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1. PURPOSE 

The purpose of this document is to describe, for Power Quality (PQ) 

• Aurora’s approach t o PQ management, as  reflected t hrough i ts l egislative 
and regulatory obligations; 

• The k ey pr ojects a nd pr ograms underpinning i ts ac tivities for t he p eriod 
2011/12 -2016/17; and 

• Forecast capex and  opex, i ncluding the bas is upon which these forecasts 
are derived. 

2. SCOPE 

This document outlines the implementation and management of the PQ Strategy and 
associated Program of Work from 2011/12-2016/17. 

Power Quality is defined by a set of parameters that describe how suitable the supply is 
to Aurora’s customers. Specifically:  

• Steady State voltage; 

• Voltage Sags & Swells; 

• Harmonics, Flicker & distortion; 

• Voltage Unbalance and 

• Power factor 

are the parameters used by Aurora to describe PQ.  Reliability of supply is excluded. 

The PQ thread manages the specific PQ issues, and relies on other threads to consider 
and maintain t he g eneral n etwork P Q t hrough t heir as set m anagement a nd 
augmentation pr actices. T he P Q t hread w orks with t he D evelopment t hread w here 
issues relate to load constraints, and the Metering thread for the implementation of PQ 
metering. 

 

3. BACKGROUND (SET THE SCENE) 

3.1 Tas manian  Elec tric ity Code  

The Tasmanian Electricity Code (TEC) outlines Aurora Energy’s PQ responsibilities and 
obligations.  I t covers o f al l t he PQ parameters in Chapter 8.   T he TEC refers to the 
Australian S tandards where nec essary.  I n c onjunction w ith t he T EC, t he N ational 
Electricity Rules (NER) will be followed.   
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While t he TEC does not  r efer t o PQ, t he par ameters ar e d efined i n t he following 
chapters  

• 8.6.3 Power Factor 
• 8.6.4 Voltage 

• 8.6.5 Harmonics 

• 8.6.7 Negative Sequence Voltage 

• 8.6.9 Voltage Fluctuations 

 
These parameters define the minimum standards of PQ Aurora aims to deliver, and the 
TEC is used as the threshold to trigger augmentation. 
Section 8.6.11 I nterruptions t o s upply, k nown as  t he r eliability s tandards ar e no t 
considered PQ and are not addressed in the management of PQ.  

Sections 8. 6.5 Harmonics & 8. 6.9 V oltage F luctuations call on AS/NZ 61 000.3.6 a nd 
AS/NZ 610 00.3.7 r espectively, and t hese s tandards di ctate t he p ermissible l evels o f 
harmonics an d v oltage f luctuations.  T hese l evels t ogether w ith addi tional di storting 
loads influence the type and size of allowable connections and can drive augmentation 
to increase fault levels to manage existing PQ. 

3.2 Nationa l Elec tric ity Rules  

Schedules S 5.1.5 an d S 5.1.6 de fine t he V oltage F luctuations an d V oltage H armonic 
limits and duplicate the TEC 8. 6.5 and TEC 8. 6.7 and as  such there i s no additional 
requirements from the NER. 

 

4. TREATMENT TRADE-OFFS 
 

4.1 Ins pec tion  and  monitoring  

All PQ improvement work is based on actual inspection monitoring at the location of the 
reported issues, providing an accurate measurement of the issue to direct the solutions 
if needed. Under this process, the exact cause of the issue is detected and ensures the 
appropriate solution is undertaken. 

The monitoring process requires further improvement by increasing the coverage of the 
network and allowing proactive management. 

CablePI has provided a valuable monitoring tool and identified a number of issues that 
would have been otherwise unreported by Aurora’s customers. 

4.2 Planned  vs  Reac tive  Renewals  

At pr esent al l r enewals ar e r eactive t o i ssues i dentified t hrough t he r eactive P Q 
management process. The PQ monitoring program will lead to proactive management 
by monitoring the network for issues and allow a planned response. However for this to 
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occur there needs to be a critical mass of PQ meters providing coverage over the entire 
network. With t he pr oposed pr esent P Q m onitoring pr ogram t his i s not  ex pected t o 
occur in the next five years.  

4.3 Non-ne twork solu tions  

PQ m anagement w ill ben efit from t he N on-network s olutions par ticularly i n t he 
introduction o f D emand M anagement i nitiatives pl anned as  p art o f t he D emand 
Management Plan. 

PQ issues are generally resolved by augmenting the network with either a transformer 
or low voltage circuit upgrade. The time frames dictated for resolution of issues does not 
provide opportunities to deploy non-network solutions.  

As t he s trategy of  p roactive m anagement i s i mplemented t hese opp ortunities w ill 
become available. 
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5. REACTIVE PQ MANAGEMENT  

 

5.1 Proces s  

Reactive PQ management is managing a customer’s issue after it has presented itself.  
Aurora’s c ommitment t o i mproving P Q and c ustomer s ervice dr ives t he pr ocess, 
reinforced by the requirements in the TEC. The two main dr ivers f rom the TEC are to 
resolve the issue in a timely manner and to the required standard.  Appendix A shows 
the current process that is used to manage the reactive PQ management. 

 

5.2 Cus tomers  Compla ints  

 
PQ i ssues pr esent i n an el ectricity net work c an r esult i n different i ssues t hat our  
customers w ill not ice and alert A urora. C ommon c omplaints feature “ power s urges”; 
usually symptoms of poor voltage supply. Other issues include clocks running fast (due 
to v oltage not ching), da mage t o m otive l oads or eq uipment t hat w ill r eset or  i s 
inoperable.  
 
Call centre staff are trained to recognise these issues and a fault crew will visit the site 
to verify the issue and check for unsafe conditions. Once an issue has been established 
the complaint will be forwarded to the PQ Investigation stage. 
 
5.3 PQ Inves tiga tion  (AIQMO): 

In t he c urrent pr icing determination ( 2008-2012), t his O PEX w ork pr ogram ( category 
code: A IQMO) i s t he m ain c onduit t o as sess P Q i ssues w ithin t he net work.  I t i s 
primarily a r eactive process where the customer initiates contacts with Aurora about a 
PQ i ssue.  It should be noted dur ing the 201 2 – 2017 p eriod Aurora w ill beg in t o 
promote the proactive management of power quality as detailed in section 7 of this plan. 
This program i nvolves a field officer v isiting t he s ite, i nspecting t he ne twork and  
connections, assessing the load of the circuits, installing PQ logging equipment at  the 
customer point of connection and transformer terminals. The PQ logging equipment is 
installed for several days then analysed to determine the issues. Additional logging in 
different locations may then be required to find the source of the issue.  
Once t he c ause o f t he P Q i ssue i s i dentified t he appropriate c orrective m easure i s 
determined and i mplemented.  The w ork pr ograms to r ectify t he P Q i ssues ar e 
discussed in section 11. The driver for this work is for TEC compliance, ensuring that 
the technical requirements are adhered to and in a timely manner.   
 



PQ Management Plan 
 

NW-#30060260-v2F-Power_Quality_Management_Plan May 2011.DOC Page 9 of 20 
 

5.4 Ins ta ll new overhead  trans formers  for vo ltage  improvement (PQTXV) & 
augment overhead  circu its  for vo ltage  problems  (PQLVV) 

There are two main work programs that look a fter t he upgrade o f t he network due to 
voltage issues.  They are broadly defined by installing a t ransformer OR upgrading the 
low voltage circuit.   

The w ork pr ogram “ Install new ov erhead t ransformers for v oltage i mprovement” 
(category code: PQTXV) primary focus is to install a t ransformer and associated works 
to r ectify a P Q i ssue. Where as, “ Augment ov erhead circuits for voltage problems” 
(category code: PQLVV) primary focus is the upgrade of the low voltage reticulation to 
rectify a PQ issue. 

These t wo w ork pr ograms ar e primarily g enerated from s upply q uality P Q c omplaint 
process ( covered under A IQMO).  Regional/Local Area M anagers al so g enerate t his 
category of work on as need basis.  Both methods are a reactive trigger to solve the PQ 
issue.  A  s mall nu mber o f j obs for P QTXV an d P QLVV are i dentified pr ior t o t he 
beginning of the financial year’s program of work.  These are entered as confirmed work 
and are deemed proactive type jobs. 

Based on historical spend over the past three years (FY 2006/07, 2007/08, 2008/09), it 
has shown a variable capital expenditure with no clear trend showing an increase or 
decrease.  This is in the table below: 

  FY 2006-07 FY 2007-08 FY 2008-09 

PQLVV  $   363,372   $   569,922   $   402,897  

PQTXV  $1,201,180   $1,300,655   $2,277,242  

 

6. ASSESS NEW CONNECTIONS  

 

 

6.1 New Supply Proces s  

The N ew S upply P rocess c aptures al l new  c onnections t o t he s ystem, and i dentifies 
loads that have the potential for creating disturbances. Each identified load is assessed 
against t he PQ parameters de fined in the TEC f or compliance. This process ensures 
that all potentially distorting loads will not cause PQ issues. 

6.2 Flicker a nd  Harmonic  Alloca tion  

For l arger di storting l oads t he methodologies de fined i n A S/NZS 6100 0.3.6 Limits – 
Assessment of  emission l imits f or di storting l oads i n MV and HV power systems and 

CONFIDENTIAL
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AS/NZS 61000.3.7 Limits – Assessment of  emission l imits for f luctuating loads in MV 
and H V po wer s ystems for al locating v oltage f licker and h armonics ar e us ed. T he 
implementation of methodologies is undertaken using AS/NZ Hand Book 264 (HB264). 

This pr ocess i nvolves det ermining pl anning l evels at  f eeder l evels and al locating a  
portion of the planning level to the new loads. 

 

7. PROACTIVE PQ MANAGEMENT  

A key strategic initiative of the PQ Strategy is to move to the proactive management of 
PQ. Reactive management is the only option available to Aurora at present, as there is 
little or no P Q m onitoring within t he net work. T here are several i ssues t hat proactive 
management can resolve. 

To enable proactive management the following conditions need to be met 

• A comprehensive PQ metering program covering the bulk of installations 

• PQ analysis to identify issues  

• A range of tools to address the issues 

This initiative began this regulatory period through the introduction of the PQ monitoring 
program. 

 

7.1 Reac tive  Proces s  Is s ues  

The present r eactive pr ocess w ill c ontinue t o maintain PQ only by  r esponding t o 
customer i ssues once t he i ssue has become severe enough t o result i n a c omplaint. 
This results in the need for a timely resolution to the issue involving: 

• An immediate Field crew visit (safety check) 

• Installation of temporary PQ meters and subsequent investigation within 21 days. 
Involves two more site visits 

• A fast r esolution t o t he i ssues, p otentially w ith a c apital i mprovement, that 
impacts the work planning during the year.  

 

7.2 Proac tive  Management Benefits  

By moving to Proactive management several benefits can be achieved. 
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7.2.1 Improved Customer Service 

Proactive PQ management aims to address issues before they become severe enough 
to c ause a c omplaint f rom c ustomers. B y achieving t his c ustomers w ill r eceive an 
increased q uality of  supply and i mproves c ustomer s ervice t hrough a r eduction i n 
complaints. 

7.2.2 Reduced Operating costs 

By utilising PQ monitoring devices in the network, Field crew visits and PQ investigation 
visits won’t be necessary, reducing these operating costs significantly. 

There are also network over-heads associated with managing the reactive process that 
are expected to reduce.   

7.2.3 More options to improve supply 

Under the reactive process the time frames to implement the solutions are internally set 
to s ix w eeks, du e t o an i mproved c ustomer s ervice dr iver. T his time frame i s q uite 
onerous on Network Services especially when lengthy designs are needed. The result is 
that only local network augmentation options are considered. 

With more time to further investigate other options including detecting the source of the 
disturbances or non-network alternatives, capital efficiency may be obtained. 

7.3 Benefit rea lis a tion 

A key requirement to realising the benefits is a c omprehensive monitoring program to 
identify the issues proactively. While this monitoring program has already begun to be 
rolled out , i t w ill need t o c over a c ritical m ass o f t he n etwork t o al low t he pr oactive 
process to override the reactive process and deliver the benefits described above. With 
the proposed PQ program the required coverage will take around five years. Therefore 
there is no OPEX reduction forecast in the coming regulatory control period. 

 

8. PQ MONITORING PROGRAM 

The P Q m onitoring p rogram i s des igned t o m onitor network P Q per formance and 
ultimately identify PQ issues necessary for proactive management.  The PQ monitoring 
program i s focused explicitly on del ivering P Q o utcomes an d excludes any ac tivities 
related to consumption metering for revenue purposes. 

 

8.1 PQ Mete ring  programs  

The d ata c ollected by  t he P Q m eters w ill be i n a varying f orm a nd c omplexity.  I t i s 
intended the i nstallation o f these meters w ill dr ive A IQMO do wn ov er t ime an d 
proactively aid PQTXV and PQLVV categories of work.  The OPEX associated with this 
category is the costs for the communications to meters. 
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In order t o c hange from a  r eactive s trategy ( pricing det ermination 2008 - 2012) t o a 
more proactive strategy, more PQ data is required.  B y obtaining PQ data at the start 
and end of LV feeders in the first instance, will enable a more proactive management of 
the s ystem.  T his w ill ai d i n i dentifying i ssues be fore t hey ar ise and i mproved 
management of customer expectations. 

Appendix A shows the existing and proposed processes for PQ management. 

8.1.1 Specialised PQ meter on bus of substation  

To c omplement t he pr evious i nstallation o f t he s mart t ype f eeder P Q meters, 
specialised PQ meters w ill be i nstalled on substation bus bars o r bus  sections ( if the 
bus is run normally opened).  These meters will be the highest of class of metering and 
provide t he r equired standard o f metering t o d eliver A urora’s obligations w ith t he 
Australian Standards de fined i n t he TEC.  These s pecialised meters w ill be abl e to 
capture RMS (Root Mean Square) and waveform graphical information and short and 
long t erm flicker, w hich hav e n ot, i n the past, b een c aptured o n an  ong oing basis.  
These m eters w ill ai d, not  o nly i n P Q i nvestigations ( such as  m otor s tarts, t ransients 
and harmonics), but protection events will see a huge benefit from these meters – able 
to pin point and help with identifying protection issues. 

8.1.2 Smart PQ meter at the start and end of LV feeder 

A s mart t ype P Q m eter w ill be i nstalled at  the s tart a nd t he en d of  ev ery LV  f eeder 
connected to transformers equal and greater to 100kVA

Regular collection of the recorded PQ data from these meters will drive the PQ strategy 
to proactively monitor the network and issue upgrades.  The three proposed methods of 
collecting PQ data are: 

.  T he PQ meter at the start of 
the LV  f eeder will i dentify any  i ssues w ith t he t ransformer ( tap s etting, l oading) i t i s 
connected to. Whereas, t he PQ meter at  t he end of the LV feeder pr imarily i dentifies 
any issues associated with the LV feeder (conductor size, voltage drop). 

o PQ Investigator (meter reader) to attend on site and conduct a manual download 

o Connect the PQ meter to a modem and communicate via the NextG network 

o Meters t o b e c onnected u p i n a s mart g rid env ironment, for ex ample, S ilver 
Springs 

Currently, the manual download via a PQ Investigator will be t he method of collecting 
this data, until smart grid strategies are fully implemented. 

To drive efficiency and reduce costs, this program will be completed in conjunction with 
the meter non-demand replacement program.  The PQMET program will influence the 
location of the meter replacements to maximise the benefits to both parties. 

This project i s t o be  delivered by  t he M etering t hread and n o P Q funding h as b een 
forecast for this project.  
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8.1.3 Ground mounted Substations 

Ground Mounted substations require at tention regarding PQ due t o the comparatively 
higher nu mber o f c ustomers c onnected t o these s ubstations. By m easuring t he P Q 
performance of sites with suspected issues, augmentation can be planned with greater 
certainty and al low greater time to consider non-network al ternatives. The PQ meters 
replace the existing Maximum Demand meter and provide a greater level o f detail for 
load management purposes. 

All new padmounts substations are now commissioned with a PQ meter.  These meters 
will be capturing PQ data continually, and can be downloaded manually on an as needs 
basis.  

 

8.1.4 Overhead transformers 

Similar t o g round mounted s ubstations, l arger O verhead s ubstations s upply a l arge 
volume of customers and can result in expensive augmentation projects to resolve PQ 
issues. B y m easuring t he ac tual p erformance o f t ransformers w ith pot ential i ssues, 
augmentation can be planned with greater certainty and allow greater t ime to consider 
non-network alternatives. 

This pr oject w ill be t rialled dur ing t he c oming r egulatory per iod. Ten s ites w ill b e 
selected for the trial concentrating on t ransformers 100kVA and greater.  T his trial will 
enable future de ployment o f s uch a P Q metering m ethodology w hen neede d i n a  
required and timely manner. 

8.1.5 Replacement loggers 

In order to continue with the reactive PQ Investigations under the AIQMO program, PQ 
loggers are required to carry out the data logging.  These only have a limited life and the 
ongoing update and replacement is required in order to maintain the high levels of data 
logging and to comply with Australian metering standards. 

8.1.6 Long Term National PQ Survey 

The ‘Long Term National PQ Survey’ is a program Aurora has been associated with for 
many y ears.  A urora provides v aried P Q dat a from di fferent s ites and v oltages from 
across Tasmania.  This data is compared with other distribution businesses involved in 
the survey and a detail report of the state of the network is provided.  The survey allows 
Aurora t o c ompare i ts P Q per formance against ot her di stribution b usinesses a nd 
determine any trends in network PQ performance.  

Aurora is intending to use the Survey and its metrics for the internal analysis of the large 
volume of PQ data to be gathered from the PQ monitoring program. 
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9. NEW TECHNOLOGY S OLUTIONS 

New c oncepts w ill be  t rialled, developed and t hen i mplemented i nto the di stribution 
network.  Two t argeted ar eas are l ow v oltage r egulators a nd ne w aut omatic v oltage 
regulators. 

The ai m o f l ow v oltage r egulation i s t o t arget s pecific ar eas w ith po or v oltage l evel 
issues by  r egulating t he v oltage t o within s tandards.  T his t argets non -complaint L V 
installations where the cost of a full HV upgrade is cost prohibitive. 

The ai m o f the i nstallation o f new automatic v oltage r egulators ( under t he c ategory 
code: PQRIV) is to replace the existing AVR in ground-mounted regulators.  The main 
drivers are for greater PQ data collection and improved tap control due to the increasing 
penetration of embedded generation onto the distribution network.  T he reverse power 
flow t hrough t he r egulator w ill be a r esult of  embedded g eneration a nd s uitable 
equipment must be in place to cater for it. 

 

10. POWER QUALITY WORK P ROGRAMS 

The work pr ograms proposed i n t he 2 012/13 – 2016/17 r egulatory c ontrol per iod are 
detailed below. 

10.1 Reac tive  PQ Management Programs  

The Reactive PQ Programs 

• PQHVV- Augment OH HV- Voltage Regulation Improvement 

• PQLVV- Augment OH LV- LV Ccts for Voltage Problems 

• PQTXV- New OH Transformers for Voltage Improvement 

• AIQMO- Power Quality Investigations (OPEX) 

represent the work programs associated with the Reactive PQ Management Process. 
The f orecast methodology f or t hese work programs c an be found i n NW-#30132733-
Power Quality Process Category Analysis. 

10.1.1 PQLVV 

This program aims to address PQ issues that arise in the LV network. The issues are 
identified through the reactive process and may involve re-balancing of the LV network, 
adjusting transformer tap settings or augmenting the LV circuit. This program continues 
at average (based on the previous 5 y ears historical volumes) levels from the present 
regulatory per iod and pr edicts 4 1 i ndividual aug mentation projects an nually.  This 
program was costed by Network Services with the forecast volumes provided. 

pcdocs://NW/30132733/R�
pcdocs://NW/30132733/R�
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10.1.2 PQTXV 

This program aims to addr ess t he P Q i ssues t hat ar ise at  the M V-LV t ransformation 
level. The issues are identified through the reactive PQ process and generally address 
undersized t ransformers af fecting s teady s tate v oltage und er pe ak l oad c onditions. 
PQTXV work may also involve augmentation of the LV network. This program continues 
at av erage l evels f rom t he present r egulatory per iod a nd pr edicts 6 7 i ndividual 
augmentation projects annually.  This program was costed by Network Services with the 
forecast volumes provided. 

10.1.3 AIQMO 

This pr ogram r epresents t he op erating c ost t o i nvestigate pow er q uality c omplaints 
raised by Aurora customers.  

The forecast is for 650 investigations per year. This project is costed on a per unit basis 
by Network Services and provides a unit rate for budgeting purposes.  

10.1.4 PQHVV 

This program aims to address PQ issues that ar ise within the HV network. These are 
generally steady state voltage issues that are the result of incremental load growth on 
rural feeders with smaller size conductor. This program augments conductors identified 
through the reactive process and increases fault levels to reduce customer complaints 
from substandard voltage. As the issues addressed under this program affect the HV 
network, the benefits address larger numbers of customers. As this program is reactive, 
the forecast i s b ased on a  v olume forecast. T his pr ogram h as be en al located $ 150k 
nominally per annum to augment 1.5km of small size conductor based on continuing the 
existing the program at the present rate.  This program was costed by Network Services 
with the forecast volumes provided. 

10.1.5 PQRIV 

This program aims to address the PQ issues that arise in the HV network and result in 
the installation of HV voltage regulators. In some cases the installation of HV regulators 
offers a c ost s aving ov er H V aug mentation. A urora has  i nstalled a t otal o f four H V 
regulators s ince 20 08 t o ad dress H V s teady s tate v oltage i ssues. A urora a nticipates 
three more r egulators t o a ddress s teady s tate v oltage i ssues, bas ed on a s light 
reduction in volumes from the present regulatory period.  This program was costed by 
Network Services with the forecast volumes provided. 

10.2 PQ Mete ring  Programs  

10.2.1 PQMET 

The PQ Metering program consists of the following projects: 

• Install PQ Meters – Ground Mounted Substations 

• Install PQ Meters – OH Transformers (trial) 

• Specialised PQ Metering at MV Bus 
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• Purchase replacement loggers for voltage monitoring 

Each pr oject f orecast can f ound here: NW-#30168190-PQMET - Forecast N umbers 
(PD2012) 

The P roject Install P Q M eters – Ground M ounted S ubstations will re trofit PQ me ters 
with c ommunications i n g round-mounted s ubstations i n pl ace o f analogue m aximum 
demand meters. This pr oject i s underway in t he present r egulatory per iod and w ill 
continue into the next. The sites are chosen on a strategic basis to maximise the benefit 
to other threads. 

The Project Install PQ Meters – OH Transformers (t rial) will t rial the PQ monitoring in  
large O H t ransformers. T he t rial pr oject w ill l ook at  di fferent as pects o f h ardware, 
installation, information gathered and location of sites. 

The Specialised PQ Metering a t MV B us project w ill install hi gher quality P Q l ogging 
equipment a t t he bul k s upply s ubstation bus. T hese devices ar e required t o pr ovide 
information on t he h arder t o de tect PQ pa rameters s uch as har monics and flicker. 
Aurora intends to rollout these meters to all major substations within the next regulatory 
control period.  

The Purchase replacement loggers for voltage monitoring updates the older PQ logging 
equipment used as  p art o f t he P Q i nvestigation pr ocess. N ewer eq uipment provides 
additional functionality f or t he faster i dentification o f PQ i ssues.  This pr ogram w as 
costed by Network Services with the forecast volumes provided. 

10.2.2 PQCOM 

This o peration pr ogram al lows f or t he m odem c ommunication c osts as sociated w ith 
remotely g athering t he i nformation r equired un der t he P Q metering pr ogram. T his 
program forecast i s based o n actual pr oposed meter i nstallations i n l ine w ith t he 
proposed PQ Metering program. The forecast can be found here: NW-#30133592-PQ 
Projected Modem Operating Costs (PD4) 

10.2.3 National PQ survey 

The N ational Long  T erm P ower Q uality S urvey ( LTNPQS) i s a nat ionwide s urvey 
sponsored by  t he Energy N etworks A ssociation ( ENA) R eliability and P ower Q uality 
Committee ( R&PQC) and c ollated by  t he U niversity of  Wollongong. T his s urvey 
provides a valuable insight into the status of Aurora’s PQ, comparisons against national 
performance an d t rends. A urora i s a ble t o us e t his i nformation at  a hi gh l evel f or 
strategic dev elopment and pl anning. T he survey has  been  a key i nput i nto t he 
development of the PQ monitoring program.  

10.3 New technology 

10.3.1 PQRIV 

Low Voltage Regulators - Development and Trial 

Aurora i ntends to t rial t he use o f Low V oltage regulators on t he net work as  a t ool t o 
defer n etwork aug mentation. I nitial r esearch s hows t he dev ices c an be effective but  

pcdocs://NW/30168190/R�
pcdocs://NW/30168190/R�
pcdocs://NW/30133592/R�
pcdocs://NW/30133592/R�
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further development and trials ar e n ecessary. A urora i ntends t o t rial 1 0 d evices 
commencing i n 2 012/13 and t rial t hese for up -to t hree years, t hen f ollowing the 
successful trial continue the rollout to other areas. 

10.3.2 Install AVR Ground Mounted Regulators with SCADA Comms 

This program aims to upg rade t he A utomatic V oltage R egulators ( AVRs) i n g round 
mounted t hree phas e v oltage r egulators w ith m odern el ectronic r elay uni ts. T hese 
devices pr ovide addi tional v oltage regulation functionality s uch as  l ine dr op 
compensation to provide better voltage regulation as well as the SCADA remote control, 
monitor and event logging. 

10.4 Other PQ Programs  

10.4.1 PQHVV – Consultant reviews 

A category of  work for consultant reviews has been i ncluded to aid in specific jobs for 
PQ related works. 

Generally t he w ork c onsultants ar e engaged for i s ar ound s pecific i ssues i nvolving 
complex har monic or flicker pr oblems, or  w hen p articular c ustomer eq uipment i s 
impacting customers in the network and a third party opinion is required. 

 

11. SUMMARY OF PROPOSED EXPENDITURE  

11.1 In troduc tion  

This s ection c ontains a s ummary o f t he forecast expenditure t o c omplete the P Q 
Program 

11.2 CAPEX 

Table 11.2 shows the CAPEX. 

 2012/13 2013/14 2014/15 2015/16 2016/17 

Augment OH LV Circuits 
(PQLVV) (D Type) $625k $590k $590k $590k $585k 

Install Substation - New OH 
Transformer for voltage 
improvement (PQTXV) (D Type) 

$2,115k $2,150k $2,150k $2,150k $2,140k 

Augment OH HV Circuits 
(PQHVV) $160k $160k $160k $160k $160k 

National PQ Survey $40k $40k $40k $40k $40k 

Reviews & Studies by 
Consultants $20k $20k $20k $20k $20k 

Install PQ Meters - Ground $135k $135k $135k $135k  
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Mounted Substations substation 

Install PQ Meters - OH 
Transformers (Trial)    $65k  

Purchase - Replacement 
Loggers for Voltage Monitoring 
(Including Complaints) 

$7.5k $7.5k $7.5k $7.5k $7.5k 

Specialised PQ Metering at MV 
Bus $175k $175k $175k $175k $175k 

Install AVR Ground Mounted 
Regulators with SCADA Comms $135k $135k    

Install Voltage Regulator(s) $135k $135k $135k   

Low Voltage Regulators - 
Development and Trial $400k $400k   $400k 

Total CAPEX $3,947.5k $3,947.5k $3,412.5k $3,342.5k $3,527.5k 

Table 11.2: PQ CAPEX for 2012 – 2017 

 

11.3 OPEX 

Table 12.3 shows the OPEX. 

 2012/13 2013/14 2014/15 2015/16 2016/17 

AIQMO Scope 

PQ 
Investigations 

$708k $700k $700k $700k $690k 

Install PQ 
Meters - 
Communications 
Costs 

$4k $6k $8k $9k $10k 

Total OPEX $712k $706k $708k $709k $700k 

Table 12.3:  PQ OPEX for 2012 – 2017 

11.4 Comparis on  with  His torica l Spend 

The overall PQ capital f orecast i s a decrease on t he 09/10 financial year P rogram o f 
Work. 

The forecasted funds al located t o t he Reactive m anagement for P Q continues at  t he 
present l evels, w ith no i ncrease i n v olumes o f w ork ant icipated. T he p ast w ork on  
improving t he P Q i n t he H V n etwork ha s dec reased as  the i ssues have be en 
addressed. The forecasted number of new voltage regulators needed due to PQ issues 
has also decreased. 
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The c ontinued i mplementation o f t he P Q m onitoring pr ogram w ill s ee a r esulting 
increase i n C APEX directed t o the pr ogram, an d a  m inor o perating ex pense for 
communication costs. This program will identify new issues that will need to be resolved 
in the medium term (i.e. beyond the next regulatory control period) 

11.5 CAPEX/OPEX t rade  o ff 

As t he P Q m onitoring program i ncreases coverage of  t he s tate, the O PEX spend on  
reactive PQ investigations will decrease. However this will rely on an almost complete 
coverage of  t he s tate t o c apture t he ~ 700 complaints an nually b efore a c omplaint i s 
raised. A urora does not expect t o g ain t his c overage i n t he n ext f ive y ears, an d 
therefore has not forecast a reduction in investigation OPEX. 

12. REFERENCES 

• Tasmanian Electricity Code Chapter 8 

• National Electricity Rules 

• AS/NZS 61000 series 

• Aurora Energy Steady State Voltage Standard  
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• Appendix A 
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