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. Introduction

Increasing amounts of Distributed Energy Resources (DER) are
adding strain to distribution networks, but also represent untapped

potential for market participation.

=  Currently imposed static limits are very conservative, and do not

consider the locational or temporal aspects of DER power injection.

" Project EDGE (Energy Demand and Generation Exchange) is trialling

an innovated approach called Dynamic Operating Envelopes (DOEs).

= DOEs are dynamic export/import limits at customers’ connection
points. This means that customers are only constrained by the
Distribution Network Service Provider (DNSP) when absolutely

necessary for safe network operation.

Fairness in DOE
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General Results from Real World Networks

 The DOE objective functions were tested on a number of real world /
representative networks — taken from the EDGE field trial or the CSIRO
LV Taxonomy Reportl. They were also tested on a range of DER
penetrations and levels of DER participation in the DER Marketplace?.

e Efficiency-focused objective functions outperform fairness-focused
objective functions in technical and economic metrics. The more
constrained the network, the larger the difference.

 Additional uptake in DER participation will further widen the
difference in technical and economic performance between these two
groups of DOE objective functions. So the gap in performance will
increase into the future with more DER in the network and more DER
actively participating.

* In general, it appears that fairness for the participating customers
comes at the cost of the total capacity allocated. From a NEM-wide
customer perspective, they may be better served by more efficient
capacity allocation to drive down market prices, and retail tariffs.
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= When network is constrained,
DOEs are reduced, possibly below
static limits.

Key Questions

How does the DNSP divide
this capacity amongst

participating customers? ‘

Should the DNSP divide this capacity to be fair from the perspective of the

How does the DNSP assess
' the fairness of the allocation?

participating customers, or to maximise system efficiency?

lllustrative Network Example
Four participating customers N NN )
3kwﬁ@5kw@

Most capacity iSSZVC.?yX""” m | m
3 |/
aIIocated foKw ﬁ @ 7kw <

l Allocated Capacity m Unallocated Capacity m Over-allocated Capacity

—.  Maximise NEM Export Policy Based

Capacity allocated
based on DER

weightings and
network physics

Customers

Customers with

nearest the Total Capacity Allocated: 19kW Total Capacity Allocated: 17 kW highest weighting a

transformer s l d=1 mem _, prioritised (not

prioritised O - l guaranteed more
DER1 ~ DER2  DER3  DER4 DERLDERZDERSDERY T capacity)

Each customers has

. 15 Equal Individual Conservation
capacity reduced Total Capacity Allocated: 13 kW

Proportional Asset
Total Capacity Allocated: 138kW Each customers has

by 3kW. DER 2 has€10 55% of rated
no capacity /' I o = - l . B capacity allocated
allocated DER1  DER2  DER3  DER4 DER1 ~ DER2 ~ DER3  DER4

15 Shared Equal Individual Allocation 15 Absolute Equal Individual AlloCation G, A” allocated 3 25

Total Capacity Allocated: 13 (12.75) kW

1 Total Capacity Allocated: 13.8 kW

kW. DER 2 cannot

All customers
use 0.25 kW of that

allocated 3.6 kW, J ] ._.

except DER 2 that DER 1 DER 2 DER 3 DER 4 DER 1 DER 2 DER 3 DER 4
is assigned 3 kW
(rated capacity)

‘ Least capacity
allocated

 Even some fairness-focussed DOE objective functions have winners and
losers (Equal Individual Conservation is a good example of this here).

* Changing the location/size of the DER can have significant impact on
capacity allocated by fairness-focused DOE objective functions, as they
are limited by the most constrained customer in the network.

E Applications

= The outcomes of this work will be used to inform market bodies and
regulators as to the role and most suitable forms and applications of
dynamic operating envelopes in the context of DER marketplaces.

= Network operators will be able to make more informed decisions on
DER capacity allocation options.

= Customers/customer advocate groups will be able to better
understand the rationale and evidence behind the decisions on how
to assess the network capacity provided to DER.
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