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Distributed generation in a restructured electricity industry 
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Energy service delivery in the 
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distributed resources 
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Energy service companies (ESCOs) 

Promote distributed resource (DR) options, such as 

embedded generation, flexible (price-responsive) 

demand, increased end-use efficiency  

More used to working with commercial & industrial 

than residential end-users (eg energy contracting)  

Should assess life-cycle cost-benefits, including 

availability, quality & external impacts 

Need efficient retail spot & derivative markets for 

energy & ancillary services including externalities: 

– Without efficient & consistent retail contracts, rebound 

effects will negate energy efficiency enhancements 
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Some distributed resource options 
Gas-based embedded generation options: 

– Reciprocating engines, small gas turbines, fuel cells 

– Waste heat recovery (heating, cooling, electricity) 

Renewable energy embedded generation options 

– PV, wind, solar thermal (heat & electricity) 

Intermediate & end-use energy storage 

End-uses options: 

– Flexibility (price or direct load control) 

– Enhanced end-use efficiency & frugality 

Metering, communications & control 
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Availability & quality of supply 
Quality of supply attributes (QOS): 
– Voltage, frequency, waveform purity 

– Supply availability 

Perfect availability & quality not achievable: 
– Supply availability & quality can vary widely in 

distribution networks 

– Customer equipment can also affect quality 

Risks to availability & quality of supply threaten the 
flow of end-use energy services: 
– Directly or indirectly through equipment malfunction 

– Hard to define legal obligations (mainly on distributors) 
for availability & quality at end-user connection points  
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Contributions to unavailability of supply 
for small end-users (USA data, AEMC, 2006) 

Outages of overhead radial distribution feeders are the main cause of unavailable supply 
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NEM DNSP 
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Network connection: NSP gatekeeper (NER Ch5) 

Code participant Network service provider 

Preliminary enquiry Assess network suitability 

Try another NSP 
Prepare: 

•Preliminary program 
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•Technical data lists 
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Connection requirements for generators in 

National Electricity Rules 

Reactive power & voltage control capability 

Quality of electricity injected into network 

Protection requirements 

Remote control arrangements 

Excitation system requirements 

Loading rates 

Ride-through to avoid cascading outages: 

– Loss of largest generator; 175ms network fault 

Issues concerning availability obligations 
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Australian electricity restructuring to date 

Has focussed on wholesale market design, 

network services & ancillary services 

Has not focussed on retail market design or  

end-user concerns about quality of supply: 

– This has hindered the development of distributed gen’n 

However a number of policies now favour DG: 

– Distribution regulation & pricing review 

– Roll-out of interval metering in NSW & Victoria 

– Policies on end-use efficiency (NFEE & jurisdictions) 

– Renewable energy targets & gas industry restructuring 

– Evolving climate change policies 
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Emission reduction targets in Australia (Owen Rpt, 2007) 
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Present electricity industry structure in SE Australia 

Gen 1 

Gen 2 

Gen X 

Generation 

Sector:- 
large 

generators 

Gen 3 

Transmission 

Sector 

NSW 

Victoria 

South Aust. 
Queensland 

& possibly 
Tasmania 

Electricity 

Financial instrument 

& REC (emission) trading 

Distributor 1 

Distributor 2 

Distributor Y 

Distribution 

sector 

Electricity 

Multi-region 

National 
Electricity 

Market 
(NEM) 

Intentions 

offers & 

payments 

Retailer Z 

Retailer 2 

Retailer 1 

Retail 

sector 

Intentions 

bids & 

payments 

Tx network 

pricing 

Tx network 

pricing 
Network 

access End-use 

Equipment 

& 

Distributed 

resources 
Electricity 

End-use 

sector 

Contestable 

end-users 

Franchise 

End-users 

Retail 

Markets 

Embedded 

generators 



14 Distributed generation: regulatory & institutional barriers 
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Future state space managed 

by decentralised decisions 

Managing future uncertainty in the NEM 
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Cash flow in SE Australia electricity industry 
(Spalding, 2006) 
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Residential electricity bill cost components 
(IPART, DNSP Review, 2003) 

Transmission use of system 

Distribution use of system 

Wholesale market 
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NSW summer & winter peak demand  
(Owen Inquiry Report App 2, 2007) 
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Weekly peak demand in NSW: 2003, 2006, 2007 
(Owen Inquiry Report App 2, 2007) 
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Load curves for 2006 summer & winter peak days 
 (Owen Inquiry Report App 2, 2007) 

Summer peak more onerous for supply system 

(higher temperatures, longer duration) 
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NSW Demand Management Code  
(to be replaced & extended to other states by COAG policy) 

DNSPS required to develop DR expertise 

DR options to be developed in-house & externally 

Market to be tested for options when reasonable 

Market to be informed well in advance of constraint 

Network & DR options to use the same database 

Clear & transparent option comparison 

Process assessed by IPART as DNSP regulator: 

– IPART allows full cost recovery for cost-effective options 

as well as additional incentives for DR activities 
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Distributor investment 
considering distributed resources 
(NSW Demand Management Code of Practice, 2004) 

Inform the market via annual plan  

Specify constraints, 

test the market &  

evaluate options  

DR Offer(s) cheaper: 
Negotiate contract(s) with DR providers 
(revert to network option if negotiation fails) 

Network option cheaper: 
Proceed with preferred network option 

Report outcomes & update plans 
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Emerging network constraint 

Beresfield-Taree (2008) 

Existing network constraint 

Port Macquarie region (2006) 

(to be resolved by new 

transmission line) 

Proposed Herons Creek PS 
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Stroud to Port Macquarie load history 
(Transgrid, 2006) 
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Emerging summer 

peak (air-con) 



Taree to Port Macquarie peak load shapes 
(Transgrid, 2006) 
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Summer peak more onerous for network 

(higher temperatures, longer duration) 
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Taree to Port Macquarie load duration curves 
(Transgrid, 2006) 
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Summer peak more onerous for network 

(higher temperatures, longer duration) 

(OCGT rating & efficiency lower in summer) 



Load growth & load reduction effectiveness  
(Transgrid, 2006) 
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Herons Creek PS: location sound but large compared to load growth 



Transgrid near-term augmentation 

options for Stroud – Port Macquarie 
(Transgrid, 2007) 
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• Option 1 presently out for tender, to be commissioned by mid 2010 

• Further augmentation likely south of Herons Creek at a later date 
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Example: Sydney region DM project 

Participants: 

– Transgrid, EnergyAustralia (distributor), NSW Dpt of 

Industry, Planning & Natural Resources (DIPNR) 

Objectives: 

– Identify & develop cost-effective DR options to defer or 

avoid network augmentation in inner Sydney region 

Options considered (12/03 to date): 

– Stand-by generation, interruptible load, power factor 

correction, innovative HVAC, building design (Basix) 
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NSW 

transmission 

network, 

Sydney region 
(M Park, 2005) 
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EnergyAustralia vision for network pricing 
 (Colebourn, 2006) 
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EnergyAustralia distributor meter & 

network tariff strategy (H Colebourn, 2005) 
Only half-hour meters installed since July 2004 

Replacement half-hour meters for most of 25,000  

40-160 MWH end-users installed by June 2005 

Replacement half-hour meters for 110,000  

15-40MWH end-users by June 2010 

3-rate TOU network tariff from March 2005 

Seasonal TOU network tariff from July 2005 

Tests of communication systems to support  

non-predetermined pricing & interruptible loads  
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Spot & derivative access contract based on 
EA trial of residential dynamic peak pricing 

(Colebourn, 2006) 
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Possible residential NSP forward contracts 

Forward demand profile to meet basic household needs for 

normal weather conditions: 

– May include a location-influenced allowance for air-conditioning 

– May be a function of household size 

– May include energy as well as network pricing 

Forward price profile determined by area-specific network 

LRMC estimate for cost of supply: 

– Considering economically efficient investment 

Forward term to be 3-5 years with annual update 

To be determined by regulator & offered by DNSP: 

– As default derivative aggregator if energy pricing included 
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Climate change implications 

Aust. already affected by climate change impacts 

Need rapid & deep reductions in emissions: 

1. End-use options: frugality, enhanced efficiency, CHP, 

fuel-switching, renewable energy at point of end-use 

2. Currently available low-emission supply-side options: 

– Gas CCGT, large-scale renewable energy generation 

3. Convert coal-fired power stations to gas CCGT (as at 

Tallawarra) with industrial use of waste heat 

4. Convert retailers to ESCOs 

Emission trading too slow – better used for  

fine-tuning once major reductions achieved 
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Conclusions on valuing DG contribution 

Three important issues in valuing DG: 
– Time-varying value of energy should reflect flow constraints 

– Quality of supply, particularly voltage & frequency 

– Obligation to serve 

DG role can be facilitated by coordinated technical & 
market mechanisms 
–  Non-predetermined prices for energy & ancillary services: 

Value DG improvements to availability & quality of supply 

Penalise disturbances to availability & quality of supply 

– Communication & interval metering with QOS 
measurement 

– ESCOs would assist end-users to respond efficiently 
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Email: h.outhred@unsw.edu.au  

Many of our publications are available at: 

www.ceem.unsw.edu.au   


