approximately 69% of Western Power’s operating
expenditure.

Distribution corrective emergency and corrective deferred
expenditure

Efficiencies in delivery method

Under the distribution corrective emergency and corrective deferred programs, Western
Power responds to network faults, remedying them at the time of the initial emergency
response (corrective emergency) or making the area safe and restoring power to customers
ahead of full rectification works on a subsequent visit (corrective deferred).

Western Power’s primary delivery method for corrective emergency and corrective deferred
expenditure work in rural areas is via internal crews. This is because costs are minimised by
using crews from country depots that are spread across the south west of Western Australia,
reducing travel time and minimising restoration time for customers. The same work crews are
used to conduct preventative maintenance activities in these areas to maximise labour
utilisation (bundling across work programs where similar skill sets are used). A recently
undertaken KPMG study into pole replacement unit costs (see section 9.2.2.2) has
demonstrated that Western Power’s internal crews were able to deliver at lower costs in
country areas (compared to external service providers) driven by lower mobilisation costs.

Western Power’s primary delivery method for this work in metropolitan areas is via internal
crews. This is because in metropolitan areas, a specialised skill-set and detailed network
knowledge is required to address faults on complex equipment (such as CBD switchgear) or
that have the potential to impact many customers. In metropolitan areas, fault response
personnel operate under a ‘single person response’ model with additional resources only
mobilised as determined by the fault condition.

Western Power currently has 32 primary responders on a 24/7 roster to attend all
metropolitan distribution network faults. These resources are supplemented with external
contractors only during significant events (major storms). The unit rates for these services
are negotiated in advance (annually) to control costs. Utilising internal crews to attend faults
is consistent with good electricity industry practice as determined through comparison with
Western Power’s Australian peers.

Efficiencies in work packaging

Western Power introduced the Trouble Call System in August 2008. This system delivered a
step change improvement in integration between the SCADA system and the distribution
management system which enabled the business to automate the groupings of individual




faults reports into efficient bundles ahead of field response. Figure 7 demonstrates the
reduction in the individual trouble calls from the improved integration and call grouping of
faults to be addressed. The system resulted in approximately a 40% improvement from 2008
to 2009.

Single Premise Incidents -By Calendar Year
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Figure 1: Number of single premise incidents addressed by fault crews

Conclusion

Western Power operates a minimum cost delivery strategy in rural and metropolitan areas
through utilisation of internal crews. Rural crews have been benchmarked as delivering at
lower cost than external providers. The need for detailed network knowledge and experience
in addressing metropolitan faults, as recognised by Western Power’s peers, does not align
with an outsourcing model. The risk of losing network knowledge for the CBD area in
particular would result in increased risk of long duration outages for metropolitan customers.

Western Power has introduced improved system technology to assist in identifying the
source of faults to reduce fault response times by crews and improve visibility of where faults
are located.

Given the level of faults occurring on the network is not expected to reduce and Western
Power’s delivery method is structured to minimise costs where possible, Western Power’s
only opportunity to reduce expenditure on this program would be to amend resource levels.
This would mean reducing the number of crews or response staff allocated to addressing
faults or restricting responses to non public-safety related faults to normal working hours to
avoid overtime payments.

The impact to customers from this would be increased response times on faults reducing the
service level experienced by customers and the ability to meet service standard benchmarks.
This would also potentially breach Western Power’s distribution license conditions to
maintain compliance with the Electricity Industry (Network Quality and Reliability of Supply)
Code 2005. Western Power is obliged, under sections 9 and 10 of the Electricity Industry
(Network Quality and Reliability of Supply) Code 2005 to, as far as is reasonably practicable:

e ensure that the supply of electricity to a customer is maintained and the occurrence
and duration of interruptions is kept to a minimum (section 9)

e reduce the effect of any interruption on a customer (section 10 (1)).




Distribution and transmission vegetation management
Efficiencies in delivery method and scope

Western Power’s distribution and transmission vegetation management program is a critical
component of its bushfire management and safety strategies. This program includes
activities associated with vegetation inspection, fuse pole inspections and line easement
vegetation maintenance. Under this activity, vegetation is inspected and any vegetation
growing inside or likely to grow inside the clearance zone before the next inspection cycle is
cut and removed. In particular, this activity ensures all lines in extreme and high fire risk
areas are inspected and cleared by 15th November each year.

Western Power outsources delivery of this work to three service providers who specialise in
vegetation inspection and cutting. The existing commercial arrangements were competitively
procured via a market tender process in 2009. Western Power will undertake a new market
tender process in October 2012. The current commercial arrangements include efficiency
incentives which place 5% of the contract sum at risk subject to performance driven KPlIs.

For distribution, inspection and cutting is packaged into geographic zones to reduce
mobilisation costs. Through introduction of competitive tender processes and work packaging
by geographic zones, Western Power has been able to reduce the unit rate over time as
demonstrated in Figure 2.
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Figure 2: Cost of distribution vegetation cutting 2007/08 to 2010/11

For transmission, the whole network is inspected annually due to the importance of lines to
network reliability and the increased risk to public safety, with cutting undertaken on
individual lines as determined by the number of conditions present. Quality assurance
activities are carried out by a mix of internal and external resources.

To manage network risk in allocating work packages to the multiple delivery partners,
Western power ensures that no contractor has more than 40% of the estimated total volume
of cutting across all programs and that each delivery partner has a balance of bushfire and
non-bushfire cutting volumes.

Conclusion




Western Power operates a minimum cost delivery strategy for vegetation management as
the external service providers were procured competitively and work is bundled
geographically to efficiently minimise costs. The only opportunity to reduce expenditure on
this program would be to amend the scope.

Options to reduce costs would be to reduce the volume of work and consequently increase
cycle times. This could potentially lead to increased bushfires, public safety incidents and
increased network outages and increased risk of asset initiated fires as a result of vegetation
triggered faults. This would be inconsistent with good electricity industry practice and would
increase long term costs. Faced with possible expenditure restrictions, Western Power would
still undertake vegetation management activities in high and extreme fire risk areas choosing
instead to stop activities in other maintenance areas.

Distribution and transmission pole inspections
Efficiencies in delivery method and scope

The power pole bundled inspection activity includes the inspection of wood pole, concrete
poles, pole top hardware, conductors, sectionalisers, reactors and pole top switches. Under
this category of expenditure, Western Power also undertakes any minor repairs that are able
to be completed by the inspector. The outcomes of this activity is the serviceability status of
the poles, pole top equipment and conductors in the form of a condition status and a
serviceability index (SI) for every distribution pole.

Inspections and quality assurance checks on these assets are conducted by a combination
of internal and external (contractor) supervisors.

Western Power outsources delivery of this work to two external service providers
supplemented by a further external provider when required. The existing commercial
arrangements were competitively procured via market tender processes in May 2010.
Western Power will undertake a new market tender process in October 2012.

Western Power packages distribution pole inspections by geographic zone to reduce
mobilisation costs. A similar process is followed in transmission for rural areas, with a quarter
of metropolitan transmission lines inspected per annum.

Conclusion

Western Power operates a minimum cost delivery strategy for pole inspections as the
external service providers were procured competitively and work is bundled geographically to
efficiently minimise costs. The only opportunity to reduce expenditure on this program would
be to amend the scope.

This could be achieved by increasing inspection cycles, which would be inconsistent with
good electricity industry practice, Western Power’s wood pole management plan and
commitments to EnergySafety. In addition, reducing the frequency of inspections could result
in conditions not being identified and addressed in a timely manner, increasing the risk of
additional corrective emergency expenditure, pole failure incidents and related risks of
bushfires and reliability issues.

Distribution pole maintenance
Efficiencies in delivery method and scope

The distribution pole maintenance program addresses conditions identified from bundled
pole inspections and includes: maintenance of poles and pole tops, repair of burnt or broken
line taps, maintenance and re-tensioning of conductors, replacement of insulators and
treatment for white ants. Pole maintenance is a critical component of sustaining the life of the




asset; it corrects pole conditions that are not addressed by Western Power’s pole
replacement and reinforcement programs which are targeted at high safety risks.

The maintenance policy is aligned and benchmarked with good electricity industry practice.

Western Power delivers this program via a mix of internal and external service providers in
accordance with the balanced portfolio delivery strategy. The external providers include two
distribution delivery partners (DDPs) established through a competitive market tender
process in 2009. The existing contractual arrangements have been extended to June 2013
although Western Power will undertake a new market tender process in late 2012.

The existing commercial arrangements employ a ‘staircase’ pricing model which reduces unit
costs for defined incremental increases in the volume of work. This has been included in AA3
forecasts.

Pole maintenance work is bundled with other work programs, for example pole and carrier
replacement, which require similar skill sets. In addition, Western Power packages work by
geographic zones to reduce mobilisation costs.

Conclusion

Western Power operates a minimum cost delivery strategy for pole maintenance utilising the
balanced portfolio approach and ensuring external service providers were procured
competitively. The work is bundled with other programs and zoned geographically to
efficiently minimise costs. The only opportunity to reduce expenditure on this program would
be to amend the scope. This would result in extended time to address defects / conditions,
or could involve the implementation of run to failure strategies increasing the life cycle cost of
assets. This could potentially lead to an increase in bushfires, electrocution and reliability
incidents or increases in corrective emergency work.

Distribution metering
Efficiencies in delivery method and scope

Distribution metering operating expenditure consists of: manual and remote meter reading,
data management (labour costs for data input, validation, analysis and management),
compliance costs, information technology costs, meter reading systems and office & depot
costs. The majority of meter reading is done via manual bi-monthly reads with estimates
taken where Western Power is unable to get access for an actual read. Western Power aims
to reduce the amount of estimates (currently 5% of meter readings) as much as possible as
this causes inaccurate billing and is a major cause of customer complaints and
dissatisfaction.

In 2007, Western Power transitioned from delivery arrangements which involved a mix of
multiple meter reading agreements with different labour hire agencies as well as internal staff
meter readers, to a more outsourced model. An external service provider was competitively
procured via a market tender process in October 2007. This delivered savings in excess of
$4 million over two years. In July 2009, Western Power outsourced a further 24 meter reader
positions realising an additional $1 million per annum in savings. The commercial
arrangements include performance based KPI's and incentive / penalty reward structures.
Western Power will conduct another market supplier tender process in 2013.

Meter reads are geographically bundled together in routes of approximately 400 meters
each. Routes are built on a suburb then street by street level to maximise door to door
efficiency. Scheduled meter reading dates (bi-monthly) are common for all meters in a route
to also improve efficiency.

Conclusion




Western Power operates a minimum cost delivery strategy for metering operating
expenditure as services are primarily outsourced and were procured through a competitive
process. The only opportunity to reduce expenditure on this program would be to amend the
scope.

Western Power would be at risk of breaching type 2 compliance obligations under a number
of clauses of the Metering Code and Code of Conduct for the Supply of Electricity to Small
Use Customers for not collecting data, and not publishing data to market within prescribed
times. Other potential breaches include failure to collect data on time for published meter
reading cycles for retailers (as set out in the Model Service Level Agreement) and the
Independent Market Operator.

There would be a risk to the accuracy of meter reads (and invoices) and timeliness of income
for Western Power resulting in a rise in customer complaints relating to late and/or estimated
bills.

Transmission substation preventative routine
Efficiencies in delivery method and scope

Transmission substation preventative routine includes the maintenance of substation primary
plant, secondary equipment, substation batteries, ground and buildings maintenance and
substation HV equipment testing.

Western Power bundles maintenance and testing activities within a substation to reduce the
labour requirement and the number of outages and volume of switching tasks. This practice
minimises costs and the impact of this necessary program on customers.

Western Power implemented this approach during AA2, as part of its transmission ‘smart
planning’ initiative which minimises planned outages and mobilisation costs through optimal
scheduling of transmission maintenance and capital activities. The initiative has been
recognised by the Asset Management Council and earned Western Power a Bronze award in
May 2011 in recognition of the successful implementation of this improvement initiative.

The majority of transmission substation preventative routine activities are undertaken by
internal staff. This is because of the criticality of transmission assets and the need for
specialised skill-sets and permits required to work in a substation environment.

Ground and buildings maintenance activities are bundled separately to the other substation
maintenance and testing activities because they require a different skill set, one that is not as
dependant on experience with critical transmission assets. These services are delivered via
a number of external contractors whose services have been procured competitively via a
market tender process.

Ground and buildings maintenance activities include security patrols, monitoring of security
systems, fire extinguisher maintenance, air-conditioner maintenance, plumbing checks,
cleaning, lift and hoist maintenance and substation vegetation management.

Conclusion

Western Power operates a minimum cost delivery strategy for substation preventive routine
maintenance. This consists of a fit for purpose delivery model, utilising internal staff where
network expertise is essential and bundling work to minimise costs and outages. Where the
network experience is less critical, Western Power utilises external contractors that were
procured through a competitive process. The only opportunity to reduce expenditure on this
program would be to amend the scope.

Western Power participates in international benchmarking of its transmission operation and
maintenance activities. The results from the most recent study indicate that Western Power’s




substation maintenance costs are consistent with good electricity industry practice. However,
substation service performance is lower than average as shown in Figure 3.
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Figure 3: Benchmarking comparison of Western Power to peers for substation maintenance cost and
service performance

These results confirm the challenges that Western Power faces due to underinvestment in
these assets in the past and the deteriorating condition of assets that is now faced by
Western Power. This is likely to have an impact on the number of faults or in-service
failures. Any further reduction in costs for this program could only lead to reducing the scope
of works, this would potentially lead to a further deterioration in performance.

To implement a reduction in scope, Western Power would need to modify its maintenance
strategies to either reduce the frequency or the volumes of assets subject to inspections and
testing. In either case, this is likely to result in:

e further deterioration in asset condition — asset condition will not be assessed at the
optimal time for intervention

e increase in catastrophic failures — resulting in increased corrective maintenance
costs

e potential for increased long duration outages, introducing network constraints and
load shedding

In the short-term, Western Power would have to reserve some of the capital investment
associated with substation asset replacement for addressing reactive failures of assets in-
service. In the medium to long-term, Western Power would experience higher life cycle costs
for these assets. Good electricity industry practice dictates the need of preventative
maintenance to successfully avoid in-service failures. For example, a recent failure of
equipment at the Eneabba substation caused damage to nearby equipment, resulting in
repair work that was more than 3 times the cost than if the failed breaker had been
maintained and replaced proactively. Failure of a circuit breaker at Muja substation was
found to be 2.3 times the cost of proactive replacement. Failure of a current transformer at
Kojunup substation was found to be 2.6 times the cost of proactive replacement. Network
security was also impacted significantly more than necessary.




Corporate Expenditure

Corporate expenditure includes all of Western Power’s operating overhead expenditure. All
expenditure in this category is as a result of either Western Power’s requirement to meet its
statutory obligations or the non-discretionary costs of operating the business. As this
expenditure is externally driven, Western Power is unable to recognise efficiencies without
risking its ability to comply with its obligations under the code.

Statutory Obligations

Under the access code, Western Power is required to fulfil statutory obligations including but
not limited to insurance, rates and taxes, workplace safety, financial reporting and regulation.

e Safety & Health — Western Power has made significant improvement in its lost time
injury frequency rate through initiatives establishing safety & health as the
businesses’ number one priority. A reduction to this spend would compromise these
initiatives, increasing the risk to Western Power of lost time injury inefficiency.

e Insurance - Western Power’s forecasts are representative of collaborative approach
between Western Power and its insurance broker. Using a broker ensures that the
most competitive prices are achieved for the insurance required. An independent
review has determined the forecasts to be reasonable. Western Power would be
forced to reduce other programs to pay for any shortfall in insurance costs caused by
the application of efficiencies to this expenditure.

e Rates & Taxes — Western Power’s rates and taxes forecasts are derived from advice
from the Valuer General’s office and Western Power’s actual tax liabilities during
AA2. Western Power would be forced to reduce other programs to pay for any
shortfall in rates or tax caused by the application of efficiencies to this expenditure.

Utilities
Western Power’s consumption of utilities is being effectively minimised through the Vista
project. Western Power is however, unable to affect the price paid for these utilities.

e Water — installation of water efficient fittings and a grey water system.

e Electricity - installation of energy efficient light fittings and controls estimated to
reduce energy consumption by 40%.

e Capacity — Vista has increased the available work space at head Office by 20%.
Redundancy

The remaining expenditure within this category is the labour cost of supporting Western
Power’s statutory obligations and governance framework. The impact on Western Power of
achieving escalating efficiencies on expenditure that it is unable to control will be to incur
redundancies in order to continue to fulfil its obligations. The short-term cost of these
redundancies will further compromise Western Power’s ability to meet its obligations and
severely increase the risk of non-compliance with the Access Code.
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1 Introduction

1.1 Terms of Reference

In its draft decision on Western Power’s proposed amendments to its access
arrangement for the period 1 July 2012 to 30 June 2017 (the AA3 period), the Economic
Regulatory Authority (ERA) has imposed a 2% annual compounding reduction in real
operating expenditure across both the transmission and distribution businesses. The
ERA considers that a 2% annual compounding reduction in expenditure can be achieved
through “efficiencies” in Western Power’s operations.

[ have been engaged by Western Power to:

» critically examine the method, analysis and logic relied upon by the ERA in
reaching its draft decision on the ability to achieve real operating expenditure
efficiencies of 2% p.a. compounding over the AA3 period and provide an opinion
on the ERA or its consultant’s method, analysis and logic;

* provide an opinion on the appropriateness and reliability of the ERA’s technical
consultant’s benchmarking to determine an appropriate level of operating
expenditure and ability to achieve real operating expenditure efficiencies of 2%
p.a. compounding over the AA3 period; and

* provide an opinion on whether a target of 2% p.a. real operating expenditure
efficiencies, compounding over the AA3 period, is consistent with the
requirements of the Electricity Network Access Code (2004) (the Code).

My terms of reference are included in Appendix 2.
1.2 Relevant Experience

[ have 20 years experience in the design and application of economic regulation, and
pricing of electricity, gas and water services. For the past 16 years, my experience has
been predominantly of Australian regulatory frameworks but I have also undertaken
work in New Zealand, Namibia and India. A copy of my curriculum vitae is included in
Appendix 1.

[ am a director of Wedgewood White Ltd (WWL). WWL and its predecessor firm
Wedgewood Consulting Ltd (WCL) have been engaged by Western Power on various
occasions since 1999 to provide advice on regulatory and pricing matters. Our most
recent engagement was in April 2009, when we were engaged (with NERA Economic
Consulting) to report on the basic principles that should underpin an efficient economic
test for new facilities investment and to recommend changes to Electricity Code and
Western Power practices to reflect these principles. Details of previous engagements
are included as Appendix 3.
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In preparing this report, [ have been assisted by my colleague, Paul White.!
Notwithstanding his assistance, the opinions expressed in this report are my own.

[ have read, understood and complied with the Federal Court Guidelines on Expert
Witnesses.

1.3 Structure of the Report

Section 2 discusses Australian regulatory precedents for general efficiency adjustments
applied to total operating expenditure.

Section 3 explains that the “X-factors” observed in National Electricity Market regulatory
decisions should not be interpreted as efficiency dividends.

Section 4 examines the method, analysis and logic relied upon by the ERA in reaching its
draft decision regarding the ability to achieve real operating expenditure efficiencies of
2% p.a. compounding for five years.

Section 5 discusses the reasonableness of relying on the GBA benchmarking to assess
the potential for future efficiency gains.

Section 6 on whether a 2% annual compounding efficiency target is consistent with the
requirements of the Code.

L A copy of Paul White’s curriculum vitae is also included in Appendix 1.
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2 Regulatory Precedents for General Efficiency Adjustment

Since the year 2000 there have been more than 50 regulatory determinations made by
economic regulatory authorities establishing operating and maintenance forecasts for
electricity transmission and distribution businesses in Australia.

The typical regulatory approach to setting the operating expense building block is to
adjust entity forecasts for particular categories of expenditure where there is some
engineering or economic basis for that adjustment.

To my knowledge only six of these determinations imposed a general efficiency
adjustment to a transmission or distribution business’s total operating costs. In
addition, the ERA included a 1% p.a. compounding efficiency target (per connection) for
controllable operating expenditure in its 2011 decision for Horizon Power. The ERA
decision is distinguished from the other decisions because the efficiency target was
applied to only controllable costs, assessed to be 35.5% of Horizon Power’s total
operating costs.2 Those decisions are discussed in the remainder of this section.

2.1 Queensland Electricity Distributors 2001

In its 2001 determination for Energex and Ergon Energy, the Queensland Competition
Authority’s (QCA’s) forecast of operating costs included annual efficiency improvements.
Energex was assessed to be operating efficiently against Australian and international
peers and a 1% p.a. efficiency improvement was set to maintains its ranking relative to
other Australian distributors. Ergon Energy was assessed to be inefficient against
Australian and international peers and a 2% p.a. efficiency improvement was set to
bring Ergon Energy closer to the QCA’s assessment of efficient practice over time.3

This level of improvement should see Ergon Energy make some progress
toward closing the efficiency gap to ENERGEX over the four years of this
regulatory period, at which time a further assessment can be made of the
then relative position of both DNSPs and appropriate decisions made as to
the required future efficiency gains.

Ergon Energy over-spent the QCA’s operating expenditure forecast.

Energex under-spent the QCA’s operating expenditure forecast. In addition to
efficiencies, Energex submitted that a significant driver of the under-spend in operating
expenses was the need for additional capital expenditure which diverted resources
away from operating programmes. That is, underspend against forecast was not
achieved through more efficient expenditure alone: it was achieved by not spending.

2 ERA, Inquiry into the Funding Arrangements of Horizon Power - Final Report, March
2011, pp. 51 -57.
3 QCA, Final Determination - Regulation of Electricity Distribution, May 2001, p.131.
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By the time of the 2005 review, the QCA’s engineering consultant, BRW, was of the view
that the under-spend was unsustainable and inefficient.#

BRW'’s assessment was that:

I

‘... while Energex’s documented maintenance practices and policies are
generally sound and in accordance with current industry standards, the full
potential of these policies has not yet been fully realised due to insufficient
commitment of resources. As a consequence of this under-spending in opex,
the Energex network is in danger of deteriorating to an unacceptable level.”

..BRW’s assessment that Energex had under-spent on opex was supported
by the [Electricity Distribution and Service Delivery Review], which found
that:

“Energex has not spent sufficient amounts in recent years on maintaining
its system and, in particular, has not had an adequate focus on preventative
maintenance, such as on vegetation management and cross arm inspections.
This has significantly contributed to the number and duration of outages
across Energex’s system.”

..BRW’s analysis showed that a major part of the forecast increase in opex
was required simply to return Energex to more appropriate levels of
expenditure. For example, the opex that BRW forecast for Energex in 2005-
06, which was 32 per cent higher than Energex’s opex in 2003-04, brought
it broadly back into line with opex levels for comparable distributors. In
addition, BRW allowed for a significant increase in corrective maintenance
expenditure to make up for previous under-spending by Energex,
particularly in the areas of service cable, sub-transmission line and pole top
inspections, as well as thermoscanning and vegetation management.

Energex’s operational expenditure forecast for the 2005 review, whilst much higher
than the previous spend, included a 1% annual non-compounding efficiency reduction
on the base forecast. This was accepted by the QCA in its final decision. No general
efficiency target was included in Ergon’s forecast and none was imposed by the QCA.

2.2 Aurora Energy 2003

In its 2003 draft decision for Aurora Energy, the Office of the Tasmanian Energy
Regulator (OTTER) proposed a 2% cumulative efficiency adjustment. Aurora argued
that:>

Any efficiency factors should apply to individual building block cost
components, and preferably individual cost items, where the

4 QCA, Final Determination - Regulation of Electricity Distribution, April 2005, p.141 - 145.
SAurora Energy, Submission to the Electricity Pricing Investigation - Response to Draft
Report, July 2003, p.11.
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appropriateness or otherwise of proposed targets can be assessed. At the
very least the factors should not apply to certain un-reducible costs
(vegetation management, LV cable replacement, electrical inspectors,
additional personnel recently approved by OTTER, RNPP-approved
expenditure, etc.) which already include significant efficiencies, are “locked
in” through contract, or are competitively tendered.

In its final decision, OTTER reduced the efficiency adjustment to 1% cumulative and
excluded certain expenditure categories. That is, in the final decision, the efficiency
factor was not applied to total operating expenses.®

Figure 1 suggests that the forecast efficiency improvements were not achieved.

Figure 9: Actual and forecast operating and maintenance expenditure (June 2006%)
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Actual and Forecast $40.7 $46.3 $48.0 $515 $55.1 $60.5 $62.0 $64.5 $66.1 $67.4
2003 Determination | $38.5 $47.4 $46.4 $43.8 $435

Figure 1 - Aurora operating expenditure 2002 to 2006 (source: reproduced from OTTER report?)

2.3 ActewAGL 2004

In its 2004 final decision for ActewAGL, the Independent Competition and Regulatory
Commission (ICRC) set an operating efficiency target of 1% p.a. cumulative over the
regulatory control period.®

6 OTTER, Investigation of Prices for Electricity Distribution Services and Retail Tariffs on
Mainland Tasmania - Final Report and Proposed Maximum Prices, September 2003, p.88.
7 OTTER, Investigation of Prices for Electricity Distribution Services and Retail Tariffs on
Mainland Tasmania - Overview to the Draft Report, July 2007, p.17.
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ActewAGL'’s actual operating expenditure largely matched the ICRC allowance during
the regulatory control period. However, in the subsequent period ActewAGL proposed
expenditures approximately 23% higher in real terms, so it is not clear that any
efficiencies were achieved.®

2.4 Transend 2004

The Australian Competition and Consumer Commission’s (ACCC’s) 2004 decision for
Transend included a 2% compounding annual operational expenditure efficiency
adjustment. On advice from its engineering consultant, GHD, the ACCC considered the
TSNP’s forecast of operational expenditure was not reasonable, requiring substitution
with the ACCC consultant’s own forecast which included a general 2% efficiency
adjustment. The ACCC noted that the approach was unusual:10

The ACCC has not applied an efficiency dividend in its previous decisions.
However, each revenue cap decision is unique. The circumstances of
Transend are very different to other TNSPs...

The efficiency dividend is applied to the base opex amount only and not to
additional tasks which have been allowed at full cost. GHD notes in its
report that some efficiencies could reduce such costs allowing for other
unidentified tasks.

In particular, the ACCC noted GHD’s view that:

Given the high level of renewal capex and substantial increases in opex over
historical levels, Transend should be able to achieve the 2 per cent efficiency
dividend on its base costs without much difficulty.

The forecast efficiency forecasts appear not to have been achieved. Indeed Figure 2
below shows that by the end of the regulatory control period, Transend’s actual
operating expenditure was some 45% above the ACCC'’s forecast.

8 ICRC, Final decision - Investigation into prices for electricity distribution services in the
ACT, March 2004, p83 to p.85.

9 Wilson Cook, Review of Proposed Expenditure of ACT & NSW Electricity DNSPs Volume 5
- ActewAGL Distribution - Final, October 2008, p.30.

10ACCC, Final Decision - Tasmanian Transmission Network Revenue Cap 2004-2008/09,
December 2003, p.61.
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Figure 2 - Transend Opex 2004 to 2009 (source: reproduced from WorleyParsons’ report11)

For its 2009 review, the AER engaged WorleyParsons as its engineering consultant.
Worley Parsons considered that Transend’s proposed operating expenditure over the
regulatory control period was efficient.12

WorleyParsons has studied the ACCC Decision on the level of Opex
expenditure in the Current Regulatory Control Period, and does not
understand the basis for that Decision.

A detailed dissection of Transend’s Opex data (to level 4 dissection) was
presented. At this level of detail, WorleyParsons has investigated the cost
trends and associated cost drivers in the Current Regulatory Control Period.

WorleyParsons concluded that the reasons given by Transend for the cost
trends are reasonable and indicative of a well run organization, complying
with its statutory obligations in a prudent and efficient manner.

2.5 TransGrid 2004

Also in 2004, the ACCC’s decision for TransGrid included a 2% compounding annual
operational expenditure efficiency adjustment to “represent expected productivity

11 WorleyParsons, Review of the Transend Transmission Network Revenue Proposal,
October 2008, p.16.
12 ibid, p12
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improvements and to “[take] account of general productivity improvements in labour
and in the services procured by TransGrid”.13 The adjustment was consistent with a
recommendation of the ACCC’s engineering consultant, GHD, which deemed TransGrid’s
methodology for estimating future operational expenditure to be flawed. In particular,
GHD considered that TransGrid had identified potential cost reductions but had not
included those reductions in its expenditure forecast.14

In its subsequent review, the AER formed the view that the forecast efficiencies had
been achieved.1>

2.6 Horizon Power 2011

In its 2011 decision for Horizon Power, the ERA included a 1% p.a. compounding
efficiency target (per connection) for controllable operating expenditure in its 2011
decision for Horizon Power.1¢

Only a proportion of Horizon Power’s operating cost are controllable in the
short-term (35.5 per cent) so any efficiency gains should focus on Horizon
Power’s controllable operating costs. The problem with applying an
efficiency target to controllable operating costs is the possibility that the
proposed reductions to controllable operating costs from the efficiency
target are offset by increases in costs resulting from increased demand for
electricity. Increased demand can result from:

* the number of customer connections increasing, as more customers
connect to a network;

* increases in electricity consumption per connection; or
* both of the above.

An alternative to presenting controllable operating cost data in total is to
show unit operating costs per kWh or per connection. This removes the
effect of growth in energy demanded or numbers of connections on
operating costs which aids understanding of the real trends in costs over
time.

BACCC, Draft Decision - NSW and ACT Transmission Network Revenue Caps - TransGrid
2004/05-2008/09, April 2004, p31 and ACCC, Final Decision - NSW and ACT Transmission
Network Revenue Caps - TransGrid 2004,/05-2008/09, April 2005, p.50.

14GHD, TransGrid Regulatory Review - Capital Expenditure and Asset Base, Operational
Expenditure and Service Standards, April 2004, p.67.

15 AER, Draft Decision - TransGrid transmission determination 2009-10 to 2013-14,
October 2008, p.109-110.

16 ERA, Inquiry into the Funding Arrangements of Horizon Power - Final Report, March
2011, pp.51-57
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The decision for Horizon Power (an integrated electricity, network and retail business)
is not directly comparable with the other decisions, which are for only the network part
of the supply chain. However, I note that in the Horizon Power decision, the ERA:

o differentiated between costs that were controllable in the short term and those
that were not controllable; and

* did not separately adjust for economies of scale and general efficiencies (the
efficiency adjustment was applied to the per connection operating costs).

2.7 Summary of Regulatory Precedent

Australian energy regulators have used forward-looking efficiency adjustments for
operating expenditure infrequently in the past. I have identified only six instances
where a general efficiency adjustment has been made to a regulated electricity
network’s operating expenditure forecast since the year 2000. Given the large number
of regulatory decisions made over that time period, such an adjustment cannot be
considered normal or usual practice.

The typical regulatory approach is to adjust entity forecasts for particular categories of
expenditure where there is some engineering or economic basis for such an adjustment.

To the best of my knowledge, a cumulative efficiency factor of 2% applied to total
operating costs is the highest imposed in Australia since the year 2001.

Excluding the ERA’s decision for Horizon Power, all of the precedents identified have
occurred in the period to 2004 when Australian regulated network businesses were less
mature and therefore efficiency improvements were more likely to be achieved.

Of the six cases that I have identified where a general efficiency adjustment has been
imposed, there is only one case where the forecast improvements were clearly achieved
(TransGrid). In other cases the operating forecasts were either over-spent (Aurora
Energy, Transend, Ergon Energy) or the under-spend was followed by significant
expenditure increases (Energex, ActewAGL). In no case was a similar general efficiency
improvement imposed by the regulator in the subsequent regulatory control period.
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3 Comparing the ERA Efficiency Adjustment with “X-factors”

I note that the ERA included a reference to Alinta Energy (Australia) Pty Ltd’s
submission regarding an “operating efficiency mechanism”.1”

Alinta suggested that Western Power should be subject to some level of base
operating efficiency mechanism over the third access arrangement period,
similar to the CPI-X framework of the National Electricity Rules.

To the extent that the ERA has been influenced by this submission or that Western
Power’s customers are generally of the view the National Electricity Market approach to
setting prices includes an additional efficiency mechanism that is not present in the
Western Australia framework, this section explains that the “X-factors” observed in
National Electricity Market regulatory decisions should not be interpreted as efficiency
dividends.

In price control jurisdictions, the X-factor represents an average real price decrease. It is
no more than an expected real price path. Because most TNSPs and DNSPs transport
more energy per customer in each year, a regulator can set a positive X (i.e. real price
decrease) even if costs are escalating at CPI (i.e. there are no efficiencies being achieved).

Moreover, the initial price reset (called PO or X0 adjustment) and annual real price
change (X-factor) can be used to deliver a range of price paths. Regulators use the
combination of PO and X to recover the NPV of target revenues. That is, any efficiencies
are built into target revenues rather than arbitrarily being added by way of an additional
efficiency factor.

The X-factor is an output that is a function of (amongst other things) expected growth in
customers, growth in consumption per customer, changes in sales mix over the period,
any one-off price changes, the relationship between DNSP cost escalation and forecast
CPI, and productivity improvements.

For example, when in 2000 the Office of the Regulator-General (ORG) set an X-factor
(called the X1-factor in Victoria) for Victorian DNSPs of 1%, this did not constitute a
uniform 1% cumulative efficiency target for every business. It was merely the ORG’s
view of an appropriate price path:18

The Office has... set an X factor which is equal for each distributor for years
2002 to 2005. Setting the X factor the same for each of the last four years of
the regulatory period smooths the tariff revenue earned over these years, in
contrast to the revenue requirement, which moves more erratically.

17 ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western
Power Network, March 2012, p.79.

18 ORG, Electricity Distribution Price Determination 2001-2005, Volume 1 Statement of
Purpose and Reasons, September 2000, p.183.
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The Office has set the X1 factor equal to 1 per cent. This 1 per cent level has
been chosen to provide a relatively stable price path from 2002 to 2005,
and to ensure that revenue earned in year 5 is close to the forecast revenue
requirement in that year...

The X0 factors have been calculated by setting the net present value (NPV)
of the allowed tariff revenue over the period 2001-05 equal to the NPV of
the forecast revenue requirement, for each distributor.

To reiterate, any efficiency factors are built into the forecast revenue requirement, not
separately added. The ORG’s overall price change of 1% X-factor was simply a price path
and not comparable with the ERA’s proposed 2% efficiency adjustment for operating
activities.

Similarly, in revenue cap jurisdictions, the X-factor is generally set to smooth the target
revenue path. This was the approach taken by IPART in 1999:1°

The ‘CPI-X’ component does not represent the impact of inflation and
efficiency gains. The CPI-X factor is used to achieve the desired revenue path,
resulting in end-year revenues consistent with the building block/pricing
and financial/glide path outcomes. The building block components are
indexed and the efficiency gains are built into the operating and
maintenance expenditure.

A growing utility that was expected to make no efficiency improvements in addition to
the effect of economies of scale would require a negative X-factor under a revenue cap to
allow the firm’s revenue to increase to recover the additional costs of the additional
customers and consumption. That is, a hypothetical productivity-frozen utility under
revenue control would require a negative X-factor. As discussed above, the same
business under a price control regime would have a positive X-factor.

For the avoidance of doubt:
» the X-factor does not represent the level of expected efficiencies; and
e revenue cap X-factors are not comparable to price cap X-factors.

As discussed in section 2 above, general future efficiency adjustments (such as that
proposed by the ERA) are not usually applied by the AER (nor were they usually applied
by former state-based regulators) under the National Electricity Rules. The most
common approach under National Electricity Rules is to assume that current spending is
efficient (because the regime as a whole provides incentives for efficient expenditure)
and to make adjustments only to specific components of expenditure when a change in
forecast expenditure is justified by the specific circumstances.

19 TPART, Regulation of NSW Electricity Distribution Networks, Determination and Rules
Under the National Electricity Code, December 1999, p.13.
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4 Examination of ERA’s Method, Analysis and Logic

The first part of my terms of reference asks me to critically examine the method,
analysis and logic relied upon by the ERA in reaching its draft decision on the ability to
achieve real operating expenditure efficiencies of 2% p.a. compounding for five years
and provide an opinion on the ERA’s or its consultant’s method, analysis and logic.

4.1 GBA’s Analysis

Geoff Brown and Associates Ltd (GBA) was engaged by the ERA to undertake a technical
review of Western Power’s expenditure proposals for the AA3 period. With respect to
Western Power’s proposed operating expenditure, GBA concluded that Western Power
should be able to achieve 2% compounding efficiency improvements in operating and
maintenance expenditure. GBA based this conclusion on:

* high-level benchmarking of base year operating costs with aggregate
distribution and transmission expenditure in other states;

* GBA’sreview of Western Power’s expenditure governance procedures; and

» the fact that investments in Strategic Program of Works (SPOW) were
justified on the basis that they would deliver operating efficiencies and that
no such efficiencies were included in the operating expenditure forecast.2?

GBA’s opinion is, “It is difficult to assess the amount of efficiency gains that could
potentially be captured during AA3 but, from what we have seen, an annual efficiency
target of around 2% should be readily achievable.”

4.2 Opinion related to GBA’s Analysis

With respect to GBA’s analysis (as discussed in section 5 below), it is my opinion that the
benchmarking conducted by GBA can not be relied on to conclude that an operating
efficiency improvement is possible, nor does it say anything regarding the magnitude of
efficiency improvements that could be achieved by Western Power over a five-year
period.

Section 3 of GBA’s report provides some detail of its review of expenditure governance
procedures but does not indicate the magnitude of efficiencies that could be expected
from improved expenditure governance.

[ agree that the expected operational savings attributable to SPOW (and any other
capital projects that have the effect of improving operational expenditure efficiency)
should be included in the operating forecast. However, GBA has not provided an
analysis of the expected efficiencies attributable to SPOW.

20GBA, Technical Review of Western Power’s Proposed Access Arrangement for 2012-2017,
March 2012, p.139.
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Because no analysis was included in the GBA report to justify the magnitude of the
recommended efficiency targets, it is not possible to conclude that the method, analysis
and logic are reasonable. On the basis of the information included in the GBA report, |

do not consider GBA’s analysis a robust justification for concluding that Western Power
could achieve real operating expenditure efficiencies of 2% p.a. compounding for 5 years.

4.3 ERA’s Analysis

In its Draft Determination, the ERA considered that a 2% efficiency adjustment is
appropriate:2!

The Authority notes that the Western Australian Government’s 2011/12
Budget required all government trading enterprises, including Western
Power, to implement an efficiency dividend of 5 per cent each year from
2011/12 to 2014/15. It could be argued that the Authority should make a
similar efficiency assumption when determining forecast efficient operating
costs. However, the Authority considers that a 2 to 3 per cent annual
efficiency target for each year of the third access arrangement period,
combined with the adjustments detailed in this section, would result in an
appropriate balance between setting the efficient costs while providing
Western Power a strong incentive to strive for further efficiencies.

The reasons stated for anticipating future efficiency savings were that:

* the allowed 2.6% real increase in business support costs should provide
scope for efficiencies;

*  Western Power’s expenditure forecasts did not include any allowance for
future efficiency gains;

* GBA’s benchmarking of operating expenditure against levels in other states;

* GBA’s opinion that the SPOW and IT improvements should yield efficiencies;
and

* GBA’s opinion that 2% efficiencies should be achievable.

GBA recognised that it will take Western Power some time to achieve efficiencies (for
example from productivity improvements derived from better IT systems). GBA
recommended that 2% efficiencies be included from the second year of AA3. The effect
of GBA’s recommendation is that the operating expenses built into the revenue cap in
the final year of AA3 are approximately 7.8% lower than GBA’s proposed expenditure
before the efficiency adjustment.

21 ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western
Power Network, March 2012, p.80.
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However, ERA’s draft decision imposes the efficiency reduction from the first year of
AA3. The effect of the ERA’s draft determination is that the operating expenses built
into the revenue cap in the final year of AA3 are approximately 9.6% lower than ERA’s
forecast operating expenditure before the efficiency adjustment.

4.4 Opinion related to ERA’s Analysis

It is unusual, but not unprecedented, for an economic regulator to propose reductions in
expenditure greater that that recommended by its engineering consultant.

The ERA’s requirement to add economy-of-scale factors to the scale escalation
calculation effectively builds operating expenditure efficiency into Western Power’s
operating expenditure allowance before the additional 2% p.a. adjustment is applied.22
That is, the ERA’s proposed expenditure proposals include real efficiencies greater than
2% p.a. compounding because the general efficiency adjustment is made to the total
operating expenditure, which already includes growth related efficiencies.

The potential to impose efficiencies twice because efficiencies are inherently built into
the operating expenditure forecast mechanism was recently recognised by the AER:23

However, the AER notes Powerlink's opex and capex forecasts include some
forecast efficiency improvements. In particular, the AER notes the
economies of scale applied in the network growth escalation of Powerlink's
opex. The AER agrees with Powerlink that applying labour productivity
adjusted labour cost forecasts to these opex and capex forecast would
double count these efficiency improvements to some extent since economies
of scale will contribute to labour productivity.

[ agree with the ERA that some an efficiency improvement should be expected and, as
discussed above, that the expected operational savings attributable to SPOW (and any
other capital projects that have the effect of improving operational expenditure
efficiency) should be included in the operating forecast.

However, I do not consider ERA’s analysis a robust basis for concluding that Western
Power could achieve real operating expenditure efficiencies of 2% p.a. compounding for
5 years.

[ consider that a robust assessment of the magnitude of possible future efficiencies
should include an analysis to identify:

e components of costs that are likely to be efficient and components that are
candidates for efficiency improvements; and

22 ERA, Draft Decision on Proposed Revisions to the Access Arrangement for the Western
Power Network, March 2012, pp 66 - 67.

23 AER, Final Decision - Powerlink Transmission determination 2012-13 to 2016-17, April
2012,pp 57 - 58
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o the extent to which costs are controllable over the forecast period.

For example, regulated entities often contract operations and maintenance activities to
third party service providers. Contract rates for various activities are often set by
tender for the period of several years. In this case the expenditure is:

e prima facie efficient (having been subject to competitive tender and therefore
include market assessment of both current efficient costs and achievable
efficiencies over the contract period); and

e not controllable by the regulated business in the short term.

Western Power’s Works Delivery Strategy does not separate works allocation by capital
and operating expenditure. Assuming that capital and operating programmes are
delivered by the same mix of internal and external resources, then approximately 28%
of direct operating costs would be provided by internal labour.24

Table 1 shows the ERA’s draft determination operating expenditure decomposed into
categories, assuming that 28% of direct operating expenses are provided by internal
labour.2> The efficiency target is 9.6% of total costs.

2016/17
Direct O&M - Internal Labour 95.8
Direct Opex - Other 246.3
Indirect Opex - Business Support 73.6
Indirect Opex - Other 38.6
Total Opex before ERA Efficiency 454.3
ERA Efficiency Target -43.6
Total Opex after ERA Efficiency 410.7
Reduction in Total Opex (%) 9.6%

Table 1 - ERA’s 2016/17 Opex Allowance decomposed into Internal Labour, Business Support and other costs
(source ERA, PW analysis)

Table 2 shows that if the ERA’s prospective 2% efficiencies must be obtained from only
internal labour and business support, then by 2016/17, real expenditure in these
categories would need to be some 26% lower than the ERA’s amended forecast. This is
unrealistic in my opinion.

24 Western Power, Works Delivery Strategy July 2012 - June 2017, August 2011, p.65.
25 The “business support costs” category excludes rates, taxes and insurance, which I
have categorized as “other” and non-controllable for the purpose of this analysis.
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2016/17

Direct O&M - Internal Labour 95.8
Direct Opex - Other

Indirect Opex - Business Support 73.6
Indirect Opex - Other

Total Opex before ERA Efficiency 169.4
ERA Efficiency Target -43.6
Total Opex after ERA Efficiency 125.8
Reduction in Selected Categories (%) 26%

Table 2 - ERA’s 2016/17 Opex Allowance showing Internal Labour, Business Support only (source ERA, PW
analysis)

[ acknowledge that the above example is simplified. Western Power uses a variety of
contracting methods, ranging from alliances (with gain sharing mechanisms) to
standard contracts for particular projects, and some of these mechanisms may deliver
cost savings within the regulatory control period. However, the general point is that a
significant proportion of expenditure is already efficient. Moreover, the mechanisms
used to ensure that costs are reasonable (various forms of contracting to achieve price
discovery) necessarily limit the subsequent rate of reduction in costs (because rates are
to a greater or lesser extent “locked in” by those contracts).

By way of comparison with the ERA approach, in its 2006 determinations for Victorian
electricity distribution businesses the Essential Services Commission of Victoria (ESCV)
specifically considered expected future labour productivity improvements and the
proportion of operating expenditure to which these improvements could be applied.

The ESCV considered both Victorian and international estimates of electricity
distribution industry labour productivity and decisions from other Australian regulators.
The labour productivity estimates were approximately 1% p.a. and this was applied to
only a proportion of total operating and maintenance expenditure.?® The effect,
therefore, of the proposed efficiency improvements would be significantly less than 1%
p.a. of total operating and maintenance expenditure.

As discussed in Section 2.6 above, the ERA considered short-term controllable and non-
controllable costs in its 2011 decision for Horizon Power. The 1% p.a. compounding
efficiency target was only applied to 35.5% of Horizon Power’s costs.

As discussed in Section 2.7 above, to the best of my knowledge, a cumulative efficiency
factor of 2% p.a. applied to total operating costs is the highest imposed in Australia since
the year 2001.

[ can find no evidence that any analysis was carried out by GBA or the ERA to determine
that a 2% compounding efficiency improvement is achievable in the particular
circumstances of Western Power.

26 ESCV, Electricity Distribution Price Review 2006-10 - Price Determination as amended
in accordance with a decision of the Appeal Panel dated 17 February 2006

- Final Decision Volume 1 - Statement of Purpose and Reasons, October 2006, pp. 205 -
211
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5 Analysis of GBA Benchmarking

GBA and the ERA based their conclusions regarding the potential for future efficiencies
in part on operating cost benchmark analysis undertaken by GBA.

The second part of my terms of reference asks me to provide an opinion on the
appropriateness and reliability of the ERA’s technical consultant’s benchmarking to
determine an appropriate level of operating expenditure and ability to achieve real
operating expenditure efficiencies of 2% p.a. compounding for five years.

5.1 GBA'’s Benchmarking Approach

GBA’s benchmarking analysis is set out in 10.3.1.2 of its report.2?

Western Power is the only electricity network business in Australia to
operate an integrated transmission and distribution network. This means
there are no similar businesses in Australia with which Western Power can
be directly benchmarked or compared.

To overcome this, we have aggregated the transmission and distribution
businesses at a state level and compared Western Power with the
aggregated operations in each state. Data for the aggregation was taken
from reports published by the AER on its web site. This in itself was difficult
since the AER does not publish a consistent data set covering all businesses.
Hence the data used for the benchmarking was taken from different reports
and did not always relate to the same year. Where possible we used actual
rather than forecast data, although in two cases we relied on forecast data
from the AER’s most recent regulatory decisions.

GBA presented three benchmarks:
e operating expense per km of line;
* operating expense per customer; and
» operating expense per dollar of asset value.

5.2 Opinion related to GBA Benchmarking
5.2.1 General Assessment of GBA Benchmarking

GBA’s benchmarks are for a single year of expenditure. In many cases operating and
maintenance expenses change significantly over the period of a few years. For example,
during times of high growth, businesses sometimes transfer resources into customer
connection activity and network extensions and out of routine maintenance. Similarly,

27 GBA, Technical Review of Western Power’s Proposed Access Arrangement for 2012-2017,
March 2012, p.115.
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significant capital works programmes may divert resources away from routine
operational activities. One-off maintenance programmes (for example, safety related
equipment replacement) may also distort expenditures in any given year.

[ consider that it is necessary to examine several years of expenditure to assess the
“normal” level of expenditure before any conclusions can be drawn regarding the
efficient level of expenditure. An alternative approach would be to work with
comparator businesses to attempt to ensure that each business reported comparable,
“normal” levels of expenditure.

The GBA benchmarks are for outcomes rather than practices or processes. Each state
has different topographical characteristics, different climatic conditions, different load
density distributions, and different asset age distributions and asset condition.
Therefore there will be a different level of expenditure in each state even if all
businesses were operating efficiently. It is not valid to assume that Western Power’s
expenditure is inefficient because the expenditure (per customer, circuit km or as a
proportion of asset base) is higher than in other states.

If practices and processes are benchmarked, it is necessary to consider both programme
level and total cost outcomes together. A business that sets its systems up to be best at
one activity might necessarily be sub-optimal at something else. The best overall
businesses might be not be the best in their field at any particular activity, but might
make the best trade-offs between activities.

The AER has recently applied two dimensions of normalisation (e.g. opex per line length
as a function of load density) to attempt to partially capture differences in network
characteristics.?8

The AER recognises the limitations of benchmarking for assessing efficiency:2°

Benchmarking is a useful tool available to the AER to compare DNSPs.
However benchmarking techniques require operating conditions to be
accounted for so as to make firms more directly comparable. The
limitations of benchmarking are frequently discussed in economic texts and
were recently discussed in detail in the AER’s recent decisions for South
Australia and Queensland electricity distribution. In most benchmarking
models, where a firm appears less efficient than its peers, it will be unclear
whether this difference is due to real inefficiency, data noise or a failure of
the model to account for some firm-specific factor. In order to minimise this
problem high quality data is needed.

28 For a transmission example see AER, Draft Decision - Powerlink Transmission
determination 2012-13 to 2016-17, November 2011, p.106.
29 ER, Draft decision: Victorian electricity distribution network service providers:
Distribution determination 2011-15, Appendix I, pp. 78-79.
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Some of the general limitations of benchmarking and associated possible
sources of error are:

* that the results obtained from the benchmarking are sensitive to the
adopted method

* that individual efficiency estimates remain sensitive to the
assumptions regarding the adopted approach and model
specification

e errors in the assumptions of the technique used to normalise the
data

* errors in the selection of measured inputs and outputs (in particular,
failing to correctly include relevant inputs or outputs)

* errors in the measurement or aggregation of the inputs or outputs

* errors in the assumptions about the information that can be
obtained from relative productivity information and how that
information is best extracted.

The AER notes the following specific limitations may affect comparisons
based on the benchmarking undertaken for this reset:

* the lumpiness of the capex programs

» differing licensing requirements which exist between the NEM
jurisdictions

* differences in whether DNSPs buy or lease assets
» differences in balance dates

* variations in the characteristics of DNSPs... and the age, size and
maturity of their networks and the markets they serve

* capitalisation, cost allocation and other accounting policies, as well
as regulated service classifications, are assumed to be the same
across all DNSPs, and across regulatory control periods in the
sample

» the sample includes a cross section of rural, urban and CBD DNSPs.

For this review the AER has found limitations in the available data that may
preclude properly accounting for these factors, especially when making
comparisons of business performance between DNSPs in different
jurisdictions.
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5.2.2 Note on “Expenditure per Dollar of Asset Value” Benchmark

[ consider that the “expenditure per dollar of asset value” benchmark is potentially
misleading. As pointed out by GBA, the amount of efficient operating and maintenance
expenditure per dollar of asset value is a function of asset age.

Consider two assets with a current replacement cost of $1000. Asset A has 45% of its
economic life remaining and Asset B has 55% of its economic life remaining. The
efficient expenditure on Asset A is higher because it is older, say $40 p.a. The efficient
expenditure on Asset B is lower, say $35 p.a. Table 3 shows that the efficient
“expenditure per dollar of asset value” benchmark can be very different for two assets
(or asset bases) of different age.

Asset A Asset B

Replacement Costs 1000 1000
Remaining Life 45% 55%
RAB Value 450 550
Efficient O&M Expenditure 40 35
Opex per RAB Value 9% 6%

Table 3 - Efficient opex per RAB benchmark for assets of different age

Moreover the “expenditure per dollar of asset value” benchmark is also influenced by
valuation practices and capital contribution policy.

Consider two identical new assets both created for $1000. Asset C is funded by the
utility and the entire value is included in the RAB, and Asset D is 25% funded by capital
contributions. The efficient expenditure on both assets is identical, say $30 p.a. Table 4
shows that the efficient “expenditure per dollar of asset value” benchmark can be very
different for two assets (or asset bases) funded differently.

Asset C Asset D

Replacement Costs 1000 1000
Capital Contribution Funding 0% 25%
RAB Value 1000 750
Efficient O&M Expenditure 30 30
Opex per Asset Value 3% 4%

Table 4 - Efficient opex per RAB benchmark for assets of with different funding

5.2.3 Conclusion regarding GBA’s Benchmarking

Appropriate benchmarking could be useful in focussing management on areas for
improved performance and, potentially, indicating the magnitude of efficiency gains
possible. Benchmarking is used by the AER and other regulators to inform decision
making.
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However, in my opinion, because:

*  Western Power’s integrated network businesses with different definitions of

transmission and distribution activities from other states makes Western Power,
difficult to compare to peers;

* GBA uses only one year of data; and

* the GBA analysis does not normalise for load density or other potential
differences between networks;

GBA’s analysis cannot, by itself, demonstrate that Western Power is inefficient nor
provide guidance regarding the magnitude of potential efficiency gains.
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6 Consistency with the Requirements of the Code

The third part of my terms of reference asks me to provide an opinion on whether a 2%
annual compounding efficiency target is consistent with the requirements of Code.

6.1 Requirements of the Code

Provisions of the Code relevant to establishing the operations building block, include the
Code objective, section 6.4, section 6.40 and the definitions of “efficiently minimising
costs” and “good electricity industry practice”.

The Code objective is set out in section 2:
Code objective

2.1 The objective of this Code (“Code objective”) is to promote the
economically efficient:

(a) investment in; and
(b) operation of and use of,

networks and services of networks in Western Australia in order to
promote competition in markets upstream and downstream of the
networks.

2.2 The Minister, the Authority and the arbitrator must have regard to
the Code objective when performing a function under this Code
whether or not the provision refers expressly to the Code objective.

The access arrangement must provide the service provider with an opportunity to earn
revenue equal to the forward-looking efficient costs of providing covered services.

6.4 The price control in an access arrangement must have the objectives

of:

(a) giving the service provider an opportunity to earn revenue
(“target revenue”) for the access arrangement period from the
provision of covered services as follows:

(i) an amount that meets the forward-looking and efficient
costs of providing covered services, including a return on
investment commensurate with the commercial risks
involved;

plus:

(ii) for access arrangements other than the first access
arrangement, an amount in excess of the revenue referred
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to in section 6.4(a)(i), to the extent necessary to reward
the service provider for efficiency gains and innovation
beyond the efficiency and innovation benchmarks in a
previous access arrangement;

plus:

(iiA) an amount (if any) determined under sections 6.5A to 6.5E;
plus:

(iii) an amount (if any) determined under section 6.6;

plus:

(iv) an amount (if any) determined under section 6.9;

plus:

(v) an amount (if any) determined under an investment
adjustment mechanism (see sections 6.13 to 6.18);

plus:

(vi) an amount (if any) determined under a service standards
adjustment mechanism (see sections 6.29 to 6.32);

plus —
(vii) an amount (if any) determined under section 6.37A;
and

(b) enabling a user to predict the likely annual changes in target
revenue during the access arrangement period; and

(c) avoiding price shocks (that is, sudden material tariff
adjustments between succeeding years).

The non-capital component of total costs must include only certain costs:

6.40 Subject to section 6.41, the non-capital costs component of approved
total costs for a covered network must include only those non-capital
costs which would be incurred by a service provider efficiently
minimising costs.

“Efficiently minimising costs” is defined in section 1.3:

“efficiently minimising costs”, in relation to a service provider, means the
service provider incurring no more costs than would be incurred by a
prudent service provider, acting efficiently, in accordance with good
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electricity industry practice, seeking to achieve the lowest sustainable cost
of delivering covered services and without reducing service standards below
the service standard benchmarks set for each covered service in the access
arrangement or contract for services.

“Good electricity industry practice” is also defined in section 1.3:

“good electricity industry practice” means the exercise of that degree of skill,
diligence, prudence and foresight that a skilled and experienced person
would reasonably and ordinarily exercise under comparable conditions and
circumstances consistent with applicable written laws and statutory
instruments and applicable recognised codes, standards and guidelines.

6.2 Opinion regarding Consistency with the Requirements of the Code

As discussed above, section 6.4 of the Code requires that an access arrangement
establishes a target revenue that includes, inter alia, the forward-looking efficient costs
of providing covered services.

Section 6.40 of the Code provides specific guidance related to operating expenses (non-
capital costs): the non-capital costs component of target revenue must include only
those non-capital costs that would be incurred by a service provider efficiently
minimising costs.

“Efficiently minimising costs” is satisfied when the service provider incurs no more costs
than would be incurred by a prudent service provider, acting efficiently, in accordance
with good electricity industry practice, seeking to achieve the lowest sustainable cost of
delivering covered services.

“Good electricity industry practice” means the exercise of that degree of skill, diligence,
prudence and foresight that a skilled and experienced person would reasonably and
ordinarily exercise under comparable conditions and circumstances.

The Code does not require the target revenue to be set at the costs of a service provider
at best industry practice or at the efficient frontier.

The question of Code compliance therefore can be restated as follows:

“Would a prudent service provider, applying good industry practice in
circumstances and conditions comparable to those currently prevailing in
Western Australia be expected to achieve real operating efficiencies of 2%
p.a. compounding for five years?”

or

“Would a prudent service provider, applying good industry practice in
circumstances and conditions comparable to those currently prevailing in
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Western Australia be expected to achieve a real reduction in operating
expenses of 9.6% in five years’ time?”

This question requires technical analysis of the particular circumstances of Western
Power. [ am not able to comment on the particular circumstances of the Western Power.
However, | note that:

1. To the best of my knowledge, a cumulative efficiency factor of 2% applied to total
operating costs is the highest imposed in Australia since the year 2001.

2. Inthe period from 2000 to 2004, when some regulators did imposed efficiency
improvements of up to 2% p.a., those efficiencies were generally not achieved.

3. Western Power’s Works Delivery Strategy competitively procures a significant
proportion of operating expenses. These costs are likely to be efficient and not
able to be reduced in the short term. The corollary of this observation is that
Western Power would need to achieve efficiency gains in other components of
operating cost that are significantly greater than 2% p.a. to meet the ERA’s
proposed efficiency targets.

4. The ERA’s requirement to add economy-of-scale factors to the scale escalation
calculation effectively builds operating expenditure efficiency into Western
Power’s expenditure forecasts before the additional 2% p.a. adjustment is
applied.

Based on the above observations (but without investigation into the particular
circumstances of Western Power), I consider that a 9.6% real reduction in total
operating costs over a 5-year regulatory control period is unlikely to be achievable.

The ERA has not demonstrated that its recommended efficiency adjustments are
achievable by a service provider applying good industry practice in circumstances and
conditions comparable to those currently prevailing in Western Australia. That is, the
ERA has not demonstrated that its proposed efficiency adjustment is consistent with the
Code requirements.

¢Wedgewood White Ltd Page 26 of 46



7 Declaration

[ have made all inquiries that [ believe are desirable and appropriate to answer the
questions put to me. No matters of significance that I regard as relevant have to my
knowledge been withheld.

Paul Webber
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Appendix 1 - Wegdewood White Ltd Profile and CVs for Paul
Webber and Paul White
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Wedgewood White Ltd

Company Profile

Wedgewood White Ltd (WWL) provides strategic advice and investment decision support to energy and
infrastructure businesses, governments, investors and lending agencies. Our advice covers the fields of:

G

economic regulation of infrastructure (including developing access arrangements, rate cases,
expenditure proposals and other regulatory submissions and design of regulatory mechanisms);

energy, water and gas pricing design and analysis (network access and retail pricing);

financial and economic analysis of infrastructure projects and investment decisions, including
preparation of business cases;

decision support analysis recognising uncertainty (including decision tree, real options analysis
and Monte Carlo simulations); and

reform, restructuring, introduction of retail competition and third-party access to significant
infrastructure.

Our clients include:

Aurora Energy (Australia);

Asian Development Bank (ADB, a Philippines-based multilateral lending agency);
Counties Power (New Zealand);

Department for International Development (DFID, United Kingdom);
Engconsult Ltd (Canada);

Gladstone Area Water Board (GAWB, Australia);

Horizon Power (Australia);

Hunter Water (Australia);

Integral Energy (Australia);

Integration Umwelt & Energie GmbH (Germany);

McConnell International Property (New Zealand);

Manson Venture Capital (New Zealand);

Mighty River Power (New Zealand);

Queensland Water Commission (Australia);

Technoconsult International Limited (Bangladesh); and

QWedgewood White Ltd Page 29 of 46



G

Western Power (Australia).

As sub-contractors to other leading strategy and engineering consultants, WWL has advised:

G

>

>

>

>

>

>

>

>

G

Central Lakes Trust (New Zealand);

CitiPower and Powercor (Australia);

Essential Services Commission of Victoria (Australia);

Independent Pricing and Regulatory Tribunal (IPART) of New South Wales (Australia);
Melbourne water retailers (Australia);

NamPower (Namibia);

Sydney Water (Australia);

Tasmanian water corporations (Australia);

Vector (New Zealand); and

Victorian Government’'s Department of Treasury and Finance (Australia).

WWL'’s directors are Paul White and Paul Webber. Together they have more 40 years’ experience in the
water, electricity, gas, petroleum and airline industries and have worked in 20 countries. Paul White and
Paul Webber are both qualified in engineering and commercial disciplines. This makes WWL well placed
to assist in financial and economic analysis of complex technical projects.

¢Wedgewood White Ltd Page 30 of 46



Paul Webber

Paul has advised governments, businesses and regulators in Victoria, New South Wales, South
Australia, Western Australia, Tasmania, Queensland, New Zealand and India. Paul’s experience
includes:

¢ financial and economic analysis;

¢ pricing and economic regulation of network industries;

¢ utility restructuring, market reform and privatisation;

¢ operation of wholesale energy markets, pools and access mechanisms; and

¢ retail deregulation strategy, customer valuation and retail profitability assessment.
Career Summary

Paul Webber is director of WWL. For the past fifteen years, Paul has undertaken a wide variety
of infrastructure industry projects for private sector and government clients in Australasia.
Prior to establishing WWL, Paul was sub-contracted by Troughton Swier & Associates as project
manager assigned to the privatisation of Multinet/Ikon, one of the Victorian bundled gas
distribution and retailing businesses.

Between 1995 and 1999, Paul was employed by Ernst & Young New Zealand in its Energy and
Strategy Consulting Groups. In 1997, Paul was seconded to Ernst & Young Consulting’s
Melbourne practice to work on aspects of the Victorian gas industry reform and privatisation.

Between 1992 and 1995, Paul was employed as an analyst in the commercial division of Power
New Zealand (then New Zealand'’s second largest electricity distribution and retail business)
where he was responsible for design of distribution tariffs. Other projects included design and
management of demand-side management programmes, development of a network investment
policy and model, and assisting in the production of a formal Asset Management Plan.

Financial and Economic Analysis

Paul provides ongoing advice to the Gladstone Area Water Board (GAWB) on economic
regulation and pricing matters, including impact of network asset purchase and divestment
proposals. Paul was also responsible for financial evaluation of options for augmenting GAWB's
water supply. Paul then assisted the Queensland Treasury Corporation to develop the business
case for GAWB's preferred augmentation.

Paul Webber and Paul White developed a real options analysis of GAWB’s demand augmentation
and drought response strategy.

WWL recently advised Hunter Water regarding its evaluation of options to respond to drought.
Options included restrictions, demand side management, building pipelines to neighbouring
utilities, expanded use of bore fields and freighting water in ships. A Monte Carlo simulation
was recommended to assess the cost and level of service achieved for each portfolio of drought
response activities, considering uncertainty in future hydrological conditions.

QWedgewood White Ltd Page 31 of 46



For Sydney Water, Paul designed a financial analysis framework for assessing the revenue risk
associated with several pricing structures and regulatory mechanisms. Monte Carlo analysis of
demand uncertainty demonstrated that each arrangement delivered different incentives for
demand management and different gross margin distributions.

Paul advised a New Zealand property development company on electricity and gas
infrastructure ownership/divestment strategy. The analysis considered benefits, risks and
regulatory implications of ownership and control of utilities. ‘Synthetic’ ownership and
divestment values were quantified. Options for bundling gas and electricity infrastructure with
telecommunications, water, wastewater and security infrastructure ownership and operation
were developed.

At Ernst & Young, Paul was project manager of a valuation of Taranaki Combined Cycle power
station for debt holders. The project included valuation of hedge portfolio, including analysis of
counter-party risk associated with separation of electricity retail and distribution companies in
New Zealand.

Paul project managed production of an Independent Appraisal Report (under New Zealand
Stock Exchange rules) of a major transaction involving securitisation of cash flows from a gas
supply agreement between Natural Gas Corporation, Fletcher Energy and the New Zealand
Government. The project involved co-ordination of financial, legal and technical investigations
into aspects of New Zealand gas supply contracts and United States debt security markets.

Industry Reform

As part of a consortium with Farrier Swier Consulting and Intelligent Energy Systems,
Wedgewood White Ltd assisted in preparation of a feasibility study for a large user water
market for urban Melbourne. The study was required to identify the incentives for conserving
water and reducing waste from a large user water market, scope out a market proposal
consistent with the state-wide water resources framework, and quantify the benefits and costs
of such a market mechanism based on a triple bottom line assessment. Paul’s role included
conceptual development of tariff arrangements to mimic wholesale water market outcomes as a
possible transition to a full bi-lateral market.

As a subcontractor to Farrier Swier Consulting, Paul worked on the Independent Pricing and
Regulatory Tribunal (IPART) of New South Wales’ review of Pricing and Industry Structure for
Water and Wastewater Services in the greater Sydney Region. Paul’s work focused on options
for pricing third party access to network services (to facilitate efficient private investment in the
water supply for Sydney), including surveying international water access charging experience,
modelling access charges under various methodologies, and developing pricing principles.

Paul was involved in the structural reform of the Victorian gas industry. His primary
responsibilities concerned network pricing and access arrangements for Victorian gas market
including:

¢ project manager of distribution pricing design for all three gas distribution businesses;

¢ assisting in development of transmission pricing regime; and
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¢ assisting in development of regulatory instruments including agency agreement
(payment arrangements and formulae) and related contracts, Victorian Gas Industry
Tariff Order, and access arrangement and supplementary information documents.

Paul was a member of several gas industry working groups set up by Victorian Department of
Treasury and Finance to facilitate the gas industry reform:

¢ Gas Market Rules Review Group;
¢ Economic and Regulatory Working Group; and
¢ Capital Structure and Tariffs Working Group.

Paul subsequently acted as project manager for Troughton Swier & Associates, assigned to the
$A1.98b privatisation of Multinet/Ikon, one of the Victorian bundled gas distribution and
retailing businesses.

Design of Pricing and Access Arrangements for Infrastructure Industries

As discussed above, Paul led the team of analysts responsible for designing tariffs for regulated
gas distribution businesses in Victoria. Paul has also designed electricity, gas or water
pricing/access arrangements for:

¢ Aurora Energy;
¢ GAWB;
¢ Integral Energy;
¢ Horizon Power;
¢ Mighty River Power;
¢ Sydney Water; and
¢ Western Power.
Other pricing-related engagements for Western Power include:

¢ review of the transmission system capital contributions regime and application of
Western Australia’s regulatory test for roll-in of new investment;

¢ preparation of discussion papers for Western Power’s triennial regulatory review
including comparisons of various incentive regulation regimes and asset valuation
methodologies;

¢ strategic review of options for facilitating renewable energy generator access to Western
Power’s electricity distribution network; and

¢ distribution and transmission regulation design for Western Power.
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Paul was engaged by Marsden Jacobs Associates to undertake a peer review of the approach,
analysis and presentation of results used in their Identifying Wastewater Costs report for WSAA,
on best practice pricing for wastewater services.

Paul has recently undertaken a peer review of Mt Isa Water Board’s pricing model.

As a subcontractor to Farrier Swier Consulting, Paul provided advice to the Tasmanian water
corporations related to the pricing and regulatory modelling requirements of the businesses.

Before establishing Wedgwood White Ltd, Paul was a senior manager with Ernst & Young.
Infrastructure pricing/access engagements were undertaken for the following clients:

¢ Allgas Energy (Australia);

¢ Queensland electricity distribution businesses (Australia);
¢ United Energy (Australia);

¢ United Networks (New Zealand); and

¢ Transpower (New Zealand).
Economic Regulation of Infrastructure Industries

Paul was engaged by the Queensland Water Commission to provide economic advice relating to
the transition of the South East Queensland water industry to independent economic regulation.

Paul has advised Aurora Energy and Integral Energy during regulatory reviews. Paul’s role
included strategic advice, analysis and drafting parts of the utilities’ submissions.

In 2009 and 2010 Paul reviewed Western Power’s access arrangement development process. In
conjunction with NERA, Paul reviewed the New Facilities Investment Test arrangements in the
Western Australia electricity code. This test governs regulator’s ability to add capital to Western
Power’s regulated asset base.

From late 2003 to early 2004 Paul provided strategic input to Sydney Water’s decisions on price
structure and wholesale step pricing related to IPART’s price structure investigation and
planning for the 2005 price review. Paul’s role included:

¢ designing tools to quantify financial risks and incentives associated with various pricing
and regulatory structures; and

¢ reviewing regulatory submissions and providing detailed drafting assistance for pricing
and regulatory sections.

In 2004 and 2005, Paul worked with the GAWB’s CEO and senior staff to develop policy
positions on appropriate design of a water regulatory regime for the Queensland bulk water
supply utility. Component projects included:

¢ analysis of the problems associated with applying generic network regulatory regimes
developed for other industries (predominately electricity and gas) to the water industry
without appropriate modifications; and
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¢ development of a water contract trading regime appropriate for the specific
requirements of the Boyne River catchment.

Paul was the principal author of GAWB’s 2005 submissions to the Queensland Competition
Authority on form of economic regulation, pricing, contracts trading, treatment of capital
contributions, regulatory treatment of extraordinary circumstances (supply emergencies) and
efficiency carryover mechanisms. He was also engaged to provide a financial review of options
for augmenting water supply in the region and to develop a financial evaluation framework for
consistent treatment of supply-side and demand-side projects.

Paul also provided advice to GAWB in relation to its 2010 price review.

Paul was the principal author of Mighty River Power’s submission to a Ministerial Inquiry into
the Electricity Industry and Commerce Select Committee inquiry. Issues discussed included
structural reform, generator market power, retail competition and network regulation.

At Ernst & Young, Paul worked with the New Zealand Ministry of Commerce’s team on several
engagements analysing effectiveness of the gas and electricity disclosure regulations.

Paul has acted as an advocate for clients’ preferred policy positions to the Western Australian
Office of Energy, Queensland Competition Authority, the Tasmanian Department of Treasury and
Finance and the Tasmanian Energy Regulator.

Development / Review of Market Mechanisms

Paul advised an Australian generator on strategy for entering the National Electricity Market,
including establishment of a trading function, risk assessment and trading philosophy,
implications for generation scheduling, operations and maintenance.

As project manager for a major gas demand-side management initiative, Paul worked with
wholesale gas market participants to determine the best method of offering demand-side ‘bids’
into the Victorian gas market.

Paul was engaged in a litigation support role for the Victorian government’s defence of BHP’s
challenge to the authorisation of the wholesale gas market. Paul’s role included preparing
papers comparing the efficiency merits of a wholesale markets and contract carriage markets.

For a major New Zealand gas industry participant, Paul analysed retail competition issues
arising from New Zealand’s gas transmission pricing regime. In particular transmission
company pricing practices that advantaged its associated retailer were identified and quantified.

As a senior manager with Ernst & Young, Paul reviewed pricing policy for the HVDC link
connecting the North and South Islands of New Zealand. The analysis included modelling the
economic benefits of the link to electricity market participants and recommending a pricing
system that was consistent with the operation of the energy market. Consideration was given to
rationing of access, allocation of loss and constraint rental, financial hedges and physical
capacity rights.

Paul also reviewed the provision of ancillary services (instantaneous reserve, voltage support,
black start, etc.) for the New Zealand electricity system in a deregulated environment. The
review considered both procurement and charging mechanisms. Proposed charging
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mechanisms were evaluated against regulatory and economic criteria and reviewed for
consistency with the wholesale electricity market operation.

Utility Retailing Strategy and Retail Pricing

In several engagements between 2005 and 2007 Paul advised Integral Energy on:

¢ changes to the methodology for calculating competitive retail offers to mass-market
customers;

¢ default tariff strategy; and
¢ assessment of retail profitability in Queensland.

Paul was engaged as adviser to Mighty River Power, a state-owned New Zealand electricity
generator/retailer. Projects included:

¢ retail and brand strategy development;
¢ retail profitability analysis and customer valuation;

¢ retail pricing advice, including customer retention strategies, analysis of sustainable
retailing margins in a contestable market;

¢ investigation of metering business strategic options including merger and divestment
valuation; and

¢ analysis of efficient operating costs for retailing, value of retail business mergers, and
utility retailing economies of scale.

Paul was engaged by Bay of Plenty Electricity to analyse that company’s vulnerability to new
entrant retail competition and recommend changes to retail pricing structures. For Fresh Start
Energy Paul undertook a review of acquisition strategy, brand strategy and retail pricing.

Paul has also provided retail pricing and contestable market readiness advice to Aurora Energy
and Western Power.

Qualifications

Paul Webber holds a first class honours bachelor’s degree in Electrical and Electronic
Engineering and a Graduate Diploma in Business, both from the University of Auckland. He has
also completed postgraduate papers in finance and undergraduate papers in English and
philosophy from Massey University.
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Paul White

Paul White has undertaken strategic, financial, economic and technical analysis projects and

roles throughout Australasia and Asia, primarily in the utilities sector. He has worked with local
companies, governments, development agencies, and as a staff consultant to the World Bank and
Asian Development Bank. Paul’s experience includes:

G

G

G

G

financial and economic analysis of government development initiatives and private

sector business opportunities;

international experience in business valuation, regulated asset base valuation,

investment prioritisation and project evaluation;

strategic planning and corporate finance experience in large organisations; and

development of businesses cases and other decision-support analyses.

Career Summary

Paul White is director of WWL. For the past twelve years, Paul has undertaken a wide variety of
infrastructure industry projects for private sector and government clients in Australasia, Asia
and Africa.

Country experience includes:

G

G

G

G

G

G

G

Afghanistan
Australia
Bangladesh
Cambodia
Canada
China

India

G

G

G

G

G

G

G

Micronesia
Mongolia
Mozambique
Myanmar
Namibia
Nepal

New Zealand

G

G

G

G

G

G

Pakistan

Sri Lanka

Thailand

Viet Nam

Prior to establishing WWL, Paul was a senior financial analyst at Air New Zealand and Challenge

Petroleum. Significant projects for Challenge Petroleum included:

G

G

preparation of a medium-term pricing analysis and strategy for the Challenge Petroleum
retail and wholesale petroleum network (incorporating macroeconomic analysis,
financial modelling and analysis of competitors’ likely retaliatory actions); and

detailed financial analysis and preparation of an expansion plan for the Challenge
Petroleum retail and wholesale network.
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Between December 1995 and November 1996, Paul White was resident advisor to Cambodian
Government on electricity generation, transmission and distribution planning. During this
engagement, Paul was the acting Deputy Director of Planning at Electricité du Cambodge.

Between 1991 and 1995, Paul was employed as a power systems engineer/analyst by Worley
International, responsible for power systems analysis and planning studies, including detailed
modelling, load forecasting and the economic analysis of projects.

Financial, Economic and Strategic Analysis

Recent and ongoing projects include:

¢ As asubcontractor to Strategic International Advisors Ltd, WWL analysed options to
manage a short-term generation supply shortage in Namibia. Options considered
included building conventional and renewable generation, leased emergency generation,
demand side management and importing energy from neighbouring countries. WWL
developed a model to allow NamPower to select the least cost (capital and operating
costs) portfolio over 20 years. The model simulated dispatch by season, considering
seasonal changes to hydrological conditions and demand characteristics throughout the
year.

¢ Preparation of a power generation expansion plan for the Pohnpei Utilities Corporation
(PUC) (Micronesia) and provision of advice on the future revenue requirements of the
utility. Also prepared an independent review of electricity tariffs.A review of the
technical assistance program of the UK’s Department for International Development
(DFID) to the power sector in Madhya Pradesh, India. Interviewed all key sector
stakeholders and consultants, and undertook an analysis of Technical Assistance (TA)
successes and failures. Prepared a set of recommendations for the next phase of DFID
support and communicated these recommendations through a state-level workshop,
chaired by the Energy Secretary.

¢ Leading a team of international and domestic consultants undertaking due diligence in
relation to a proposed loan from the Asian Development Bank to the Government of
Nepal for the Government of Nepal’s proposed equity investment in the 750MW West
Seti hydropower project. Assessed the economic value of the project to Nepal, and the
financial value of the project to the Government of Nepal and the project company.
Assisted in the estimation of the macroeconomic impact of the project on Nepal.
Confirmed the position of the West Seti project on India’s least cost expansion path (90%
of the project’s output will be exported to India).

¢ Economic analysis of a series of gas transmission and distribution and gas field
development projects proposed for funding under an Asian Development Bank loan to
the Government of Bangladesh.

¢ Preparation of discounted cash flow based valuation of a NZ hydropower generation
company on behalf of the company’s owner (as subcontractor to Wilson Cook).

¢ Financial and economic analysis of a series of proposed large hydropower projects in the
Indian state of Himachal Pradesh in relation to a proposed loan from the Asian
Development Bank to the Government of India for hydropower development.
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G

G

G

G

G

G

G

G

G

G

Financial and economic analysis of a series of power transmission projects in the
Indian’s northern and north-eastern regions in relation to a proposed loan from the
Asian Development Bank to the Government of India for national grid augmentation.

Leading a team of international and domestic consultants undertaking project feasibility
and due diligence in relation to a proposed sector loan for power sector development in
the Indian state of Bihar. Duties include cost estimation, demand forecasting, least cost
analysis, technical appraisals, economic analysis, power planning assessments, and
financial analysis of projects.

Preparation of a rural electrification master plan for Mozambique. Duties included cost
estimation and financial and economic analyses of a selection of low cost rural
electrification schemes and for the overall master plan.

Leading a team of international and domestic consultants undertaking project feasibility
and due diligence in relation to a proposed multi-tranche finance facility to the
Government of India for electricity transmission and distribution system development in
the state of Madhya Pradesh. Undertook detailed project economic analysis, power
planning assessments, and technical analysis of projects. Also provided support for
financial analysis work.

Project financial and economic analysis in relation to the Asian Development Bank’s
proposed loan to Pakistan for renewable energy development, including developing an
economic model that can be used by the loan implementing agencies for follow-on loans
and training the implementing agencies on how to use the model, developing a handbook
of the procedures and methodologies for subproject economic analysis, reviewing the
current regulations on independent power producers (IPPs), and assisting in developing
a sample PPA for use by the subprojects.

Development of financial valuation models for Mighty River Power’s investigation of
geothermal, gas and coal-fired generation investments.

Technical adviser to a major New Zealand electricity distribution company in relation to
its three-yearly asset valuation for financial reporting purposes (as subcontractor to
Wilson Cook).

Financial and economic analysis of a series of proposed electricity transmission and
distribution rehabilitation projects as part of the ADB’s country strategy for Afghanistan,
preparation of a financing plan for the project, formulation of opening and projected
financial statements for the state-owned power utility, and financial management
capability assessment of the newly formed Ministry of Energy and Water.

Financial and economic analysis, from both Tajik and Afghani perspectives, of a
proposed transmission line from Tajikistan to Afghanistan to be funded by the ADB as a
regional project.

Financial and economic analysis for the Project Preparation Document for transmission
and substation sub-projects on the Indonesian islands of Kalimantan and Java under the
Power Transmission Improvement (PTI) project (ADB).

Advice to a New Zealand electricity lines company concerning financial, technical and
regulatory considerations for its proposed venture into electricity generation.
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¢ Investigation of options for investment in European wind energy sector including
financial models and managing relationships with financial institutions, equity providers,
inter-jurisdictional tax and legal advisers.

¢ General business case development for Mighty River Power, including analysis of MRP’s
prepayment metering product and meter reading business strategy.

¢ Development of strategy for entry into Australian renewable energy sector (through
secondment to Vortec Energy).

¢ Project manager of an infrastructure strategy development engagement for McConnell
International Property, including hold or divest decision support.

¢ Strategic review of options for facilitating renewable energy generator access to Western
Power’s electricity distribution network.

¢ Pre- due diligence target and market analysis on behalf of potential offshore investor in
New Zealand electricity metering business.

¢ Valuation of the electricity distribution network of Dhaka Electric Supply Company
(Bangladesh) using the ODRC methodology as input into tariff setting process.

Retailing and Pricing Strategy

Paul was the lead consultant in developing GAWB’s 2010 pricing model. Paul also was involved
in WWL'’s peer review of Mt Isa Water Board’s 2010 pricing model.

Paul worked with Paul Webber on a review of Integral Energy’s methodology for calculating
prices for competitive retail products in the mass-market (discounted pricing plans). Modelling
included estimating customer profitability by tariff and consumption band. Recommendations
included adopting a methodology to assess the profitability of each competitive offer and
changing the way Integral models both profit margin and retail cost to serve.

Similar projects for Mighty River Power have included:
¢ retail profitability analysis and customer valuation;

¢ investigation of metering business strategic options including merger and divestment
valuation; and

¢ analysis and preparation of business case for monthly meter reading.
Technical Analysis

Paul has a strong power systems engineering background, and continues to undertake technical
analysis roles including:

¢ technical consultant to the Victorian Essential Services Commission (as subcontractor to
Wilson Cook) for the 2006 Electricity Distribution Price Review;

¢ technical consultant to the Asian Development Bank for various power sector projects in
India and Nepal;
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assessment of market prospects for domestic energy efficiency-related technology, as
developed by a New Zealand start-up company, undertaken for a potential investor in
the technology, and included preliminary valuation of the technology and the company,
and later negotiation for investment on investor’s behalf;

operational review for Electricite du Cambodge (World Bank staff consultancy
assignment) including a review of technical aspects of power sector redevelopment in
Cambodia and an investigation of power sector commercial operating environment in
Phnom Penh;

technical and financial analysis of options for power system development in the Chinese
cities of Hangzhou and Ningbo, the Indian state of Maharashtra and distribution system
projects in Myanmar;

preparation of a 20-year plan for power system development in the city of Colombo (Sri
Lanka), including electricity demand forecasting, financial and technical appraisal of
expansion options, and packaging of construction work for funding by commercial
lenders; and

preparation of planning criteria and methodology for cable selection for 22 kV, 33 kV
and 115 kV underground cable networks, including design of models for cable capacity
calculations, hot-spot temperature rise, calculation and the determination of cyclic
ratings as part of PEA’s establishment of design standards for underground power
reticulation.

Qualifications

Paul White holds a bachelor’s degree in Business Studies (Finance) from Massey University and
a first class honours bachelor’s degree in Electrical and Electronic Engineering from the
University of Auckland.
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SCOPE OF WORK

NAME OF PROJECT:

Expert advice reviewing the ERA’s draft decision regarding operating efficiencies.
LOCATION:

Head Office

BRANCH/DIVISION:

Access Arrangement, Regulation & Sustainability Division

PURPOSE:

Critically review and respond to the Economic Regulation Authority’s (ERA) draft decision
regarding operating efficiencies for the AA3 period (2012/13 to 2016/17).

BACKGROUND:

Western Power is the electricity distribution and transmission network service provider in
Western Australia. Western Power owns and operates the transmission and distribution
network which forms the Western Power network (network). The terms and conditions on
which users (typically generators and retailers) can obtain access to the network are
described in Western Power’s access arrangement.

Western Power is subject to economic regulation under the Electricity Network Access Code
2004 (Code) which is administered by the Economic Regulatory Authority (ERA). Western
Power is currently preparing its response to the ERA’s draft decision on the AA3 access
revisions for submission to the ERA on 29 May 2012.

Relevant provisions of the Code

The relevant provisions relating to the economic regulation of electricity distribution and
transmission networks in WA are found in the Code. A copy is attached.

Under Section 2.1:
“The objective of this Code is to promote the economically efficient:
a) investmentin; and
b) operation and use of,

networks and services of networks in Western Australia in order to promote
competition in markets upstream and downstream of the networks.”

Under section 2.2 the ERA is obliged to have regard to this objective.

The key Code provisions relevant to this proposed engagement, and with which the Access
Arrangement must comply, are clauses 6.4 and 6.40 which state that:

6.4 “The price control in an access arrangement must have the objectives of:

a) give the service provider an opportunity to earn revenue for the access
arrangement period from the provision of covered services as follows:

i. an amount that meets the forward-looking and efficient costs of
providing covered services, including a return on investment
commensurate with the commercial risks involved; plus

i. for access arrangements other than the first access
arrangement, an amount in excess of the revenue referred to in
section 6.4(a)(i), to the extent necessary to reward the service
provider for efficiency gains and innovation beyond the
efficiency and innovation benchmarks in a previous access
arrangement; plus

iii. an amount (if any) determined under section 6.6; plus
iv. an amount (if any) determined under section 6.9; plus



v. an amount (if any) determined under an investment adjustment
mechanism (see sections 6.13 to 6.18); plus

vi. an amount (if any) determined under a service standards
adjustment mechanism (see sections 6.29 to 6.32); plus

vii. an amount (if any) determined under section 6.37A; and

b) enabling a user to predict the likely annual changes in target revenue during
the access arrangement period; and

c) avoiding price shocks (that is, sudden, material tariff adjustments between
succeeding years).”

6.40 “Subject to section 6.41, the non-capital costs component of approved total costs
for a covered network must include only those non-capital costs which would be
incurred by a service provider efficiently minimising costs.”

These sections use a number of definitions that are found in section 1.3, including
‘efficiently minimising costs’.

ERA's Draft Decision

In its draft decision®, the ERA assessed the Western Power’s operating expenditure forecasts
and determined that:

e Western Power’s operating expenditure forecasts have made no provision for
progressively increasing efficiency.

e The benchmarking exercise undertaken by GBA indicates that there was scope for
Western Power to achieve efficiency gains to improve its performance to the level of
its peers in Australia.

e a 2 to 3 per cent annual efficiency target for each year of AA3, combined with the
adjustments made as part of the Draft Decision, would result in an appropriate balance
between setting the efficient operating costs while providing Western Power a strong
incentive to strive for further efficiencies;

e A2 per cent compound annual efficiency target to apply from 2102/13 is reasonable.

The ERA'’s draft decision was informed by a report from its technical consultant, Geoff Brown
and Associates Ltd (GBA). Chapter 10 of the GBA report provides GBA’s assessment of
Western Power’s proposed operating expenditure forecasts. A copy is attached.

PROJECT SCOPE:

Western Power is seeking an independent expert review of the ERA’s draft decision as it
relates to the efficiency of Western Power’s proposed operating expenditure forecasts.

The independent expert will provide an opinion report that is suitable for reliance by the ERA
when conducting its functions under the Code that:

e critically examines the method, analysis and logic relied upon by the ERA in reaching
its draft decision on the ability to achieve operating expenditure efficiencies of 2 per
cent compounding each year over AA3 and provide an opinion on the ERA or its
consultant’s method, analysis and/or logic

e provides an opinion on the appropriateness and reliability of the ERA’s technical
consultant’s benchmarking to determine an appropriate level of operating expenditure
and ability to achieve reductions in operating costs of 2 per cent compounding each
year from 2102/13

e provides an opinion on whether a 2 per cent compound annual efficiency target to
apply from 2102/13 is consistent with the requirements of the Code.

TARGET COMPLETION DATES:
The independent expert will:

e provide an draft report by 23 May 2012

! 29 March 2012, Economic Regulation Authority, Draft Decision on Proposed Revisions to the Access
Arrangement for the Western Power Network.



e provide the final revised report by 27 May 2012
e be available to provide advice in response to the ERA final decision
e be available as an expert withess where necessary

RESOURCES:

The expert will be expected to liaise closely with Western Power and review other sources of
information, such as, Western Power data, the work of other experts, regulatory proposals,
regulatory decisions and advice.

DELIVERABLE:

At the completion of the task the expert will provide an independent expert report that
addresses the project scope set out above.

The report will:

e be a standalone document of a professional standard that can be submitted to and
relied upon by the ERA for the purpose of assessing WP’s AA3 revision proposal

e be able to be made available to the public and be in an appropriate format to be
accessible on the internet

e summarise WP’s instructions and attaches these term of refere