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Important notice

Purpose

This document is Appendix A2 to the Draft Recommendations Update Report (Schedules 5.2 and 5.3a), published
as part of AEMO’s first review of the technical requirements for connection in the National Electricity Market under
clause 5.2.6A of the National Electricity Rules (NER). This document sets out initial drafting of NER amendments
that could be proposed to give effect to the revised recommendations in the update report. It is published for
consultation purposes only and is not intended to provide complete drafting of all amendments that may be
required.

AEMO acknowledges that further consequential amendments and transitional arrangements will be
required, and this draft is not intended to capture all such changes.

Base rules and change-marking

This document presents potential draft NER amendments in red underline and strikeout, against a modified base
version of extracts from NER Chapters 4, 5 and 10. The modified base version comprises:

o NER version 198, in effect as at 27 April 2023 and incorporating the National Electricity Amendment (Efficient
reactive current access standards for inverter-based resources) Rule 2023. Any amendments made in
subsequent published NER versions (up to 200 as at 26 July 2023) are not shown.

e The NER amendments to be introduced on 3 June 2024 by the National Electricity Amendment (Integrating
energy storage systems into the NEM) Rule 2021, as further amended by the National Electricity Amendment
(Implementing integrated energy storage systems) Rule 2023.

Disclaimer

This document does not constitute legal or business advice, and should not be relied on as a substitute for
obtaining detailed advice about the National Electricity Law, the National Electricity Rules, or any other applicable
laws, procedures or policies. AEMO has made reasonable efforts to ensure the quality of the information in this
document but cannot guarantee its accuracy or completeness.

Accordingly, to the maximum extent permitted by law, AEMO and its officers, employees and consultants involved
in the preparation of this publication:

e make no representation or warranty, express or implied, as to the currency, accuracy, reliability or
completeness of the information in this publication; and

e are not liable (whether by reason of negligence or otherwise) for any statements, opinions, information or
other matters contained in or derived from this publication, or any omissions from it, or in respect of a
person’s use of the information in this publication.

AEMO acknowledges the Traditional Owners of country throughout Australia and recognises their
confinuing connection to land, waters and culture. We pay respect fo Elders past and present.
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ACCESS STANDARDS REVIEW — DRAFT NATIONAL ELECTRICITY RULES AMENDMENTS — JULY 2023

CHAPTER 4
4. Power System Security
414 Acceptance of Performance Standards

(@ [Deleted]

(b) [Deleted]

(c) [Deleted]

(d) [Deleted]

() [Deleted]

(f) [Deleted]

(9) [Deleted]

(h) [Deleted]

(i) [Deleted]

() [Deleted]

(k) [Deleted]

() [Deleted]

(m) [Deleted]

(n) AEMO must establish and maintain a register of the performance standards
applicable to Registered Participants’ plant as advised i
Participants to AEMO in accordance with clause 5.3.7(9)(1), elatse-5.3.9(h)
or 5.3.12(h), established in accordance with rule 4.16 or amended in
accordance with rule 4.14.

(n1) By 1 July each year, AEMO must provide to the AER an up-to-date copy of
the register of performance standards required to be maintained under rule
4.14(n), including a copy of the corresponding performance standards.

(n2) The AER may, at any time, request AEMO to provide:

(1) an up-to-date copy of the register of performance standards (current as
at the date of the AER's request) including a copy of the corresponding
performance standards; or

(2) acopy of the performance standards relating to specified plant,

if, in the reasonable opinion of the AER, it is required for the performance or

exercise of the AER's functions.

(n3) Following a request under subparagraph (n2), AEMO must provide the

information requested within:
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(0)

(P)

(@)

()

©)
®

(1) 10 business days for a request under subparagraph (n2)(1); and
(2) 5 business days for a request under subparagraph (n2)(2),

unless the AER agrees otherwise.

Cc ted [A1]: Drafting note - AEMO does not determine

A performance standard applicable to a Schedule 5.2 Participant, Schedule
5.3 Participant or Schedule 5.3a Participant (whether or not a Registered
Participant) (Schedule 5 Participant) may be amended at any time by
agreement between AEMO,—the—relevant-Registered—Participant-and the
relevant Schedule 5 Participant, the Network Service Provider and, if the
performance standard relates to an AEMO advisory matter, AEMO, if:

(1) where the performance standard was established under a transitional
arrangement in rule 4.16 or 4.17, the amendment is consistent with the
actual plant capability agreed between AEMO, the relevant Schedule 5
Participant Registered-Participant-and the Network Service Provider,
even if it is less than the relevant minimum access standard that applied
to applications to connect at the time of agreement; or

(2) the amendment satisfies all requirements for negotiated access
standards under clause 5.3.4A(b); or

(3) the amendment satisfies all requirements to be an automatic access
standard.

performance standards, only advise on them. If AEMO is
proposing changes to performance standards, paragraph (p)
covers all applicable requirements and limits

C ted [A2]: Drafting note - AEMO agreement not

[Deleted]AEN 3 : ama

The Network Service Provider may as a condition of considering an
amendment proposed under rule 4.14(p) require payment of a fee to meet the
reasonable costs anticipated to be incurred by the Network Service Provider,
other Network Service Providers and AEMO, in the assessment of the
proposed amendment.

The Network Service Provider must require payment of a fee under rule
4.14(r) if so requested by AEMO.

On payment of the required fee referred to in rule 4.14(r), the Network Service
Provider must pay the costs anticipated to be incurred by the other Network
Service Providers and AEMO, as appropriate.

required on a non-AEMO advisory matter
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CHAPTER 5

5. Network Connection Access, Planning and
Expansion

Part A Introduction
5.1 Introduction to Chapter 5

511 Structure of this Chapter
(@ This Chapter deals with matters relating to networks.
(b) Itisdivided into the following Parts:
(1) this Part is introductory;

(2) Part B provides a framework for connection and access to a
transmission network or a distribution network and to the national grid;

(3) Part C addresses the network related issues following the negotiation of
a connection agreement under Part B, namely the design of connected
equipment, inspection and testing, commissioning and disconnection
and reconnection; and

(4) Part D deals with the planning and expansion of networks and the
national grid.

51.2 Overview of Part B and connection and access under the Rules
(@ Rule5.1A sets out the purpose, application and principles for Part B.

(b) Rule 5.2 sets out the obligations of Registered Participants under Part B and
other relevant Parts of this Chapter 5.

(¢) Rule 5.2A sets out obligations and principles relevant to connection and
access to transmission networks and designated network assets. This includes
the classification of certain services relating to assets relevant to connection
as prescribed transmission services, negotiated transmission services and
non-regulated transmission services. Rule 5.2A does not apply to the
declared transmission system of an adoptive jurisdiction.

(d) Rules 5.3, 5.3A and 5.3AA and Chapter 5A set out processes by which
Connection Applicants can negotiate for connection and access to the national
grid from a Network Service Provider. The process applicable will depend on
the nature of the apphication—proposed connection and the applicant. For
illustrative purposes only, the table below sets out an overview of the relevant
processes:
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Type of connection or access sought

Process

Connection to a transmission network{ (other than

Rule 5.3 applies

C d [A4]: Drafting note - this extends the

a declared shared network) of any plant,
including another network, a generating system,
an integrated resource system, a synchronous
condenser system or a load.

If connecting to part
of a transmission
network which is a
designated network
asset, then rule 5.3
applies subject to
the relevant access
policy (see clause
5.2A.8)

application of rule 5.3 to all plant seeking to connect to
transmission (generation, IRS, load and HVDC), consistent
with 5.2A.3

Connection to a declared shared network of any
plant, including another network, a generating
system, an integrated resource system, a
synchronous condenser system or a load.

Rule 5.3, as
modified by clause
5.1A.1(d) to (g),
and rule 5.3B apply

Connection to a distribution network of a
schedule 5.3a plant or another distribution
network (including an embedded network), where
the Connection Applicant:

e s aRegistered Participant or intends to
become a Registered Participant; or

e intends to apply for an exemption from a
requirement to register under Chapter 2 (and
is not eligible for an automatic exemption)

Rule 5.3 applies

Connection to a distribution network of a
generating system, an integrated resource system,
a synchronous condenser system or a large
inverter based load, where the Connection
Applicant:

e isa Registered Participant or intends to
become a Registered Participant (and is not
acting as the agent of a retail customer);

e intends to apply for an exemption from a
requirement to register under Chapter 2 (and
is not eligible for an automatic exemption);

e isanon-registered DER provider who has
made an election for rule 5.3A to apply
instead of Chapter 5A,; or

e isany person who wishes to connect a
synchronous condenser system or large
inverter based load.

Rule 5.3A applies,

Cc ted [A5]: Drafting note - also covers deemed
exemptions by the AER from NSP registration
Cc ted [A6]:

subject to clause
5.3.1A

Drafting note - assumes DNSP 5.3A connection process (and
schedules 5.4/5.5) will apply to standalone synchronous
condensers and large inverter-based loads
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Type of connection or access sought

Process

5 |Alteration of a generating system, integrated Clause 5.3.9 applies
resource system or synchronous condenser by a  |if the conditions in
Schedule 5.2 Participant. that clause are met

6 |Alteration of plant: Clause 5.3.12
e that includes an inverter based resource by a 2gﬁgﬁfolg:ﬁ that

Schedule 5.3 Participant; or
‘ ' clause are met
e aschedule 5.3a plant by a Schedule 5.3a
Participant.

7 |Access to a prescribed transmission service or Rule 5.3 applies,
negotiated transmission service not requiring subject to
establishment or modification of a connection modification as

provided in clause
5.2A.3(c)
8 |Distribution network user access sought by an Rule 5.3 or 5.3A (as
applicant who: applicable) and rule
e s aRegistered Participant or intends to 5.3AA apply
become a Registered Participant (and is not
acting as the agent of a retail customer); or

e isanon-registered DER provider who has
made an election for rule 5.3A to apply
instead of Chapter 5A.

9 |A load connecting to a distribution network Chapter 5A applies,
where the Connection Applicant is not a subject to clause
Registered Participant and is not intending to 5.3.1A(d)
become a Registered Participant (unless it is
acting as the agent of a retail customer) and is not
connecting a large inverter based resource.

Any load or non-registered DER provider
connecting to a regulated SAPS.

A non-registered DER provider who does not
make an election for rule 5.3A to apply instead of
Chapter 5A.

13 |A retail customer (or a retailer or Small Resource |Chapter 5A applies
Aggregator on behalf of that customer) seeking a
micro DER connection

e ion-Apoli R
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Connection Applicant P

a-transmission-network connecting-to-part
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. . P
Connection-Applicant -
& 'gl |e_g|stfe|ee| DI E.% provider I‘“‘.e akesﬁ
Chapter 5A-
7 |[Deleted] [Deleted]}
8 |A-Generator-orIntegrated-Resource Provider Clause 5:3.9
| -. i -
or-an-integrated-resource system-in-the
8A |A-Network User wishing to-alter connected-plant  |Clause 5.3.12
9 |A Connection-Applicant for prescribed s
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e ion Appli o

13 |A retail customer (or a retailer or Small Resource |Chapter 5A
Aggregator-on-behalf-of that customer)-seekinga  |applies
micro DER connection

(e) Inaddition to the rules referred to in paragraph (d), in relation to connection
and access to a distribution network:

(1) a Distribution Network Service Provider must comply with its
negotiating framework and Negotiated Distribution Service Criteria
when negotiating the terms and conditions of access to negotiated
distribution services;

(2) disputes relating to the terms and conditions of access to a direct control
service or to a negotiated distribution service, access charges or matters
referred to in clause 5.3AA(f) or 5.3AA(h) may be referred to the AER
in accordance with Part L of Chapter 6;

(3) Part G of Chapter 5A provides for dispute resolution by the AER for
certain disputes under Chapter 5A; and

(4) other disputes relating to connection and access may be subject to
dispute resolution under rule 8.2.

() Inaddition to the rules referred to in paragraph (d), in relation to connection
and access to a transmission network:

(1) schedule 5.11 sets out the negotiating principles which apply to
negotiations between a Transmission Network Service Provider and a
Connection Applicant for negotiated transmission services;

(2) rule 5.4 provides a framework for Connection Applicants and
Transmission Network Service Providers to appoint an Independent
Engineer to provide advice on certain technical matters; and

(3) rule 5.5 provides for commercial arbitration of disputes between a
Transmission Network Service Provider and a Connection Applicant as
to terms and conditions of access for the provision of prescribed
transmission services or for the provision of negotiated transmission
services.

(g9) Part B also provides for an owner of a designated network asset to have an
access policy for a designated network asset and for commercial arbitration
under rule 5.5 to apply to a DNA services access dispute.

51.3 Application of this chapter to a connection to a regulated SAPS

The following provisions do not apply to or in respect of a connection or proposed
connection to a regulated SAPS:

rules 5.3 and 5.3A; and
Part C.

@)
(b)
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Part B Network Connection and Access

5.1A Introduction to Part B

51A1 Purpose and Application

(@)

(b)
(©

(d)

(€)

This Part B:
(1) [Deleted]
(2) has the following aims:

(i)  to detail the principles and guidelines governing connection and
access to a network;

(if) toestablish th_e process to be followed by%RegwteredPa#Herpam

or-a-person-intending-to-hecome—a—Registered-Participant-for
establishing or modifying connections a-connection-to a network
by Registered Participants and, for certain types of plant, by other

persons, and exfor altering certain types of plant generating-plant
connected to a network;

(iii) to address a Connection Applicant's reasonable expectations of
the level and standard of power transfer capability that the
relevant network should provide; and

(iv) to establish processes to ensure ongoing compliance with the
technical requirements applied under ef-this Part B to facilitate
management of the national grid.

[Deleted].
_| Delet§d|.LLa—pepsen—mme—|s4+eFa—Reg+stered—R%+paM—9pa—pepsen

Subject to paragraphs () and (g), the following Rules apply in the application
of this Part B to transmission services provided by means of, or in connection
with, the declared transmission system of an adoptive jurisdiction:

(1) areference to a Network Service Provider is, in relation to the provision
of connection services, to be read as a reference to a declared
transmission system operator; and

(2)  areference to a Network Service Provider is, in relation to the provision
of shared transmission services, to be read as a reference to AEMO.

A reference in any of the following provisions to a Network Service Provider
will, in relation to the declared transmission system of an adoptive
jurisdiction, be construed as a reference to AEMO:

(1) clause 5.2.3(b);
(2) clause5.2.6;
(3) clause 5.3A.12;
(4) clause5.7.6;
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(5) clause 5.7.7 (except clause 5.7.7(c));

(6) rule5.11;

(7) clause 5.12.1;

(8) clause 5.12.2 (except clause 5.12.2(c)(2));

(9) clause5.14.1;

(10) schedule 5.1, clause S5.1.2.3;

(11) schedule 5.3, clause S5.3.5.

(f)  Subject to clause (f1) a reference in:

(1) the definition of RIT-T proponent in clause 5.10.2;

(2) clause5.14.3;

(3) clause 5.16.4;

(3A) clause 5.16A.4;

(4) rule5.16B;

(5) rule5.18;

(6) rule5.19;

(7) rule 5.20B; and

(8) rule 5.20C,

to a Transmission Network Service Provider will, in relation to the declared

transmission system of an adoptive jurisdiction, be construed as a reference

to AEMO.
(f1) A reference in:

(1) the definition of RIT-T proponent in clause 5.10.2;

(2) clause 5.16.4; and

(2A) clause 5.16A.4; and

(3) rule5.16B,

to a Transmission Network Service Provider will, in relation to the declared

transmission system of an adoptive jurisdiction, be construed as a reference

to the relevant declared transmission system operator where:

(4) therelevant RIT-T project (as defined in clause 5.10.2) is to address an
identified need that arises from the retirement or de-rating of network
assets; and

(5) acredible option (as defined in clause 5.10.2) for that RIT-T project (as
defined in clause 5.10.2) is replacement of network assets.

(9) Areference in any of the following provisions to a Network Service Provider

will, in relation to the declared transmission system of an adoptive
jurisdiction, be construed as a reference to the relevant declared transmission
system operator:

(1) clause 5.2.3(d)(12), (e) and (el)(except 5.2.3(e1)(2));
(2) clause 5.3.4A(c) and (d);
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(3) clause5.9.3;
(4) clause 5.9.4;
(5) clause 5.9.6;
(6) Schedule 5.1, clause S5.1.10.3(a);
(7)  Schedule 5.2 clause S5.2.3(a)(8).
5.1A.2  [Principles
This Part B is based on the following principles relating to connection to the
national grid:
(@ all Registered Participants should have the opportunity to form a connection

5.2
5.21

(b)

(©

(d)
(€)

to a network and have access to the network services provided by the networks
forming part of the national grid, except that if the connection is to a part of
a network that is a designated network asset then that connection and access
will be subject to the relevant access policy for that designated network asset;

the terms and conditions on which connection to a network and provision of
network service is to be granted are to be set out in commercial agreements
on reasonable terms entered into between a Network Service Provider and
other Registered Participants;

the technical terms and conditions of connection agreements regarding
standards of performance must be established at levels at or above the
minimum access standards set out in schedules 5.1, 5.2, 5.3 and 5.3a, with the
objective of ensuring that the power system operates securely and reliably and
in accordance with the system standards set out in schedule 5.1a;

[Deleted]
the operation of the Rules should result in the achievement of:

(1) long term benefits to Registered Participants in terms of cost and
reliability of the national grid; and

(2) open communication and information flows relating to connections
between Registered Participants themselves, and between Registered
Participants and AEMO, while ensuring the security of confidential
information belonging to competitors in the market.

Registered Participant obligations-Obligations

Obligations of all Registered Participants

@)

All Registered Participants must maintain and operate (or ensure their
authorised representatives maintain and operate) all plant and equipment that
is part of their facilities in accordance with:

(1) relevant laws;
(2) the requirements of the Rules;
(2A) subject to clause 5.2.2(d), applicable connection agreements; and

(3) good electricity industry practice, all applicable Australian Standards
and, to the extent specified in the Rules, applicable international
instruments. and-relevant-Australian-Standards-

Commented [A7]: Drafting note - as expressed exclusively
to Registered Participants, these principles may require
consequential amendments

Commented [A8]: Drafting note- AEMO suggests these
obligations should be civil penalty provisions. 5.2.1 includes
obligations on all registered participants, some (but not all) of
which are currently repeated in the individual participant
category obligations. It is proposed to reflect all common
obligations in 5.2.1 and to call out this clause specifically in the
individual category obligations.
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(b)

All Registered Participants must ensure that the connection agreements to
which they are a party require the provision and maintenance of all required
facilities consistent with good electricity industry practice and must operate
their plant and equipment in a manner:

(1) toassistinpreventing or controlling instability within the power system;
(2) to comply with their applicable performance standards and assist in

achieving the system standards;

(3) toassistin the maintenance of, or restoration to, a satisfactory operating
state of the power system; and

(4) to prevent uncontrolled separation of the power system into isolated
regions or partly combined regions, intra-regional transmission break-
up, or cascading outages, following any power system incident.

5.2.2 Connection agreements

@)

(b)

(©

(d)

If requested to do so by a Fransmissien-Network-User-Distribution-Network
User, AEMO or the AER, a Network Service Provider and a Fransmission
Network—User—orDistribution Network User {as-the-case-may—be} must
document the terms of any network connection arrangements made prior to
13 December 1998 and the resulting document will then be deemed to be a
connection agreement for the purposes of the Rules.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Rules apply to:

(1)  connection agreements made after 13 December 1998;
(2) deemed connection agreements under paragraph (a); and
(3) requests to establish connection after 13 December 1998.

This Chapter is neither intended to have, nor is it to be read or construed as
having, the effect of:

(1) altering any of the terms of a connection agreement; or

(2) altering the contractual rights or obligations of any of the parties under
the connection agreement as between those parties; or

(3) relieving the parties under any such connection agreement of their
contractual obligations under such an agreement.

Notwithstanding the provisions of clause 5.2.2(c), if any obligation imposed
or right conferred on a Registered Participant by this Chapter is inconsistent
with the terms of a connection agreement to which the Rules apply: and

(1) if the application of the inconsistent terms of the connection agreement
would adversely affect the quality or security of network service to
other Network Users, the parties to the connection agreement must
observe the provisions of this Chapter as if they prevail over the
connection agreement to the extent of the inconsistency; and

(2) otherwise, the connection agreement is to prevail.

Commented [A9]: Drafting note - this replaces obligations
currently in clauses 5.2.4, 5,2,5, and 5.2.5A, and is consistent
with objectives expressed in 5.1A.2(c) and requirements to be
coordinated by the NSP through connection agreements
under schedule 5.1
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5.2.3 Obligations of network service providers
The obligations in this clause 5.2.3 apply to a Network Service Provider in

@

(b)

©

(c1)

C ted [A10]: Drafting note - Removed as

Subject to clause 5.2.2(d), a A-Network Service Provider must comply with
the power system performance and quality of supply standards described in
schedule 5.1.:

Where the provisions of a the-connection agreement vary the technical
requirements set out in the schedules to this Chapter, the relevant Network
Service Provider must report on such variations to AEMO on an annual basis.
AEMO must allow access to such information to all other Network Service
Providers and the Network Service Providers must keep such information
confidential.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

M/here a Network Service Provider’s network comprises or incorporates

unnecessary and not used for any other category

(d)

plant:

Cc ted [A11]: Drafting note - Transitional provisions

(1) for which access standards are specified in any of schedules 5.2, 5.3 or
5.3a; and

(2) that is not subject to the terms of a connection agreement with another
person incorporating performance standards for the plant,

the Network Service Provider must determine and document the performance
standards applicable to that plant in accordance with the requirements of the
relevant schedule, and must advise AEMO of those performance standards
on request.

A Network Service Provider must:

(1) review and process applications to connect or modify a connection
which are submitted to it and must enter into a connection agreement

will be required to determine the time within which
performance standards for relevant existing NSP plant must
be documented after the effective date of the amending rule
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(1A)

O]

©)

4)

®)
(6)
U]

®)

©)

with each Registered Participant and any other person to which it has
provided a connection in accordance with rules 5.3 or 5.3A (as is
relevant) to the extent that the connection point relates to its part of the
national grid,;

co-operate with any other Network Service Provider who is processing
a connection enquiry or application to connect to allow that connection
enquiry or application to connect to be processed expeditiously and in
accordance with rules 5.3 or 5.3A (as is relevant);

ensure that, to the extent that a connection point relates to its part of the
national grid, every arrangement for connection with a Registered
Participant or any other arrangement involving a connection agreement
with that Network Service Provider complies with all relevant
provisions of the Rules;

co-ordinate the design aspects of equipment proposed to be connected
to its networks with those of other Network Service Providers in
accordance with rule 5.6 in order to seek to achieve power system
performance requirements in accordance with schedule 5.1;

together with other Network Service Providers, arrange for and
participate in planning and development of their networks and
connection points on or with those networks in accordance with Part D
of Chapter 5;

permit and participate in inspection and testing of facilities and
equipment in accordance with rule 5.7;

permit and participate in commissioning of facilities and equipment
which are to be connected to its network in accordance with rule 5.8;

advise a Registered Participant or other person with whom there is a
connection agreement upon request of any expected interruption
characteristics at a connection point on or with its network so that the
Registered Participant or other person may make alternative
arrangements for supply during such interruptions, including
negotiating for an alternative or backup connection;

Note

This subparagraph is classified as a tier 1 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

use its reasonable endeavours to ensure that modelling data used for
planning, design and operational purposes is complete and accurate and
order tests in accordance with rule 5.7 where there are reasonable
grounds to question the validity of data;

Note

This subparagraph is classified as a tier 2 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

provide to AEMO and other Network Service Providers all data
available to it and reasonably required for modelling the static and
dynamic performance of the power system;

Page 17



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(€)

(e1)

(10)

(1)

(12)

forward to AEMO and other Network Service Providers subsequent
updates of the data referred to in subparagraph (9) and, to the best of its
ability and knowledge, ensure that all data used for the purposes
referred to in rules 5.3 or 5.3A (as is relevant) is consistent with data
used for such purposes by other Network Service Providers;

Note

This subparagraph is classified as a tier 2 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

provide to AEMO the information required from relevant Registered
Participants and Connection Applicants (including, where relevant,
from the Network Service Provider itself) Generators—ertntegrated
Resource—Providers-under schedules 5.2, 5.3 or 5.3a and—from
Customers—under—schedule 5:3—and—from—Market—Network—Service

and details of any connection points with other Network Service
Providers; and
Note

This subparagraph is classified as a tier 2 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

where network augmentations, setting changes or other technical issues
arise which could impact across regional boundaries, provide AEMO
with a written report on the impact and its effects.

Note

This subparagraph is classified as a tier 2 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

A Network Service Provider must arrange for operation of that part of the
interconnected national electricity system over which it has control in
accordance with instructions given by AEMO.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Network Service Provider must, except in so far as its market network
services and parts of its network which are used solely for the provision of
market network services are concerned, arrange for:

¢))

@

©)

management, maintenance and operation of its part of the national grid
such that, in the satisfactory operating state, electricity may be
transferred continuously at a connection point on or with its network up
to the agreed capability;

operation of its network such that the fault level at any connection point
on or with that network does not breach the limits that have been
specified in a connection agreement;

management, maintenance and operation of its network to minimise the
number of interruptions to agreed capability at a connection point on
or with that network by using good electricity industry practice; and
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(4) restoration of the agreed capability at a connection point on or with that
network as soon as reasonably practicable following any interruption at
that connection point.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Network Service Provider must comply with applicable regulatory
instruments.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Each Network Service Provider must in respect of proposed new or altered

schedule 5.3a plant (whether or not eguipment-owned -eperated-or-controted

byt for the purpose of providing a market network service):

(1) submitan application to connect and enter into a connection agreement
with each other a-Network Service Provider to whose network a new
schedule 5.3a plant is to be connected, in accordance with rule 5.3,
prior to that equipment being connected; eonnected to the network of
that Network Service Provider or altered (as the case may be);

(2) comply with the reasonable requirements of AEMO and the relevant
Network Service Provider in respect of design requirements of
equipment proposed to be connected to the network of that Network
Service Provider in accordance with rule 5.6 and schedule 5.3a;

(3) provide forecast information to the relevant Network Service Provider
in accordance with Part D of Chapter 5;

(4) permit and participate in inspection and testing of facilities and
equipment in accordance with rule 5.7;

(5) permit and participate in commissioning of facilities and equipment
which are to be connected to a network for the first time in accordance
with rule 5.8; and

(6) [Deleted]

(7) give notice of intended voluntary permanent disconnection in
accordance with rule 5.9.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

(91) [MJA—NeMeﬂéemee—P@ndepmust—eemply—m&h—any—tepms—and
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(h)
(h1)
(h2)
(h3)
(i)

0)

(k)

0]

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)|

[Deleted]
[Deleted]
[Deleted]
[Deleted]

This Chapter is neither intended to require, nor is it to be read or construed as
having the effect of requiring, a Network Service Provider to permit
connection to or to augment any part of its network which is solely used for
the provision of market network services.

If in AEMO's reasonable opinion, there is a risk a Network Service Provider's
plant or equipment will:

(1) adversely affect network capability, power system security, quality or
reliability of supply, inter-regional power transfer capability;

(2) adversely affect the use of a network by a Network User; or
(3) have an adverse system strength impact,

AEMO may request the Network Service Provider to provide information of
the type described in clause 4.3.4(0), and following such a request, the
Network Service Provider must provide the information to AEMO and any
other relevant Network Service Provider(s) in accordance with the
requirements and circumstances specified in the Power System Model
Guidelines, the Power System Design Data Sheet and the Power System
Setting Data Sheet.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If in AEMO's reasonable opinion, information of the type described in clause
4.3.4(0) is required to enable a Network Service Provider to conduct the
assessment required by clause 5.3.4B, AEMO may request any other relevant
Network Service Provider to provide the information, and following such a
request, that Network Service Provider must provide the information to
AEMO and the other relevant Network Service Provider.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

All information provided to AEMO and the relevant Network Service
Provider(s) under paragraphs (j) and (k) must be treated as confidential
information by those recipients.

Commented [A12]: Drafting note - Deleted because 5.2.1
requires all registered participants to operate their facilities in
accordance with connection agreements, which would cover
terms relating to system strength remediation schemes. (Note,
also duplicates 5.2.3A(d).)

Page 20



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

5.2.3A

5.2.4

Obligations of Market Network Service Providers

(a0) The obligations in this clause 5.2.3A apply to a Market Network Service

(@)

(b)

(©

(d)

Provider in addition to its obligations as a Registered Participant under
clause 5.2.1 and as a Network Service Provider under clause 5.2.3.

If in AEMO's reasonable opinion, there is a risk a Market Network Service
Provider's plant or equipment will:

(1) adversely affect network capability, power system security, quality or
reliability of supply, inter-regional power transfer capability;

(2) adversely affect the use of a network by a Network User; or
(3) have an adverse system strength impact,

AEMO may request the Market Network Service Provider to provide
information of the type described in clause S5.3a.1(al), and following such a
request, the Market Network Service Provider must provide the information
to AEMO and the relevant Network Service Provider(s) in accordance with
the requirements and circumstances specified in the Power System Model
Guidelines, the Power System Design Data Sheet and the Power System
Setting Data Sheet.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If in AEMO's reasonable opinion, information of the type described in clause
S5.3a.1(al) is required to enable a Network Service Provider to conduct the
assessment required by clause 5.3.4B, AEMO may request a Market Network
Service Provider to provide the information, and following such a request,
the Market Network Service Provider must provide the information to AEMO
and the relevant Network Service Provider.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

All information provided to AEMO and the relevant Network Service
Provider(s) under paragraphs (a) and (b) must be treated as confidential
information by those recipients.

[Deleted] i

Cc ted [A13]: Drafting note - As above, deleted as

Obligations of customers

(@

The obligations in this clause 5.2.4 apply to a Customer in addition to its

5.2.1 requires all registered participants to comply with their
connection agreements

Cc ted [A14]: Drafting note - Paragraph (a) is covered

obligations as a Registered Participant under clause 5.2.1. Each-Customer

by the obligations on all registered participants
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(b)

(©

(d)

A Customer must:

(1) submitan application to connect in respect of new or altered equipment
owned, operated or controlled by the Customer and enter into a
connection agreement with a Network Service Provider in accordance
with rule 5.3 or 5.3A prior to that equipment being connected to the
network of that Network Service Provider or altered (as the case may
be);

(2) comply with the reasonable requirements of the relevant Network
Service Provider in respect of design requirements of equipment
proposed to be connected to the network of that Network Service
Provider in accordance with rule 5.6 and schedule 5.3;

(3) provide load forecast information to the relevant Network Service
Provider in accordance with Part D of Chapter 5;

(4) permit and participate in inspection and testing of facilities and
equipment in accordance with rule 5.7;

(5) permit and participate in commissioning of facilities and equipment
which are to be connected to a network for the first time in accordance
with rule 5.8; and

(6) [Deleted]

(7)  give notice of any intended voluntary permanent disconnection in
accordance with rule 5.9.

If in AEMO's reasonable opinion, there is a risk that a Customer’s plant will:

(1) adversely affect network capability, power system security, quality or
reliability of supply, inter-regional power transfer capability;

(2) adversely affect the use of a network by a Network User; or
(3) have an adverse system strength impact,

AEMO may request a Customer to which Schedule 5.3 applies to provide
information of the type described in clause S5.3.1(al), and following such a
request, the Customer must provide the information to AEMO and the relevant
Network Service Provider(s) in accordance with the requirements and
circumstances specified in the Power System Model Guidelines, the Power
System Design Data Sheet and the Power System Setting Data Sheet.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If in AEMO's reasonable opinion, information of the type described in clause
S5.3.1(al) is required to enable a Network Service Provider to conduct the
assessment required by clause 5.3.4B, AEMO may request a Customer to
which Schedule 5.3 applies, to provide the information, and following such a
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5.2.5

)

®

request, the Customer must provide the information to AEMO and the relevant
Network Service Provider.
Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

All information provided to AEMO and the relevant Network Service
Provider(s) under paragraphs (c) and (d) must be treated as confidential
information by those recipients.

|De|etec_1| A-Customer-must-comply-with-any terms-and-conditions-of a

Obligations of Generators

(@)

(b)

The obligations in this clause 5.2.5 apply to a Generator in addition to its
obligations as a Registered Participant under clause 5.2.1. A-Generator-must

omply-w

A Generator must:

(1) submit an application to connect in respect of new generating plant
owned, operated or controlled by the Generator, or to be owned,
operated or controlled by the Generator, and enter into a connection
agreement with a Network Service Provider in accordance with rule 5.3
prior to that generating plant being connected to the network of that
provider;

(2) comply with the reasonable requirements of the relevant Network
Service Provider in respect of design requirements of generating plant
proposed to be connected to the network of that provider in accordance
with rule 5.6 and schedule 5.2;

(3) provide generation forecast information to the relevant Network Service
Provider in accordance with Part D of Chapter 5;

(4) permit and participate in inspection and testing of facilities and
equipment in accordance with rule 5.7;

(5) permit and participate in commissioning of facilities and equipment
which are to be connected to a network for the first time in accordance
with rule 5.8; and

(6) give notice of intended voluntary permanent disconnection in
accordance with rule 5.9.
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(d) Ifin AEMO's reasonable opinion, there is a risk that a Generator's plant will:

(1) adversely affect network capability, power system security, quality or
reliability of supply, inter-regional power transfer capability;

(2) adversely affect the use of a network by a Network User; or
(3) have an adverse system strength impact,

AEMO may request a Generator to provide information of the type described
in clause S5.2.4, and following such a request, the Generator must provide
the information to AEMO and the relevant Network Service Provider(s) in
accordance with the requirements and circumstances specified in the Power
System Model Guidelines, the Power System Design Data Sheet and the
Power System Setting Data Sheet.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

(e) Ifin AEMO's reasonable opinion, information of the type described in clause
S5.2.4 is required to enable a Network Service Provider to conduct the
assessment required by clause 5.3.4B, AEMO may request a Generator to
provide the information, and following such a request, the Generator must
provide the information to AEMO and the relevant Network Service Provider.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

(f) All information provided to AEMO and the relevant Network Service
Provider(s) under paragraphs (c) and (d) must be treated as confidential
information by those recipients.

5.2.5A  Obligations of Integrated Resource Providers

(@ The obligations in this clause 5.2.5A apply to an Integrated Resource
Provider in addition to its obligations as a Registered Participant under

clavse 52000 Aan-bntocioiodPecogres Provider cauel plos apd cdocion e

(b)  An Integrated Resource Provider must:
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(d)

(€)

®

(1) submitan application to connect in respect of new generating plant
(including an integrated resource system) owned, operated or
controlled by the Integrated Resource Provider, or to be owned,
operated or controlled by the Integrated Resource Provider, and enter
into a connection agreement with a Network Service Provider in
accordance with rule 5.3 prior to that generating plant being connected
to the network of that provider;

(2) comply with the reasonable requirements of the relevant Network
Service Provider in respect of design requirements of generating plant
proposed to be connected to the network of that provider in accordance
with rule 5.6 and schedule 5.2;

(3) provide generation forecast information to the relevant Network
Service Provider in accordance with Part D of Chapter 5;

(4) permitand participate in inspection and testing of facilities and
equipment in accordance with rule 5.7;

(5) permitand participate in commissioning of facilities and equipment
which are to be connected to a network for the first time in accordance
with rule 5.8; and

(6) givenotice of intended voluntary permanent disconnection in
accordance with rule 5.9.

If in AEMO's reasonable opinion, there is a risk that an Integrated Resource
Provider's plant will:

(1) adversely affect network capability, power system security, quality or
reliability of supply, inter-regional power transfer capability;

(2) adversely affect the use of a network by a Network User; or
(3) have an adverse system strength impact,

AEMO may request the Integrated Resource Provider to provide information
of the type described in clause S5.2.4, and following such a request, the
Integrated Resource Provider must provide the information to AEMO and the
relevant Network Service Provider(s) in accordance with the requirements
and circumstances specified in the Power System Model Guidelines, the
Power System Design Data Sheet and the Power System Setting Data Sheet.

If in AEMO's reasonable opinion, information of the type described in clause
S5.2.4 is required to enable a Network Service Provider to conduct the
assessment required by clause 5.3.4B, AEMO may request the Integrated
Resource Provider to provide the information, and following such a request,
the Integrated Resource Provider must provide the information to AEMO and
the relevant Network Service Provider.

All information provided to AEMO and the relevant Network Service
Provider(s) under paragraphs (c) and (d) must be treated as confidential
information by those recipients.
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5.2.6

5.2.6A

Obligations of AEMO

AEMO must provide to Network Service Providers on request, a copy of any report
provided to AEMO by a Network Service Provider under clause 5.2.3(d)(12). If a
Registered Participant reasonably considers that it is or may be adversely affected
by a development or change in another region, the Registered Participant may
request the preparation of a report by the relevant Network Service Provider as to
the technical impacts of the development or change. If so requested, the Network
Service Provider must prepare such a report and provide a copy of it to AEMO, the
Registered Participant requesting the report and, on request, any other Registered
Participant.

Note

This clause is classified as a tier 2 civil penalty provision under the National Electricity (South
Auwustralia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity (South Australia)
Regulations.)

AEMO review of technical requirements for connection

(@ AEMO must conduct a review of some or all of the technical requirements set
out in Sechedule schedule 5.2, Sehedule schedule 5.3 and Schedule schedule
5.3a at least once in every five year period (and may conduct a review more
frequently if AEMO considers necessary) to assess whether those
requirements should be amended, having regard to:

(1) the national electricity objective;

(2) the need to achieve and maintain power system security;

(3) changes in power system conditions; and

(4) changes in technology and capabilities of facilities and plant.

(b)  When conducting a review under this clause 5.2.6A, AEMO must consult
with, among other affected parties, the Reliability Panel.

(¢) AEMO must commence a review under this clause 5.2.6A with the
publication of an approach paper on its website, which must:

(1) set out the scope of the review, including the nature and extent of the
issues to be reviewed,;

(2)  describe the technical requirements to be consulted on; and
(3) state the date by which a draft report will be published.
(d) AEMO must publish a draft report on its website that:

(1) sets out AEMO's recommendations for any amendments to the technical
requirements set out in Sehedule schedule 5.2, Sechedule schedule 5.3
and Sehedule schedule 5.3a and the reasons for those recommendations;
and

(2) includes an invitation for written submissions to be made to AEMO
within a period specified in the invitation (which must be at least 30
business days) on the technical requirements and recommendations in
the draft report and must publish any submissions on its website, subject
to obligations in respect of confidential information.

() AEMO must publish a final report on its website within 12 months of the
approach paper's publication under paragraph (c), setting out AEMO's
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5.2.7

5.2A
[...]
5.3
5.3.1

®

recommendations for any amendments to the technical requirements set out
in Schedule schedule 5.2, Schedule schedule 5.3 and Sehedule schedule 5.3a,
having regard to the matters set out in subparagraphs (a)(1) to (4) and any
submissions made in response to its invitation under subparagraph (d)(2).

As soon as practicable following publication of a final report under paragraph
(e), AEMO must provide written notification to the AEMC as to whether
AEMO will be submitting a Rule change proposal that results from the review.

Obligations of designated network asset owners

(@)
(b)

(©
(d)

[Deleted]

An owner of a designated network asset must plan, design and construct its
designated network asset to comply with:

(1) the functional specifications applicable to those designated network
assets as specified by the Primary Transmission Network Service
Provider; and

(2) its network operating agreement applicable to those designated network
assets.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

An owner of a designated network asset must prepare, maintain and publish
an access policy in accordance with clause 5.2A.8.

An owner of a designated network asset must permit and participate in
commissioning of facilities and equipment that are to be connected to a
network for the first time in accordance with rule 5.8.

Transmission network connection and access

Establishing or Modifying Connection

Process and procedures

(@)

(b)

For the purposes of this rule 5.3:
(1) establish a connection includes:

(i)  modify an existing connection or alter plant but does not include
alterations to plant in the circumstances set out in clause 5.3.9 or
clause 5.3.12; or

(if) incorporating a designated network asset into a transmission
network.

(2) connect includes the incorporation of a designated network asset into a
transmission network.
Subject-to-paragraph-(b1)-Any person who wishes to establish a connection:

(1) toatransmission network, for any plant, must follow the process in this
rule 5.3, subject to paragraph (b1);
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(2) to a distribution network, for a schedule 5.3a plant or another
distribution network (including an embedded network), must follow the
process in this rule 5.3; or

(3) toadistribution network, for any other plant, must follow the applicable

process specnfled in clause 5.3. 1A a—Regmed—PaFuemer—pepsen

If a person Registered—Participant,—or—person—intending—to—become—a

Registered—Participant; wishes to establish a connection establish—a
connection-to a part of a network that is a designated network asset either

through a dedicated connection asset or by way of a new designated network
asset, then:

(1) for connection, the process in rule 5.3 applies; and

(2) for access to DNA services from the existing designated network asset,
the access is governed by the relevant access policy that applies.

A Generator—or—Integrated—Resource—Provider Schedule 5.2 Participant

wishing to alter any connected generating system,—er integrated resource
system or synchronous condenser system must comply with clause 5.3.9 and
a Schedule 5.3 Participant wishes to establish a connection to a distribution
network must follow the relevant process specified or Schedule 5.3a
Participant Network—User-or-Market-Network-Service—Provider-to whom
clause 5.3.12 applies must comply with clause 5.3.12.

[Deleted JAEMO-must-comply-with-clause-5.3.11inrelation-to-requests—to

change normal-voltage.

For connection to a transmission network, there may be more than one
Connection Applicant in relation to a connection where there are different
persons developing and owning contestable IUSA components, dedicated
connection assets, designated network assets and Transmission Network User
facilities in relation to that connection.

Application of rule to connection of distribution connected systems

(b)

©

(@) [Deleted][Peleted]}

If a Connection Applicant wishes to connect a generating system, er-an
integrated resource system, a synchronous condenser system or a large
inverter based load to a distribution network, then:

(1)  unless otherwise provided, rule 5.3A applies to the proposed connection
and clauses 5.3.2, 5.3.3, 5.3.4 and 5.3.5 do not apply to the proposed
connection; and

(2) for the avoidance of doubt, the application of the balance of Chapter 5,
Part B to the Connection Applicant is otherwise unaffected by this
clause 5.3.1A.

A reference to a Connection Applicant in paragraph (b) is to a:

(1) Registered Participant or person who intends to be a Registered
Participant-Biesbudon-Conpectod-Posoures Providar

Commented [A15]: Drafting note - deleted based on
definitional change. Subject to confirmation that there are no
recorded normal voltages that would be affected by deletion
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(2) person who has applied or intends to apply to AEMO for an exemption
from the requirement to register as a Generator or Integrated Resource
Provider in respect of a generating system or an integrated resource
system (and is not eligible for an automatic exemption under the
registration information resource and guidelines);

(3) non-registered DER provider who has made an election under clause
5A.A.2(c); or

(4) a person (including a non-registered DER provider_or other retail
customer) who is seeking connection for a large inverter based
resource or a synchronous condenser systems.

(d) The process for establishing a connection to a distribution network by a
person other than a Connection Applicant listed in paragraph (c) is specified
in Chapter 5A, provided that where the person is:

(1) a Schedule 5.2 Participant under clause S5.2.1, the requirements of
schedule 5.2 apply to the extent provided for under clause S5.2.1; or

(2) a Schedule 5.3 Participant under clause S5.3.1a, the requirements of
schedule 5.3 apply to the extent provided for under clause S5.3.1a,

and for the purposes of determining performance standards under the relevant

schedule, the processes in clause 5.3.4A will apply with such modifications

as are appropriate to the nature of the connection.

5.3.2 Connection enquiry

(@)

(b)

(©

A person referred to in clause 5.3.1(b) who wishes to make an application to
connect must first make a connection enquiry by advising the Local Network
Service Provider of the type, magnitude and timing of the proposed
connection to that provider's network.

If the information submitted with a connection enquiry is inadequate to enable
the Local Network Service Provider to process the enquiry the provider must
within 5 business days, advise the Connection Applicant what other relevant
preliminary information of the kind listed in schedule 5.4 is required before
the connection enquiry can be further processed.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Local Network Service Provider must advise the Connection Applicant
within 10 business days of receipt of the connection enquiry and the further
information required in accordance with paragraph (b) if the enquiry would
be more appropriately directed to another Network Service Provider.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Commented [A16]: Drafting note: Suggested deletion as
this cannot be a precondition of being a Connection Applicant
under this clause - following the process involved in these
steps is one of the obligations of a Connection Applicant.
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The Connection Applicant, notwithstanding the advice received under
paragraph (c), may if it is reasonable in all the circumstances, request the
Local Network Service Provider to process the connection enquiry and the
provider must meet this request.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Where the Local Network Service Provider considers that the connection
enquiry should be jointly examined by more than one Network Service
Provider, with the agreement of the Connection Applicant, one of those
Network Service Providers may be allocated the task of liaising with the
Connection Applicant and the other Network Service Providers to process and
respond to the enquiry.

A Network Service Provider must, to the extent that it holds technical
information necessary to facilitate the processing of a connection enquiry
made in accordance with paragraph (a) or an application to connect in
accordance with clause 5.3.4(a), provide that information to the Connection
Applicant in accordance with the relevant requirements of schedule 5.1, 5.2,
5.3 or 5.3a.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If applicable, a Primary Network Service Provider may charge a Connection
Applicant an enquiry fee, the amount of which must not be more than
necessary to cover the reasonable costs of work required to provide the
information in clauses 5.3.3(b)(5A) and (7) to (10).

Response to connection enquiry

@

(b)

In preparing a response to a connection enquiry, the Network Service Provider
must liaise with other Network Service Providers with whom it has
connection agreements, if the Network Service Provider believes, in its
reasonable opinion, that compliance with the terms and conditions of those
connection agreements will be affected. The Network Service Provider
responding to the connection enquiry may include in that response the
reasonable requirements of any such other Network Service Providers for
information to be provided by the Connection Applicant.

The Network Service Provider must:
(1) within:

(i) 40 business days after receipt of the connection enquiry which
relates to a designated network asset and all such additional
information (if any) advised under clause 5.3.2(b);

(if) 30 business days after receipt of any other connection enquiry and
all such additional information (if any) advised under clause
5.3.2(b); or

Page 30



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

@

within 30 business days after receipt of a request from the Connection
Applicant to the Local Network Service Provider to process the
connection enquiry under clause 5.3.2(d),

provide the following information in writing to the Connection Applicant:

©)

)

®)

(5A)

(5B)

(6)

@

®)
©)

the identity of other parties that the Network Service Provider
considers:

(i)  will need to be involved in planning to make the connection; and

(i)  must be paid for transmission services or distribution services in
the appropriate jurisdiction;

whether it will be necessary for any of the parties identified in
subparagraph (3) to enter into an agreement with the Connection
Applicant in respect of the provision of connection or other
transmission services or distribution services or both, to the Connection
Applicant;

in relation to Distribution Network Service Providers and Network
Service Providers for declared transmission systems, whether any
service the Network Service Provider proposes to provide is contestable
in the relevant participating jurisdiction;

whether any service a Transmission Network Service Provider proposes
to provide in relation to the connection enquiry is a prescribed
transmission service, a negotiated transmission service or a non-
regulated transmission service including, if applicable:

(i)  whether the capital cost of any identified user shared asset is
reasonably expected to exceed $10 million; and

(ii) ifso, the contestable IUSA components and non-contestable IUSA
components;

whether the connection enquiry relates to connection to a part of a
network that is a designated network asset;

a preliminary program showing proposed milestones for connection
and access activities which may be modified from time to time by
agreement of the parties, where such agreement must not be
unreasonably withheld;

the specification of the interface required to provide the connection,
including plant and equipment requirements for the connection of a
dedicated connection asset or designated network asset (as
applicable), to the transmission network and of the interface between
the transmission network and any contestable IUSA components or
designated network asset;

if applicable, the scope of work for any non-contestable 1USA
components;

if the response to the connection enquiry specifies the need for an
identified user shared asset the capital cost of which is reasonably
expected to exceed $10 million or includes a designated network asset,
a functional specification:
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(b1)

(b2)

(b3)

(i)  setting out the technical parameters for that asset as described in
the table in clause 5.2A.4 with sufficient detail to enable the
Connection Applicant to obtain binding tenders for the provision
of detailed design, construction and ownership services for the
contestable IUSA components or designated network asset; and;

(i) at the Primary Transmission Network Service Provider's
option in respect of an identified user shared asset, that is above
those minimum requirements in subparagraph (i) subject to the
Primary Transmission Network Service Provider separately
identifying the additional requirements and agreeing to fund the
additional works related to those requirements;

(10) an indicative costing for operation and maintenance services for any
identified user shared asset or designated network asset, based on the
functional specification provided pursuant to subparagraph (9); and

(11) the amount of any enquiry fee under clause 5.3.2(g).
Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider must:

(1) within 30 business days after receipt of the connection enquiry and all
such additional information (if any) advised under clause 5.3.2(b); or

(2) within 30 business days after receipt of a request from the Connection
Applicant to the Local Network Service Provider to process the
connection enquiry under clause 5.3.2(d),

provide the Connection Applicant with the following written details of each
technical requirement relevant to the proposed plant:

(3) the automatic access standards;
(4) the minimum access standards;
(5) the applicable plant standards;

(6) the negotiated access standards that will require AEMO's involvement
in accordance with clause 5.3.4A(c); and

™

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Registered Participant, AEMO or interested party may request the
Reliability Panel to determine whether, in respect of one or more technical
requirements for access, an existing Australian or international standard, or a
part thereof, may be adopted as a plant standard for a particular class of plant.

Where, in respect of a technical requirement for access, the Reliability Panel
determines a plant standard for a particular class of plant in accordance with
clause 8.8.1(a)(8) as an acceptable alternative to a particular minimum access

Page 32



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(b4)

(bS)

(©

standard or automatic access standard, a plant which meets that plant
standard is deemed to meet the applicable automatic access standard or
minimum access standard for that technical requirement.

In making a determination in accordance with clause 5.3.3(b2) the Reliability
Panel must consult Registered Participants and AEMO using the Rules
consultation procedures.

For a connection point for a proposed new connection in relation to which
clause 5.3.4B applies, within the time applicable under paragraph (b1), the
Network Service Provider must provide the Connection Applicant with the
following written details:

(1) the minimum three phase fault level at the connection point;

(2) the results of the Network Service Provider's preliminary assessment of
the impact of the new connection undertaken in accordance with the
system strength impact assessment guidelines and clause 5.3.4B; and

(3) except where, under clause 5.3.4B(a3), the Network Service Provider is
not required to calculate the system strength locational factor:

(i) the indicative system strength quantity for the connection point;
(if) the system strength locational factor for the connection point; and

(iiif) the relevant system strength node and the indicative system
strength charge using the then applicable system strength unit
price.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Within 30 business days after receipt of the connection enquiry and all such
additional information (if any) advised under clause 5.3.2(b) or, if the
Connection Applicant has requested the Local Network Service Provider to
process the connection enquiry under clause 5.3.2(d), within 20 business days
after receipt of that request, the Network Service Provider must provide to the
Connection Applicant written advice of all further information which the
Connection Applicant must prepare and obtain in conjunction with the
Network Service Provider to enable the Network Service Provider to assess
an application to connect including:

(1) details of the Connection Applicant's connection requirements, and the
Connection Applicant's specifications of the facility to be connected,
consistent with the requirements advised in accordance with
clause 5.3.3(b1);

(2) details of the Connection Applicant's reasonable expectations of the
level and standard of service of power transfer capability that the
network should provide;

(3) alistof the technical data to be included with the application to connect,
which may vary depending on the connection requirements and the
type, rating and location of the facility to be connected and will
generally be in the nature of the information set out in schedule 5.5 but

Page 33



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198 , PLANNING AND EXPANSION
may be varied by the Network Service Provider as appropriate to suit
the size and complexity of the proposed facility to be connected;

(4) commercial information to be supplied by the Connection Applicant to
allow the Network Service Provider to make an assessment of the ability
of the Connection Applicant to satisfy the prudential requirements set
out in rules 6.21 and 6A.28;

(4A) the DER generation information that the Network Service Provider
requires;

(5) the amount of the application fee which is payable on lodgement of an
application to connect, such amount:

(i)  notbeing more than necessary to cover the reasonable costs of all
work anticipated to arise from investigating the application to
connect and preparing the associated offer to connect and to meet
the reasonable costs anticipated to be incurred by AEMO and
other Network Service Providers whose participation in the
assessment of the application to connect will be required; and

(i)  must not include any amount for, or in anticipation of, the costs
of the person using an Independent Engineer; and

(6) any other information relevant to the submission of an application to
connect.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity

(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity

(South Australia) Regulations.)

5.3.4 Application for connection

(@ A person who has made a connection enquiry under clause 5.3.2 may,
following receipt of the responses under clause 5.3.3, make an application to
connect in accordance with this clause 5.3.4, clause 5.3.4A and clause 5.3.4B.

(b) To be eligible for connection the Connection Applicant must submit an

application to connect containing:
(1) the information specified in clause 5.3.3(c);
(2) the relevant application fee to the relevant Network Service Provider;

(3) for services related to contestable IUSA components that the
Connection Applicant has not obtained from the Primary Transmission
Network Service Provider or a designated network asset (as
applicable):

(i) the Connection Applicant's process for how the Primary
Transmission Network Service Provider will undertake a review
of the detailed design and inspect the construction of those
components or assets and how risks of defects will be addressed;

(if) the detailed design of those components or assets; and

(iii) if the Primary Transmission Network Service Provider will not
own the contestable ITUSA components or designated network
asset, the Connection Applicant's proposed changes (if any) to the

Page 34



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(b1)

(©

(d)

(€)

®

form of network operating agreement published pursuant to
schedule 5.10; and

(4) ifthe Connection Applicant has obtained services related to contestable
IUSA components or a designated network asset other than from the
Primary Transmission Network Service Provider, all information
reasonably required for the Primary Transmission Network Service
Provider to properly provide operation and maintenance services for
the life of those componentsor assets, including details of the
contestable IUSA components or designated network assets'
construction, instructions for operation and maintenance and health
safety and asset management manuals; and

(5) except where, under clause 5.3.4B(a3), the Network Service Provider is
not required to calculate the system strength locational factor, the
Connection Applicant's election under clause 5.3.4B(b1).

The Connection Applicant's detailed design under paragraph (b)(3)(ii):

(1)  must be consistent with the minimum functional specification provided
by the Primary Transmission Network Service Provider under clause
5.3.3(b)(9)(i);

(2) must not unreasonably inhibit the capacity for future expansion of the
identified user shared asset or preclude the possibility of future
connections to that asset; and

(3) subject to the Connection Applicant considering the Primary
Transmission Network Service Provider's additional requirements
under clause 5.3.3(b)(9)(ii) in good faith, may be (but is not required to
be) consistent with those additional requirements.

In relation to Distribution Network Service Providers and Network Service
Providers for declared transmission systems, the Connection Applicant may
submit applications to connect to more than one Network Service Provider in
order to receive additional offers to connect in respect of facilities to be
provided that are contestable.

To the extent that an application fee includes amounts to meet the reasonable
costs anticipated to be incurred by any other Network Service Providers or
AEMO in the assessment of the application to connect, a Network Service
Provider who receives the application to connect and associated fee must pay
such amounts to the other Network Service Providers or AEMO, as
appropriate.

For each technical requirement where the proposed arrangement will not meet
the automatic access standards nominated by the Network Service Provider
pursuant to clause 5.3.3(b1), the Connection Applicant must submit with the
application to connect a proposal for a negotiated access standard for each
such requirement to be determined in accordance with clause 5.3.4A.

The Connection Applicant may:

(1) lodge separate applications to connect and separately liaise with the
other Network Service Providers identified in clause 5.3.3(b) who may
require a form of agreement;

(2) lodge one application to connect with the Network Service Provider
who processed the connection enquiry and require it to liaise with those
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5.3.4A

@)

other Network Service Providers and obtain and present all necessary
draft agreements to the Connection Applicant; or

(3) lodge a combined application to connect with the Primary Network
Service Provider where the connection involves more than one
Connection Applicant due to different persons developing and owning
contestable IUSA components, dedicated connection assets, designated
network assets and Transmission Network User facilities in relation to
that connection.

A Connection Applicant who proposes a system strength remediation scheme
under clause 5.3.4B must submit its proposal with the application to connect.

Negotiated access standards

(@)
(b)

(b1)

AEMO must advise on AEMO advisory matters.
A negotiated access standard must:

(1) subject to subparagraph (1A), be no less onerous than the corresponding
minimum access standard provided by the relevant Network Service
Provider under clauses 5.3.3(b1)(4) or S5.4B(b)(2);

(1A) with respect to a submission by-a-Generator-or-integrated-Resource
Provider-under clause 5.3.9(b)(3); or a—Network—User-or—Market
Network-Service-Provider-underclause-5.3.12(b)(3), be no less onerous
than the existing performance standard that corresponds to the
technical requirement that is affected by the alteration to the relevant

plant-generating—system-or-integrated-—resource—system-or—plant—(as
applicable);

(2) besetata level that will not adversely affect power system security jor
achievement of the system standards;

Cc ted [A17]: Drafting note - this reflects the objective

(3) be set at a level that will not adversely affect the quality of supply for
other Network Users; and

@

negeuatedraeeess%tand%nsehedme%%meet the requwements of a

negotiated access standard for the corresponding technical requirement
under schedule 5.2, schedule 5.3 or schedule 5.3a as applicable,

where the assessment of those matters considers, as relevant and in the range
of expected power system operating conditions, the expected performance of
the existing power system, considered projects and known projects for
connection of a Network User that the Network Service Provider reasonably

in 5.1A.2(c), obligations of all Registered Participants, and is
reflected in some technical standards

considers will proceed.

Cc ted [A18]: Drafting note - this paragraph seeks to

When submitting a proposal for a negotiated access standard under clauses
5.3.4(e), 5.3A.9(f), 5.3.9(b)(3), 5.3.12(b)(3) or subparagraph (h)(3), and
where there is a corresponding automatic access standard for the relevant
technical requirement, a Connection Applicant must propose a standard that
is as close as practicable to the corresponding automatic access standard,
having regard to:

(1) the need to protect the plant from damage;
(2) power system conditions at the location of the proposed connection; and

capture the slightly different iterations of broadly the same
concepts that are currently expressed throughout the
technical standards (e.g. S5.2.5.1, S5.2.5.4, S5.2.5.5,
$5.2.5.12, S5.2.8), but are likely to be relevant for most.
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(b2)

(©

(d)

(d1)

(€)

(3) the commercial and technical feasibility of complying with the
automatic access standard with respect to the relevant technical
requirement.

When proposing a negotiated access standard under paragraph (bl), the
Connection Applicant must provide reasons and evidence to the Network
Service Provider and AEMO as to why, in the reasonable opinion of the
Connection Applicant, the proposed negotiated access standard is
appropriate, including:

(1) how the Connection Applicant has taken into account the matters
outlined in subparagraphs (b1)(1) to (3); and

(2) how the proposed negotiated access standard meets the requirements
of paragraph (b).

Following the receipt of a proposed negotiated access standard under clauses
5.3.4(e), 5.3A.9(f), 5.3.9(b)(3), 5.3.12(b)(3) or subparagraph (h)(3), the
Network Service Provider must consult with AEMO as soon as practicable in
relation to AEMO advisory matters for that proposed standard.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Within 20 business days following the later of:

(1) receipt of aproposed negotiated access standard under clauses 5.3.4(e),
5.3A.9(f), 5.3.9(b)(3), 5.3.12(h)(3) or subparagraph (h)(3); and

(2) receipt of all information required to be provided by the Connection
Applicant under clauses S5.2.4, S5.5.6, S5.3.1(al) or S5.3a.1(al),

AEMO must advise the Network Service Provider in writing, in respect of
AEMO advisory matters, whether the proposed negotiated access standard
should be accepted or rejected.

When advising the Network Service Provider under paragraph (d) to reject a
proposed negotiated access standard, and subject to obligations in respect of
confidential information, AEMO must:

(1) provide detailed reasons in writing for the rejection to the Network
Service Provider, including:

(i) ~ where the basis of AEMO's advice is lack of evidence from the
Connection Applicant, details of the additional evidence of the
type referred to in paragraph (b2) AEMO requires to continue
assessing the proposed negotiated access standard; and

(if)  the extent to which each of the matters identified at subparagraphs
(b)(2), (b)(1A), (b)(2) and (b)(4) contributed to AEMO's decision
to reject the proposed negotiated access standard; and

(2) recommend a negotiated access standard that AEMO considers meets
the requirements of subparagraphs (b)(1), (b)(1A), (b)(2) and (b)(4).

Within 30 business days following the later of:
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®

©)

(1) receipt of a proposed negotiated access standard in accordance with
clauses 5.3.4(e), 5.3A.9(f), 5.3.9(b)(3), 5.3.12(b)(3) or subparagraph
(h)(3); and

(2) receipt of all information required to be provided by the Connection
Applicant under clauses S5.2.4, S5.5.6, S5.3.1(al) or S5.3a.1(al),

the Network Service Provider must accept or reject a proposed negotiated
access standard.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider must reject the proposed negotiated access
standard where:

(1) in the Network Service Provider's reasonable opinion, one or more of
the requirements at subparagraphs (b)(1), (b)(1A), (b)(3) and (b)(4) are
not met; or

(2) AEMO has advised the Network Service Provider under paragraph (d)
to reject the proposed negotiated access standard.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If a Network Service Provider rejects a proposed negotiated access standard,
the Network Service Provider must, at the same time:

(1) subject to obligations in respect of confidential information, provide to
the Connection Applicant:

(i)  where the basis for the Network Service Provider's rejection is
lack of evidence from the Connection Applicant, details of the
additional evidence of the type referred to in paragraph (b2) the
Network Service Provider requires to continue assessing the
proposed negotiated access standard;

(if)  detailed reasons in writing for the rejection, including the extent
to which each of the matters identified at subparagraphs (b)(1),
(b)(1A), (b)(3) and (b)(4) contributed to the Network Service
Provider's decision to reject the proposed negotiated access
standard; and

(iii) the detailed reasons and recommendation (if any) provided by
AEMO to the Network Service Provider in respect of an AEMO
advisory matter under subparagraphs (d1)(1) and (2); and

(2) advise the Connection Applicant of a negotiated access standard that
the Network Service Provider considers meets the requirements of
subparagraphs (b)(1), (b)(1A), (b)(3) and (b)(4).

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)
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(h)

The Connection Applicant may in relation to a proposed negotiated access
standard advised by a Network Service Provider in accordance with
subparagraph (9)(2):

(1) accept the proposed negotiated access standard;
(2) reject the proposed negotiated access standard,;

(3) propose an alternative negotiated access standard to be further
evaluated in accordance with the criteria in paragraph (b); or

(4) elect to adopt the relevant automatic access standard or a
corresponding plant standard.

An automatic access standard or if the procedures in this clause 5.3.4A have
been followed a negotiated access standard, that forms part of the terms and
conditions of a connection agreement, is taken to be the performance
standard applicable to the connected plant for the relevant technical
requirement.

5.3.4B  System strength mitigation requirement

@)

(al)

(@2)

This clause applies in relation to:

1) a proposed new connection of a schedule 5.2 plant or schedule 5.3 plant
that, in either case, includes a large inverter based resource; generating
USSR egin Ciesonres se o O oo diebpebiesisonce foa b by
which-rule 5:3-or 5.3A-applies;

(2) aproposed new connection of a schedule 5.3a plant; fora-Netwerk User

lo & i ST
includes-an-inverter based resource;-and

(3) a proposed alteration to plant a—generating—system—orintegrated

resourece-system-where clause 5.3.9 or applies—or-to-other—connected
plant-where-clause-5.3.12 applies.

In this clause, a reference to a Connection Applicant includes a reference to a
Schedule 5.2 Participant Generator-or-an-tntegrated-Reseuree-Provider-to
whom clause 5.3.9 applies and a Schedule 5.3 Participant or Schedule 5.3a
Participant Network-User—or-Market-Network-Service-Provider—to whom
clause 5.3.12 applies.

For each proposed new connection or proposed alteration to a—generating
system—integrated-resource-system-or-other-connected-plant to which this

clause applies, a Network Service Provider must:

(1) undertake a preliminary system strength impact assessment in
accordance with the system strength impact assessment guidelines;

(2) subjectto paragraph (a3), calculate the system strength locational
factor for the new connection or proposed alteration in accordance with
the system strength impact assessment guidelines;

(3) undertake a full system strength impact assessment following the
preliminary assessment, unless:

(i) the preliminary assessment indicates there will be no general
system strength impact or the impact is below any threshold
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(a3)

(a4)

(b)

(b1)

(©

specified in the system strength impact assessment guidelines for
the purposes of paragraph (f)(3); or

(i) where applicable, the Connection Applicant has elected in
accordance with paragraph (b1) to pay the system strength charge
in relation to the connection; and

(4) where the Connection Applicant has elected in accordance with
paragraph (bl) to pay the system strength charge in relation to the
connection or proposed alteration, undertake modelling in accordance
with the system strength impact assessment guidelines to verify the
stability of the plant.

A Network Service Provider is not required to calculate the system strength
locational factor where it determines in accordance with the system strength
impact assessment guidelines that a system strength locational factor cannot
reasonably be calculated or would be manifestly excessive.

A Connection Applicant in receipt of the Network Service
Provider's calculation of the system strength locational factor may request
the Network Service Provider to undertake a further preliminary system
strength impact assessment in accordance with the system strength impact
assessment guidelines and provide a revised system strength locational factor
for a new connection or proposed alteration to a generating system, integrated
resource system or other connected plant. The Network Service Provider may
require payment of a fee to meet the reasonable costs anticipated to be
incurred by the Network Service Provider in undertaking any further
preliminary assessment.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider must give the results of the preliminary
assessment and where applicable the full assessment to the Connection
Applicant concerned following consultation with AEMO.

A Connection Applicant must elect in its application to connect, its
submission under clause 5.3.9(b) or its submission under clause 5.3.12(b) (as
applicable) whether the system strength charge will be payable in relation to
the new connection or alteration to the generating system, integrated resource
system or other connected plant (as applicable). The election cannot be
revoked.

A dispute referred to in paragraph (d) between any of:
(1) AEMO;

(2) aNetwork Service Provider required to conduct an assessment under
paragraph (a);

(3) a Connection Applicant who has submitted an application to connect
for which a full assessment is required under paragraph (a2)(3); and

(4) a [Connection Applicant Generator—or—lntegrated—Resource

Provider-who proposes an alteration te—a—generating—system
or-integrated-resource-system to which clause 5.3.9 or clause 5.3.12
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(d)

(€)

®

(@

(h)

applies and for which a full assessment is required under paragraph
(a2)(3).-and

(5) [Deleted] eblebporlc oo o oot Mebuere Somplen DProvider who

may be determined under rule 8.2.

Paragraph (c) applies to any dispute relating to the assessment of the general
system strength impact as a result of conducting a system strength impact
assessment including a dispute in relation to:

(1) whether the model specified by AEMO for the purposes of clause
4.6.6(b)(2) was reasonably appropriate for conducting the system
strength impact assessment; and

(2) the application of the system strength impact assessment guidelines
when undertaking a system strength impact assessment.

Subject to paragraph (f), a Network Service Provider must undertake system
strength connection works at the cost of the Connection Applicant if the full
assessment undertaken in accordance with the system strength impact
assessment guidelines indicates that the Connection Applicant's proposed
new connection or proposed alteration will have a general system strength
impact.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity

(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Paragraph (e) does not require a Network Service Provider to undertake, nor
permit a Network Service Provider to require, system strength connection
works in the following circumstances:

(1) the proposed new connection or alteration does not proceed,;

(2) to the extent that the general system strength impact referred to in
paragraph (e) is or will be avoided or remedied by a system strength
remediation scheme agreed or determined under this clause and
implemented by the Connection Applicantin accordance with its
connection agreement;

(3) to the extent that the impact is below any threshold specified in the
system strength impact assessment guidelines for this purpose; or

(4)  the Connection Applicant has elected for the system strength charge to
be payable in relation to the new connection or proposed alteration.

A Connection Applicant must include any proposal for a system strength
remediation scheme in its application to connect or its proposal under clause
5.3.9(b)(4) or under clause 5.3.12(b)(4).

A Connection Applicant proposing to install plant as part of a system strength
remediation scheme must include a description of the plant and other
information (including models) reasonably required by the Network Service
Provider and AEMO to assess the system strength remediation scheme.
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(i)

0)

(k)

(0

(m)

(n)

(0)

(P)

(@

A Network Service Provider must, following the receipt of a proposal for a
system strength remediation scheme, consult with AEMO as soon as practical
in relation to the proposal.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Following the submission of a proposal for a system strength remediation
scheme, AEMO must use reasonable endeavours to respond to the Network
Service Provider in writing in respect of the proposal within 20 business days.

A Network Service Provider must within 10 business days following the
receipt of a response from AEMO under paragraph (h) to a proposal for a
system strength remediation scheme, accept or reject the proposal.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider must reject a proposal for a system strength
remediation scheme if the scheme is not reasonably likely to achieve its
required outcome or would:

(1) in the reasonable opinion of the Network Service Provider adversely
affect quality of supply for other Network Users; or

(2) on AEMO's reasonable advice, adversely affect power system security.

If a Network Service Provider rejects a proposal for a system strength
remediation scheme, the Network Service Provider must give its reasons but
has no obligation to propose a system strength remediation scheme that it will
accept.

The Connection Applicant submitting a proposal for a system strength
remediation scheme rejected by a Network Service Provider may:

(1) propose an alternative system strength remediation scheme to be further
evaluated following the process initiated under paragraph (i); or

(2) request negotiations under paragraph (o).

If a Connection Applicant requests negotiations under this paragraph, the
Connection Applicant, the Network Service Provider and AEMO must
negotiate in good faith to reach agreement in respect of the proposal for a
system strength remediation scheme.

If the matter is not resolved by negotiation under paragraph (0):

(1) in the case of a connection to a transmission system other than the
declared transmission system of an adoptive jurisdiction, the matter
may be dealt with as a dispute under rule 5.5 (but not rule 8.2); or

(2) otherwise, may be dealt with under rule 8.2 or as a distribution service
access dispute as applicable.

The parties to a connection agreement containing a system strength
remediation scheme must not modify the scheme unless the modified scheme
has been agreed or determined under this clause. A party Registered
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Participant-proposing to modify a system strength remediation scheme must
submit its proposal for modification to the Network Service Provider for
evaluation by the Network Service Provider and AEMO under this clause.
Once agreed or determined, the modified scheme must be incorporated as an
amendment to the connection agreement and notified to AEMO under clause
5.3.7(9).

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

5.3.4C Information about system strength connection points

@)

(b)

©)

A Network Service Provider for a system strength connection point who is
not also the System Strength Service Provider for the system strength
connection point must notify the information in paragraph (b) to the relevant
System Strength Service Provider within 10 business days of either of the
following occurring:

(1) an election being made under clause 5.3.4B(b1) for the system strength
charge to be payable in relation to a new connection or proposed
alteration; or

(2) agreement being reached under clause 5.3.9 or clause 5.3.12 to vary the
performance of plant at a system strength connection point, relative to
the technical requirements in clause S5.2.5.15, clause S5.3.11 or clause
S5.3a.7 (as applicable).

The Network Service Provider must notify the:
(1) system strength locational factor;

(2) shortcircuit ratio and rated-active-power-active power capability, rated
power transfer capability or maximum demand for the system strength
connection point agreed in accordance with clause S5.2.5.15, clause
S5.3.11 or clause S5.3a.7 (as applicable);

(3) theexpected date from which the system strength charge for the
connection will commence or the amendment take effect; and

(4) information reasonably required by the System Strength Service
Provider to identify the relevant connection.

A Network Service Provider for a system strength connection point must,
within 20 business days of a request of the relevant System Strength Service
Provider:

(1) calculate in accordance with the system strength impact assessment
guidelines and notify to the System Strength Service Provider, the
system strength locational factor applicable to the system strength
connection point for each year of the system strength charging period
specified by the System Strength Service Provider; and

(2) provide any other information reasonably required by the System
Strength Service Provider for the purposes of calculating and billing
system strength charges for the system strength connection point.
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5.3.5

(d)

(€)

A System Strength Service Provider must establish and maintain
arrangements to enable other Network Service Providers to provide
information to the System Strength Service Provider in accordance with this
clause 5.3.4C.

A System Strength Service Provider must establish and maintain a record of
all connections subject to the system strength charge and for which it is the
System Strength Service Provider and must include in the record all
information reasonably required by the System Strength Service Provider to
identify the relevant connection for the purposes of calculating and billing
system strength charges.

Preparation of offer to connect

(@)

(b)

©)

(d)

(€)

U]

The Network Service Provider to whom the application to connect is
submitted:

(1) at the automatic access standard under clause 5.3.4; or

(2) at a negotiated access standard that the provider has accepted under
clause 5.3.4A(e),

must proceed to prepare an offer to connect in response.

The Network Service Provider must use its reasonable endeavours to advise
the Connection Applicant of all risks and obligations in respect of the
proposed connection associated with planning and environmental laws not
contained in the Rules.

The Connection Applicant must provide such other additional information in
relation to the application to connect as the Network Service Provider
reasonably requires to assess the technical performance and costs of the
required connection (including the details of any person undertaking the
construction, detailed design and/or ownership of contestable TUSA
components) or designated network asset to enable the Network Service
Provider to prepare an offer to connect.

So as to maintain levels of service and quality of supply to existing Registered
Participants in accordance with the Rules, the Network Service Provider in
preparing the offer to connect must consult with AEMO and other Registered
Participants with whom it has connection agreements, if the Network Service
Provider believes in its reasonable opinion, that compliance with the terms
and conditions of those connection agreements will be affected, in order to
assess the application to connect and determine:

(1) the technical requirements for the equipment to be connected;

(2) the extent and cost of augmentations and changes to all affected
networks;

(3) any consequent change in network service charges; and

(4) any possible material effect of this new connection on the network
power transfer capability including that of other networks.

The Network Service Provider preparing the offer to connect must specify in
reasonable detail any system strength connection works to be undertaken by
the Network Service Provider.

[Deleted]
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(@)

The Network Service Provider preparing the offer to connect must include
provision for payment of the reasonable costs associated with remote control
equipment and remote monitoring equipment as required by AEMO and it
may be a condition of the offer to connect that the Connection Applicant pay
such costs.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

5.3.6 Offer to connect

@)

(al)

(a2)

(a3)

Subject to paragraph (a3), a Network Service Provider processing an
application to connect must make an offer to connect the Connection
Applicant's facilities to the network within the following timeframes:

(1) where the application to connect was made under clause 5.3.4(a), the
timeframe specified in the preliminary program, subject to clause
5.3.3(b)(6); and

(2) where the application to connect was made under clause 5.3A.9(b), a
period of time no longer than 4 months from the date of receipt of the
application to connect and any additional information requested under
clause 5.3A.9(d), unless agreed otherwise.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider may amend the time period referred to in
paragraph (a)(1) to allow for any additional time taken in excess of the period
allowed in the preliminary program for the negotiation of negotiated access
standards in accordance with clause 5.3.4A or a system strength remediation
scheme in accordance with clause 5.3.4B or any time taken by AEMO to
respond under clause 5.3.4B(j) in excess of 20 business days.

In relation to the timeframes fixed in paragraph (a)(2), for the purposes of
calculating elapsed time, the following periods shall be disregarded:

(1) the period that commences on the day when a dispute is initiated under
clause 8.2.4(a) and ends of the day on which the dispute is withdrawn
or is resolved in accordance with clauses 8.2.6D or 8.2.9(a);

(2) any time taken to resolve a distribution services access dispute; and

(3) any time taken by AEMO to respond under clause 5.3.4B(j) in excess of
20 business days.

In relation to a Connection Applicant's application to connect made under
clause 5.3.4(a) for connection to a part of a network that is a designated
network asset, the Network Service Provider must not make an offer to
connect under paragraph (a), unless the owner of the designated network asset
has given notice to the Network Service Provider:

(1) confirming access to DNA services in respect of that the designated
network asset has been agreed with the Connection Applicant in
accordance with the relevant access policy; and
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(b)

(b1)

(b2)

(2) providing any details on technical requirements or limitations agreed as
part of the DNA services that are relevant to the offer to connect.

In relation to an application to connect made under clause 5.3.4(a), the offer
to connect must contain the proposed terms and conditions for connection to
the network including:

(1) for each technical requirement identified by the Network Service
Provider under clause 5.3.3(b1), the automatic access standard or the
negotiated access standard as determined in accordance with
clauses 5.3.4 and 5.3.4A; and

(2) the terms and conditions of the kind set out in Part A and (where
applicable) Part B of schedule 5.6,

and must be capable of acceptance by the Connection Applicant so as to
constitute a connection agreement and (where applicable) a network
operating agreement.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The proposed terms and conditions detailed in the offer to connect must be
no lower than the applicable minimum access standards.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

An offer to connect made under paragraph (a)(2), must be accompanied by:

(1) sofarasisrelevant, and in relation to services the Distribution Network
Service Provider intends to provide, an itemised statement of
connection costs including:

(i)  connection service charges;

(if) costs associated with metering requirements contained in the
offer to connect;

(iii) costs of network extension;

(iv) ~details of augmentation required to provide the connection and
associated costs;

(v) details of the interface equipment required to provide the
connection and associated costs;

(vi) details of any ongoing operation and maintenance costs and
charges by the Distribution Network Service Provider; and

(vii) other incidental costs and their basis of calculation;

(2) if any item in the statement of costs in subparagraph (1) differs
substantially from the estimate provided under clause S5.4B(h), an
explanation of the differences;

(3) a connection agreement capable of execution by the Connection
Applicant, which must contain the proposed terms and conditions for
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(b3)

(b4)

(b5)

(©

(c1)
(d)

)

connection to the distribution network (of the kind set out in Part A of
schedule 5.6) including, for each technical requirement identified by the
Distribution Network Service Provider in the detailed response
provided under clause 5.3A.8(c), the automatic access standard or the
negotiated access standard as determined in accordance with clause
5.3.4A; and

(4) anexplanation:
(i)  of how the offer to connect can be accepted; and

(if)  that the offer to connect remains open for 20 business days, unless
otherwise agreed.

An offer to connect made under paragraph (a)(2) must remain open for
acceptance for 20 business days from the date it is made and, if not accepted
within that period, lapses unless the Connection Applicant has sought an
extension of the period of time from the Distribution Network Service
Provider. The Distribution Network Service Provider may not unreasonably
withhold consent to the extension.

An offer to connect by a Primary Transmission Network Service Provider
made under paragraph (a)(1) must include:

(1) the Primary Transmission Network Service Provider's requirements in
relation to the matters proposed in clause 5.3.4(b)(3) and (b)(4); and

(2) the costs of the services proposed to be provided by the Primary
Transmission Network Service Provider separated between negotiated
transmission services and non-regulated transmission services (if
applicable).

A Connection Applicant may seek amendments to the offer to connect
provided that the Connection Applicant agrees to changes to the preliminary
program to reflect the additional time required to agree the amendments.

The offer to connect must be fair and reasonable and must be consistent with
the safe and reliable operation of the power system in accordance with the
Rules. Without limitation, unless the parties otherwise agree, to be fair and
reasonable an offer to connect must offer connection and network services
consistent with schedule 5.1 and (as applicable) schedules 5.2, 5.3 and 5.3a
and must not impose conditions on the Connection Applicant which are more
onerous than those contemplated in schedules 5.1, 5.2, 5.3 or 5.3a.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

[Deleted]

The Network Service Provider must use its reasonable endeavours to provide
the Connection Applicant with an offer to connect in accordance with the
reasonable requirements of the Connection Applicant, including without
limitation, the location of the proposed connection point and the level and
standard of power transfer capability that the network will provide.

An offer to connect may contain options for connection to a network at more
than one point in a network and/or at different levels of service and with
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5.3.7

®

)

(h)

(i)
0)

(k)

different terms and conditions applicable to each connection point according
to the different characteristics of supply at each connection point.

Both the Network Service Provider and the Connection Applicant are entitled
to negotiate with each other in respect of the provision of connection and any
other matters relevant to the provision of connection and, if negotiations
occur, the Network Service Provider and the Connection Applicant must
conduct such negotiations in good faith.

An offer to connect must define the basis for determining transmission
service charges in accordance with Chapter 6A, including the prudential
requirements set out in that Chapter.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

An offer to connect must define the basis for determining distribution service
charges in accordance with Chapter 6, including the prudential requirements
set out in Part K of Chapter 6.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

[Deleted]

An offer to connect in respect of a distribution network made to a Connection
Applicant specified in rule 5.3AA(a)(2) Bistribution-Connected-Resource
Provider—or-a-Market-Network-Service—Provider,—must conform with the
relevant access arrangements set out in rule 5.3AA.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

[Deleted]

Finalisation of connection agreements and network operating
agreements

(@)

(b)

If a Connection Applicant wishes to accept an offer to connect, the
Connection Applicant must negotiate and enter into:

(1) a connection agreement with each relevant Network Service Provider
identified in accordance with clauses 5.3.3(b)(3) and (4) or clauses
S5.4A(d) and (e); and

(2) if applicable, a network operating agreement with the Primary
Transmission Network Service Provider,

and in doing so must use its reasonable endeavours to negotiate in good faith
with all parties with which the Connection Applicant must negotiate such a
connection agreement and (if applicable) network operating agreement.

The connection agreement must include proposed performance standards
with respect to each of the technical requirements identified in schedules 5.2,
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(©

(d)

()

®

(f1)

(f2)

(f3)

5.3 and 5.3a and each proposed performance standard must have been
established in accordance with the relevant technical requirement.

The proposed performance standards must be based on the automatic access
standard or, if the procedures in clause 5.3.4A have been followed, the
negotiated access standard.

The provision of connection by any Network Service Provider may be made
subject to gaining environmental and planning approvals for any necessary
augmentation or extension works to a network or any system strength
connection works.

Where permitted by the applicable law in the relevant participating
jurisdiction, the connection agreement may assign responsibility to the
Connection Applicant for obtaining the approvals referred to in paragraph (d)
as part of the project proposal and the Network Service Provider must provide
all reasonable information and may provide reasonable assistance for a
reasonable fee to enable preparation of applications for such approvals.

Subject to paragraph (e), each connection agreement must be based on the
offer to connect as varied by agreement between the parties.

The parties may agree to have one connection agreement between a Primary
Transmission Network Service Provider, owner of a dedicated connection
asset or designated network asset and a Transmission Network User for a
connection.

A network operating agreement must be based on the offer to connect as
varied by agreement between the parties.

Paragraph (g) applies in respect of a connection agreement if:

(@)

(1) the relevant Connection Applicant is, or will be, a Registered
Participant for the plant to be connected; or

(2) the connection agreement includes AEMO advisory matters.

Within 20 business days of execution of a the-connection agreement in respect
of which this paragraph (g) applies, the Network Service Provider responsible
for the connection point and the Registered-Participant Connection Applicant
must jointly notify AEMO that a connection agreement has been entered into
between them and forward to AEMO relevant technical details of the
proposed plant and connection, including as applicable:

(1) details of all performance standards that form part of the terms and
conditions of the connection agreement;

(2) ~ if the Connection Applicant is a Schedule 5.2 Participant, Registered
Participant is a Generator or Integrated Resource Provider, the

arrangements for:

(i)  updating the releasable user guide and other information required
under clause S5.2.4(b); and

(if) informing AEMO when the connection agreement expires or is
terminated;

(3) the proposed metering installation;
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5.3.8

(h)

(4) arrangements to obtain physical access to the metering installation for
the Metering Provider and the Metering Data Provider for metering
installations type 4A, 5 and 6;

(5) the terms upon which a Registered Participant is to supply any
ancillary services under the connection agreement; and

(6) the details of any system strength remediation scheme agreed,
determined or modified under clause 5.3.4B.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

AEMO must, within 20 business days of receipt of a the-notice under
paragraph (g), advise the relevant Network Service Provider and the
Connection Applicant Registered—Participant—of whether the proposed
metering installation is acceptable for those metering installations associated
with those connection points which are classified as metering installation
types 1, 2, 3 and 4 as specified in schedule 7.4.

Provision and use of information

(@)

(al)

(b)

The data and information provided under rules 5.2A, 5.3 and 5.3A is
confidential information and must:

(1) be prepared, given and used in good faith; and

(2) not be disclosed or made available by the recipient to a third party
except as set out in rule 3.7F, clause 3.13.3, this clause 5.3.8 or in
accordance with rule 8.6.

The data and information provided to a Primary Transmission Network
Service Provider in relation to its provision of non-contestable services as
specified under clause 5.2A.4(a) must not be used by the Primary
Transmission Network Service Provider for the purpose of tendering for, or
negotiating, contestable services specified under clause 5.2A.4(a) in the
connection process in which the data or information was given, or in future
connection processes, without the consent of the Connection Applicant.

The data and information to be provided under this rule 5.3 may be shared
between a Network Service Provider and AEMO for the purpose of enabling:

(1) the Network Service Provider to advise AEMO of ancillary services ;
and

(2)  either party to:

(i) assess the effect of a proposed facility or proposed alteration to
generating plant (as the case may be) on:

(A) the performance of the power system; or
(B) another proposed facility or another proposed alteration;
(if) assess proposed negotiated access standards;

(iif) determine the extent of any required augmentation or extension
or system strength connection works; or

(iv) assess system strength remediation scheme proposals.
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5.3.9

A Network Service Provider may disclose the data and information to be
provided under rules 5.2A, 5.3 and 5.3A to another Network Service Provider
if the Network Service Provider considers the information or data is
materially relevant to that provider for connection.

A person intending to disclose information under paragraphs (b) or (c) must
first advise the relevant Connection Applicant of the extent of the disclosure,
unless the information may be disclosed in accordance with rule 8.6.

Ifa Connection Applicant becomes aware of any material change
to information contained in or relevant to a connection enquiry under rule 5.3
following receipt of the response from the Network Service Provider under
clause 5.3.3, that Connection Applicant must promptly notify the Network
Service Provider of that change.

If a Connection Applicant or Network Service Provider becomes aware of any
material change to any information contained in or relevant to an application
to connect, it must promptly notify the other party in writing of that change.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Registered Participant must, within 5 business days of becoming aware
that any information provided to AEMO in relation to a performance standard
or other information of a kind required to be provided to AEMO under
clause 5.3.7 is incorrect, advise AEMO of the correct information.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Alteration of a-generating system-orintegrated resource system
schedule 5.2 plant

(@)

Subject to paragraph (al), this clause 5.3.9 applies where a Schedule 5.2
Participant :

} proposes to alter a
connected schedule 5.2 plant generating-system-or-a-generating-system for
which performance standards have been previously accepted by the Network
Service Provider and AEMO (in relation to AEMO advisory matters, to the
extent applicable to the schedule 5.2 plant under clause S5.2.1) and that
alteration:

(L)y-will affect the performance of the generating-system schedule 5.2 plant
relative to any of the technical requirements set out in clauses S5.2.5,

S5.2.6, §5.2.7 and S5.2.8; or

(2){H)——-will, in AEMO's reasonable opinion, have a general system
strength impact; or

(3){H)——-will, in AEMO's reasonable opinion, adversely affect network
capability, power system security, quality or reliability of supply, inter-
regional power transfer capability or the use of a network by another
Network User.
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(b)

in order to comply W|th the Prrmary Frequency Response Reqmrements as

applicable to a schedule 5.2 plant. that-generating-system-
A Generator-or-Integrated-Resource-Provider Schedule 5.2 Participant to

which this clause applies, must submit to the Network Service Provider with
a copy to AEMO:

@
@

2A)

©)

4)

a description of the nature of the proposed alteration and the timetable
for implementation;

in respect of the proposed alteration-to-the-generating-system, details of
the generating-unit design data and generating-unit setting data for

production units or synchronous condensers in accordance with the
Power System Model Guidelines, Power System Design Data Sheet and
Power System Setting Data Sheet;

Note

This subparagraph is classified as a tier 2 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

|Deleted| m—respeeteef—the—prepesed—al%erauen—te—the—m%egra%ed

in relation to each relevant technical requirement for which the
proposed alteration to the equipment will affect the performance of the
schedule 5.2 plant-generating-system-or-integrated-reseurce-system, the
proposed amendments to the plant's existing corresponding
performance standard for that technical requirement; and

where relevant, the
Schedule 5.2 Participant’s proposed system strength remediation
scheme or its election for the system strength charge to be payable in
relation to the alteration.
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(c) Clause 5.3.4A applies to a submission by-a-Generator-or-Integrated-Resource
Provider-under subparagraph (b)(3).

(cl) Clause 5.3.4B applies to a submission
Provider-under subparagraph (b)(4). A Generator—ortntegrated-Resouree
Provider Schedule 5.2 Participant may request the Network Service Provider
to undertake a preliminary assessment in accordance with the system strength
impact assessment guidelines before making a submission under paragraph
(b).

(d) Without limiting paragraph (a), a proposed alteration to the equipment
specified in column 1 of the table set out below is deemed to affect the
performance of the generating-system-or-integrated-resource-system schedule
5.2 plant relative to technical requirements specified in column 2, thereby
necessitating a submission under subparagraph (b)(3), unless AEMO and the
Network Service Provider otherwise agree.

Column 1 (altered equipment) |Column 2 (clause)

machine windings S5.2.5.1, S5.2.5.2, S5.2.8

power converter S5.2.5.1,S5.2.5.2, S5.2.5.5,
S5.2.5.12, S5.2.5.13, S5.2.8, 5.2.5.15

reactive compensation plant S5.2.5.1, S5.2.5.2, S5.2.5.5,
S5.2.5.12, S5.2.5.13

excitation control system S5.2.5.5,55.2.5.7,S5.2.5.12,
S5.2.5.13

veltage-voltage control system S5.2.5.5,55.2.5.7, S5.2.5.12,
S5.2.5.13

governor control system S5.2.5.7,S5.2.5.11, S5.2.5.14

power control system S5.2.5.11, S5.2.5.14

protection system S5.2.5.3,S5.2.5.4, S5.2.5.5, S5.2.5.7,
S5.2.5.8, S5.2.5.9,
S$5.2.5.10,5.2.5.16

auxiliary supplies S5.2.5.1, S5.2.5.2, S5.2.7

remote control and monitoring S5.2.5.14, S5.2.6.1, S5.2.6.2

system

() The Network Service Provider may as a condition of considering a

submission made under paragraph (b), require payment of a fee to meet the
reasonable costs anticipated to be incurred by the Network Service Provider,
other Network Service Providers and AEMO, in the assessment of the
submission.
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®
©)

(h)

The Network Service Provider must require payment of a fee under paragraph
(e) if so requested by AEMO.

On payment of the required fee referred to in paragraph (e), the Network
Service Provider must pay such amounts as are on account of the costs
anticipated to be incurred by the other Network Service Providers and AEMO,
as appropriate.

If the application of this clause 5.3.9 leads to a variation to an existing
connection agreement that includes AEMO advisory matters, the Network
Service Provider and the Generator—or—Integrated—Resource—Provider
Schedule 5.2 Participant must immediately jointly advise AEMO, including
the details of any performance standards amended pursuant to this clause
5.3.9.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

5.3.10 Acceptance of performance standards for plant that is altered

@)

(al)

A Generator—Schedule 5.2 Participant must not commission altered
generating-schedule 5.2 plant until the Network Service Provider has advised
the Generator-Schedule 5.2 Participant that the Network Service Provider
previder and AEMO are satisfied in accordance with paragraph (b).

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

|De|eted| med%mp@mmm&ewm

(b) In relatlon to altered plant the Network Serwce Prowder and AEMO—te

(©

(in relatlon to AEMO adwsorv matters to the extent appllcable to the

schedule 5.2 plant under clause S5.2.1) must be satisfied that:

(1) the Generator—or—Integrated—Resource—Provider Schedule 5.2
Participant has complied with clause 5.3.9; and

(2)  each amended performance standard submitted by the Generator—or
Integrated-Resource-Provider Schedule 5.2 Participant either meets:

(i) the automatic access standard applicable to the relevant technical
requirement; or

(if)  the negotiated access standard under clause 5.3.4A as applied in
accordance with clause 5.3.9(c); and

(3) any system strength remediation scheme satisfies clause 5.3.4B.

For the purposes of paragraph (a), AEMO must advise the Network Service
Provider as to whether it is satisfied with the matters referred to paragraph

(b) ).if applicable.
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5.3.12 Procedure to be followed for alterations to other connected plant

(@)

(b)

©
(d)

()

This clause 5.3.12 applies where a Schedule 5.3 Participant Network-User
specified in clause S5.3.11(a) or a Schedule 5.3a Participant Market-Network
ServiceProvider specified in clause S5.3a.1a proposes to alter connected
plant and that alteration will affect the performance of the plant relative to
the technical requirements in clause S5.3.11 or clause S5.3a.7 (as applicable).

A Schedule 5.3 Participant or Schedule 5.3a Participant Network-User—or
Market-Network-Service-Provider-to whom this clause applies, must submit
to the Network Service Provider with a copy to AEMO (unless the

requirement is not an AEMO advisory matter for the relevant plant under

clause S5.3.1a):

(1) a description of the nature of the alteration and the timetable for
implementation;

(2) in respect of the proposed alteration to the plant, details of the design
setting data in accordance with the Power System Model Guidelines,
Power System Design Data Sheet and Power System Setting Data Sheet;

(3) in relation to the technical requirements in clause S5.3.11 or clause
S5.3a.7 (as applicable), the proposed amendments to the plant's existing
corresponding performance standard for that technical requirement;
and

(4) the Schedule 5.3 Participant’s or Schedule 5.3a Participant’s Netwerk
User’s-or-MarketNetwork Service-Provider s-proposed system strength
remediation scheme or its election for the system strength charge to be
payable in relation to the alteration.

Clause 5.3.4A applies to a submission under subparagraph (b)(3).

Clause 5.3.4B applies to a submission under subparagraph (b)(4). A Schedule
5.3 Participant or Schedule 5.3a Participant Netwerk—User—or—Market
Network-Service-Provider—(as applicable) may request the Network Service
Provider to undertake a preliminary assessment in accordance with the system
strength impact assessment guidelines before making a submission under
paragraph (b).

The Network Service Provider may as a condition of considering a
submission made under paragraph (b), require payment of a fee to meet the
reasonable costs anticipated to be incurred by the Network Service Provider,

Commented [A20]: Drafting note - deleted due to definition
changes, Subject to confirmation that there are no recorded
normal voltages that would be affected by deletion
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[Deleted]

other Network Service Providers and AEMO, in the assessment of the
submission.

The Network Service Provider must require payment of a fee under paragraph
(e) if so requested by AEMO.

On payment of the required fee referred to in paragraph (d), the Network
Service Provider must pay such amounts as are on account of the costs
anticipated to be incurred by the other Network Service Providers and AEMO,
as appropriate.

If the application of this clause 5.3.12 leads to a variation to the agreed
technical requirements in clause S5.3.11 or clause S5.3a.7 (as applicable) in
an existing connection agreement, the Network Service Provider and the
Schedule 5.3 Participant or Schedule 5.3a Participant Network—User—or
Market-Network-Service-Provider—(as applicable) must immediately jointly
advise AEMO, including the details of any performance standards amended
pursuant to this clause 5.3.12.

Acceptance of performance standards for other plant that is altered

@)

(b)

©

A Schedule 5.3 Participant or Schedule 5.3a Participant Netwerk-User—or
Market-Network-Service-Provider-to whom clause 5.3.12 applies must not
commission altered plant until the Network Service Provider has advised the
Schedule 5.3 Participant or Schedule 5.3a Participant Network—UJser—or
Market-Network-Service-Provider—(as applicable) that the Network Service
Provider previder-and AEMO are satisfied in accordance with paragraph (b).

In relation to altered plant, the Network Service Provider and AEMO (unless
the requirement is not an AEMO advisory matter for the relevant plant under

clause S5.3.1a)- !
and-clause-5:3:4B; must be satisfied that:

(1) the Schedule 5.3 Participant or Schedule 5.3a Participant Network
User-or-Market Network-Service-Provider-(as applicable) has complied
with clause 5.3.12; and

(2) each amended performance standard submitted by the Schedule 5.3
Participant or Schedule 5.3a Participant Netwerk—User—or—Market
Network-Service-Provider—(as applicable) meets the requirements of
clause S5.3.11 or clause S5.3a.7 (as applicable); and

(3) any system strength remediation scheme satisfies clause 5.3.4B.

For the purposes of paragraph (a), AEMO must advise the Network Service
Provider as to whether it is satisfied with the matters referred to paragraph

(b), if applicable.

Establishing or modifying connection — distribution connected
systems

Definitions

(b)

For the purposes of this rule 5.3A and Schedules 5.4A and 5.4B:

detailed response means the response to a connection enquiry prepared
under clause 5.3A.8.
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establish a connection has the same meaning as in clause 5.3.1.

information pack means information relevant to the making of an
application to connect specified in clause 5.3A.3(b).

preliminary response means the response to a connection enquiry prepared
under clause 5.3A.7.

sub-transmission line has the same meaning as in clause 5.10.2.
zone substation has the same meaning as in clause 5.10.2.

5.3A1 Application of rule 5.3A
[Deleted]

(b) Where a Connection Applicant wishes to connect a schedule 5.2 plant, a
schedule 5.3a plant or a large inverter-based resource generating-system-or
anntegratedresouree system to a distribution network, this rule 5.3A applies.

(c) For the purposes of this rule 5.3A and Schedules 5.4A and 5.4B, a Connection
Applicant refers to a person specified in clause 5.3.1A(c).:

(2) the Distribution Network Service Provider is the Distribution Network
Service Provider required under clause 5.3A.5 to process and respond
to a connection enquiry or required under clause 5.3A.10 to prepare an
offer to connect for the establishment or modification of a connection
to the distribution network owned, controlled or operated by that
Distribution Network Service Provider or for the provision of a network
service.

5.3A.2 Miscellaneous
[Deleted]
(b) To the extent a Distribution Network Service Provider has provided

information required to be provided under this clause 5.3A by the inclusion
of that information in:
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(©

(1) its industry engagement document under clause 5.13.1(g); or
(2) aDistribution Annual Planning Report,

it will comply with the relevant information provision requirements of rule
5.3A by including hyperlinks to the relevant information in information
provided to a Connection Applicant.

Where this rule 5.3A fixes a time limit for the provision of information or a
response then, for the purposes of calculating elapsed time, the period that:

(1) commences on the day when a dispute is initiated under clause 8.2.4(a);
and

(2) ends on the day on which the dispute is withdrawn or is resolved in
accordance with clauses 8.2.6D or 8.2.9(a),

is to be disregarded.

Publication of Information

@)

(b)

A Distribution Network Service Provider must publish the following in the
same location on its website:

(1) anenquiry form for connection of a generating system or an integrated
resource system to a distribution network;

(2) aregister of completed distribution connected resource projects under
rule 5.18B; and

(3) aninformation pack.
An information pack must include:

(1) adescription of the process for lodging an application to connect under
this rule, including:

(i) the purpose of each stage of the connection enquiry and
application processes;

(if) the steps a Connection Applicant will need to follow at each stage
of the connection enquiry and application processes;

(iii) the information that is to be included by the Connection Applicant
with a connection enquiry and the information that will be made
available to the Connection Applicant by the Distribution
Network Service Provider at each stage of the connection enquiry;

(iv) the information that is to be included with an application to
connect and the type of information that will be made available
to the Connection Applicant by the Distribution Network Service
Provider after lodgement of the application;

(v) thefactors taken into account by the Distribution Network Service
Provider, at each stage of the connection enquiry and application,
when assessing an application to connect under this rule;

(vi) the process for negotiating negotiated access standards under
clause 5.3.4A and any system strength remediation scheme under
clause 5.3.4B and a summary of the factors the Distribution
Network Service Provider takes into account when considering
proposed negotiated access standards and system strength
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remediation schemes and where applicable, in determining the
system strength locational factor; and

(vii) a list of services, if any, relevant to the connection that are
contestable in the relevant participating jurisdiction;

single line diagrams of the Distribution Network Service Provider's
preferred connection arrangements, and a range of other possible
connection arrangements for integration of a generating system or an
integrated resource system, showing the connection point, the point of
common coupling, the distribution connected unit(s), other sources of
load, meter(s), circuit breaker(s) and isolator(s);

a sample schematic diagram of the protection system and control system
relevant to the connection to the distribution network, showing the
protection system and control system, including all relevant current
circuits, relay potential circuits, alarm and monitoring circuits, back-up
systems and parameters of protection and control system elements;

worked examples of connection service charges, enquiry and
application fees for the connection of a generating system or an
integrated resource system, based on the preferred and possible
connection arrangements set out in paragraph (b)(2);

details of any minimum access standards or plant standards the
Distribution Network Service Provider considers are applicable;

technical requirements relevant to the processing of a connection
enquiry or an application to connect, including information of the type,
but not limited to:

(i) protection systems and protection schemes;

(if)  fault level management principles;

(iii)  reactive power capability and power factor correction;
(iv) power quality and how limits are allocated,;

(v) responses to frequency and veltage-voltage disturbances;

(vi) veltage-voltage control and regulation;

(vii) remote monitoring equipment, control and communication
requirements;

(viii) earthing requirements and other relevant safety requirements;

(ix) circumstances in which augmentation may be required to
facilitate integration of a generating system or an integrated
resource system into the network;

(x) commissioning and testing requirements; and

(xi) circumstances in which a system strength remediation scheme or
system strength connection works will be required as a condition
of connection; and

model connection agreements used by that Distribution Network
Service Provider.
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Fees

(@)

(b)

©

(d)
(€)

A Distribution Network Service Provider may charge a Connection Applicant
an enquiry fee, the amount of which must not be more than necessary to cover
the reasonable costs of work required to prepare a detailed response to the
enquiry.

The Distribution Network Service Provider may specify that an enquiry fee
is payable in components.

The enquiry fee, or such component of it identified by the Distribution
Network Service Provider, is payable either:

(1) on lodgement of the further information identified in S5.4A(0); or

(2) on receipt of advice from the Distribution Network Service Provider
provided pursuant to clause 5.3A.7(b).

A Distribution Network Service Provider must not charge a fee for the
provision of a preliminary response.

A Distribution Network Service Provider may charge an application fee,
payable on lodgement of an application to connect, provided that the fee must
not:

(1) include an amount for work that was completed in preparing the
detailed response to the enquiry; and

(2) be more than necessary to:

(i)  cover the costs of work and expenses reasonably incurred by the
Distribution Network Service Provider in assessing the
application to connect and making an offer to connect; and

(i) meet the reasonable costs anticipated to be incurred by AEMO
and other Network Service Providers whose participation in the
assessment of the application to connect will be required.

Enquiry

@)
(b)
(©

A Connection Applicant who wishes to make an application to connect must
first make a connection enquiry with the Local Network Service Provider.

Subject to paragraph (c), an enquiry must be in the form determined by the
Local Network Service Provider.

An enquiry form under paragraph (b) must require the Connection Applicant
to provide:

(1)  a qualitative description of the objectives of the project proposal the
subject of the application to connect;

(1A) the DER generation information that the Distribution Network Service
Provider requires;

(2) the information specified in Schedule 5.4; and

(3) a list of the information required from the Local Network Service
Provider in relation to its application to connect and supporting reasons
for its requests.
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A Local Network Service Provider must, within 5 business days after
receiving an enquiry, provide written acknowledgment of receipt of the
connection enquiry.

If the Local Network Service Provider considers that the connection enquiry
should be jointly examined by more than one Distribution Network Service
Provider, then, with the agreement of the Connection Applicant, one of those
Distribution Network Service Providers may be allocated the task of liaising
with the Connection Applicant and the other Distribution Network Service
Providers to process and respond to the enquiry.

If the enquiry is incomplete in a material respect, or the Connection Applicant
has lodged an enquiry other than in accordance with the form determined by
a Local Network Service Provider, that Local Network Service Provider must,
within 5 business days after receipt of the enquiry, advise the Connection
Applicant of the deficiency, and may require the Connection Applicant to
provide the necessary information.

A Connection Applicant may request in a connection enquiry made under
paragraph (a), that the Local Network Service Provider provide only a
detailed response under clause 5.3A.8(c) to its enquiry. The Local Network
Service Provider must, within 5 business days after receipt of the enquiry and
all such additional information (if any) requested under paragraph (f), advise
the Connection Applicant if it agrees to the request.

Response to Enquiry

(@)

(b)

In response to a connection enquiry, the Distribution Network Service
Provider must provide:

(1) subject to clause 5.3A.5(g) or receiving any further information
requested under clause 5.3A.5(f), a preliminary response; and

(2) subject to receiving the enquiry fee and the further information
requested under clause 5.3A.8(b), if relevant, a detailed response.

In preparing either the detailed response or preliminary response, the
Distribution Network Service Provider must liaise with other Network Service
Providers with whom it has connection agreements, if the Distribution
Network Service Provider believes, in its reasonable opinion, that compliance
with the terms and conditions of those connection agreements will be
affected. The Distribution Network Service Provider responding to the
connection enquiry may include in its preliminary response or detailed
response, the reasonable requirements of any such other Network Service
Providers for information to be provided by the Connection Applicant.

Preliminary Response to Enquiry

(@)

Unless agreed otherwise, a preliminary response must:

(1) be provided within 15 business days of receipt of a connection enquiry
and all such additional information (if any) requested under clause
5.3A.5(f); and

(2) include the information specified in Schedule 5.4A.
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If the Distribution Network Service Provider has agreed under clause
5.3A.5(g) to not provide a preliminary response, it must advise the
Connection Applicant of the:

(1) estimate of the enquiry fee payable by the Connection Applicant for the
detailed response, including details of how components of the fee were
calculated; and

(2) the component of the estimate of the enquiry fee payable by the
Connection Applicant to request the detailed response,

within 15 business days of receipt of a connection enquiry and all such
additional information (if any) requested under clause 5.3A.5(f), unless
agreed otherwise.

A Distribution Network Service Provider may seek an extension of a time
period specified in paragraphs (a) or (b) by giving notice, in writing to the
Connection Applicant, specifying the reasons required for the extension. The
Connection Applicant may not unreasonably withhold consent to that
extension.

Nothing in paragraph (a) or Schedule 5.4A is to be read or construed as
requiring the Distribution Network Service Provider to undertake detailed
design or to perform detailed technical studies or analysis to prepare a
preliminary response.

Detailed Response to Enquiry

(@)

(b)

(©)

(d)

Subject to clause 5.3A.5(g), a Distribution Network Service Provider must
within 5 business days after receiving the further information identified in
clause S5.4A(0) provide written acknowledgment of receipt of it.

If the further information provided under paragraph (a) is incomplete in a
material respect the Distribution Network Service Provider must within 10
business days after receipt of it, advise the Connection Applicant of the
deficiency and what is required to address it.

Unless:
(1) agreed otherwise; or

(2) the proposed connection requires the application of the regulatory
investment test for distribution,

the Distribution Network Service Provider must provide a detailed response
within 30 business days of the date specified under paragraph (d).

For the purposes of paragraph (c), the relevant date is the date on which the
Distribution Network Service Provider has received all of the following:

(1) the enquiry fee, or any component of the enquiry fee requested by the
Distribution Network Service Provider;

(2) if the Connection Applicant was required to remedy a deficiency in
further information provided under paragraph (b), that further
information; and

(3) if the Connection Applicant was required under clause S5.4A(0) to
provide further information, that information.
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A Distribution Network Service Provider may seek an extension of the time
period specified in paragraph (c) by giving notice, in writing to the
Connection Applicant, specifying the reasons required for the extension. The
Connection Applicant may not unreasonably withhold consent to that
extension.

Where the proposed connection requires the application of the regulatory
investment test for distribution, the Distribution Network Service Provider
and the Connection Applicant are to agree a timeframe for the provision of a
detailed response, taking into account the status of the relevant RIT-D project
(as defined in clause 5.10.2).

A detailed response must include the information specified in:
(1) paragraphs (f), (g) and (m) of Schedule 5.4B;

Note

This subparagraph is classified as a tier 3 civil penalty provision under the National
Electricity (South Australia) Regulations. (See clause 6(1) and Schedule 1 of the
National Electricity (South Australia) Regulations.)

(2) paragraphs (a) - (el), (h) - (I) and (n)-(0) of Schedule 5.4B.
Note

Clause 5.3A.8(g) requires that a detailed response include all information specified in
Schedule 5.4B. The above division may be of relevance for enforcement purposes
only.

A Connection Applicant that is a Registered Participant, AEMO or an
interested party may make a request in relation to technical requirements for
access to the Reliability Panel in accordance with clause 5.3.3(b2)-(b4).

Application for connection

(@)

(b)

(©

(d)

©)

Following receipt of a detailed response under clause 5.3A.8, a Connection
Applicant may make an application to connect in accordance with this clause
5.3A.9, clause 5.3.4A and clause 5.3.4B.

To be eligible for connection, the Connection Applicant must submit an
application to connect containing the information specified in the detailed
response provided under clause 5.3A.8(c) and the application fee specified
under clause S5.4B(m) to the Distribution Network Service Provider and
(except where, under clause 5.3.4B(a3), the Network Service Provider is not
required to calculate the system strength locational factor) the Connection
Applicant's election under clause 5.3.4B(b1) .

The Connection Applicant may submit an application to connect to more than
one Distribution Network Service Provider in order to receive additional
offers to connect in respect of facilities to be provided that are contestable.

If the application to connect is incomplete in a material respect the
Distribution Network Service Provider must, within 10 business days after
receipt of it, advise the Connection Applicant of the deficiency, and the steps
required to address it.

To the extent that an application fee includes amounts to meet the reasonable
costs anticipated to be incurred by any other Network Service Providers or
AEMO in the assessment of the application to connect, a Distribution
Network Service Provider who receives the application to connect and
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associated fee must pay such amounts to the other Network Service Providers
or AEMO, as appropriate.

For each technical requirement where the proposed arrangement will not meet
the automatic access standards nominated by the Distribution Network
Service Provider pursuant to clause S5.4B(b), the Connection Applicant must
submit with the application to connect a proposal for a negotiated access
standard for each such requirement to be determined in accordance with
clause 5.3.4A.

The Connection Applicant may:

(1) lodge separate applications to connect and separately liaise with the
other Network Service Providers identified in clause 5.3A.5(e) who
may require a form of agreement; or

(2) lodge one application to connect with the Distribution Network Service
Provider who processed the connection enquiry and require it to liaise
with those other Network Service Providers and obtain and present all
necessary draft agreements to the Connection Applicant.

A Connection Applicant who proposes a system strength remediation scheme
under clause 5.3.4B must submit its proposal with the application to connect.

Preparation of offer to connect

(@)

(b)

(©

The Distribution Network Service Provider to whom the application to
connect is submitted under clause 5.3A.9(a):

(1) atthe automatic access standard; or

(2) at a negotiated access standard that the provider has accepted under
clause 5.3.4A(e),

must proceed to prepare an offer to connect in response.

So as to maintain levels of service and quality of supply to existing Registered
Participants in accordance with the Rules, the Distribution Network Service
Provider in preparing the offer to connect must consult with AEMO and other
Registered Participants with whom it has connection agreements, if the
Distribution Network Service Provider believes in its reasonable opinion, that
compliance with the terms and conditions of those connection agreements
will be affected, in order to assess the application to connect and determine:

(1) the technical requirements for the equipment to be connected;

(2) the extent and cost of augmentations and changes to all affected
networks;

(3) any consequent change in network service charges; and

(4) any possible material effect of this new connection on the network
power transfer capability including that of other networks.

If the application to connect involves the connection of distribution
connected units having a nameplate rating of 10 MW or greater, the
Distribution Network Service Provider must consult the relevant
Transmission Network Service Provider regarding the impact of the
connection contemplated by the application to connect on fault levels, line
reclosure protocols, and stability aspects.
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The Transmission Network Service Provider consulted under paragraph (c)
must determine the reasonable costs of addressing those matters for inclusion
in the offer to connect and the Distribution Network Service Provider must
make it a condition of the offer to connect that the Connection Applicant pay
these costs.

The Distribution Network Service Provider preparing the offer to connect
must include provision for payment of the reasonable costs associated with
remote control equipment and remote monitoring equipment as required by
AEMO and it may be a condition of the offer to connect that the Connection
Applicant pay these costs.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Distribution Network Service Provider preparing the offer to connect
must specify in reasonable detail any system strength connection works to be
undertaken by the Distribution Network Service Provider.

Technical Dispute

(@)

Rule 8.2 applies to any dispute between a Distribution Network Service
Provider and a Connection Applicant as to the technical requirements to
establish or modify a connection sought by a Connection Applicant in a
connection enquiry made under clause 5.3A.5 or an application to connect
under clause 5.3A.9.

Network support payments and functions

(@)

(b)

When negotiating the amount of a network support payment with
a Distribution Connected Resource Provider, the Transmission Network
Service Provider must take into account the:

(1) nature of the network support services being provided by the
Distribution Connected Resource Provider; and

(2) extentto which the Distribution Connected Resource Provider is being,
or will be, compensated for providing those network support services
by receiving avoided Customer TUQOS charges.

Where the relevant Transmission Network Service Provider or Distribution
Network Service Provider decides to implement a generation option as an
alternative to network augmentation, the Network Service Provider must:

(1)  register the generating unit or bidirectional unit with AEMO and
specify that the generating unit or bidirectional unit may be
periodically used to provide a network support function and will not be
eligible to set spot prices when constrained on in accordance with
clause 3.9.7; and

(2) include the cost of this network support service in the calculation of
transmission service and distribution service prices determined in
accordance with Chapter 6 or Chapter 6A, as the case may be.
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Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

5.3AA Access arrangements relating to Distribution Networks

(@)

(b)

(©

(d)

In this rule 5.3AA:

(1) the Distribution Network Service Provider is the Distribution Network
Service Provider required under clauses 5.3.3 or 5.3A.5 to process and
respond to a connection enquiry or required under clauses 5.3.5 or
5.3A.10 to prepare an offer to connect for the establishment or
modification of a connection to the distribution network owned,
controlled or operated by that Distribution Network Service Provider or
for the provision of network service;

(2) the references to a Connection Applicant are to:
(i) aDistribution Connected Resource Provider;
(if) a Schedule 5.3a Participant MarketNetwerk-Service-Provider; or

(iii) a non-registered DER provider who makes an election for rule
5.3A to apply instead of Chapter 5A,

who makes a connection enquiry under clauses 5.3.2 or 5.3A.5 or an
application to connect under clauses 5.3.4 or 5.3A.10 in relation to any
generating system or integrated resource system, or any network
elements used in the provision of a network service, as the case may be.

If requested by a Connection Applicant, whether as part of a connection
enquiry, application to connect or the subsequent negotiation of a connection
agreement, the Distribution Network Service Provider must negotiate in good
faith with the Connection Applicant to reach agreement in respect of the
distribution network user access arrangements sought by the Connection
Applicant.

As a basis for negotiations under paragraph (b):

(1) the Connection Applicant must provide to the Distribution Network
Service Provider such information as is reasonably requested relating
to the expected operation of its connected plant; and :

AN | . L ¢ L
the-case-of-a-Market-Network-Service-Provider);-and

(2) the Distribution Network Service Provider must provide to the
Connection Applicant such information as is reasonably requested to
allow the Connection Applicant to fully assess the commercial
significance of the distribution network user access arrangements
sought by the Connection Applicant and offered by the Distribution
Network Service Provider.

A Connection Applicant may seek distribution network user access
arrangements at any level of power transfer capability between zero and_the

Commented [A21]: Drafting note: Feedback is sought on
consequential changes to align the connection applicants who
may seek a level of access to a distribution network with rules
5.3 and 5.3A. We assume this should also cover, in addition to
the categories here - other distribution/embedded networks,
inverter-based load, and generation/integrated resources
where a registration exemption is applied for.

Commented [A22]: Drafting note: this paragraph is
appropriate in this context
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active power capability, maximum demand or power transfer capability, as

applicable. :

The Distribution Network Service Provider must use reasonable endeavours
to provide the distribution network user access arrangements being sought by
the Connection Applicant subject to those arrangements being consistent with
good electricity industry practice considering:

(1) the distribution connection assets to be provided by the Distribution
Network Service Provider or otherwise at the connection point; and

(2) the potential augmentations or extensions required to be undertaken on
all affected transmission networks or distribution networks to provide
that level of power transfer capability over the period of the connection
agreement taking into account the amount of power transfer capability
provided to other Registered Participants under distribution network
user access arrangements in respect of all affected distribution
networks.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Distribution Network Service Provider and the Connection Applicant
must negotiate in good faith to reach agreement as appropriate on:

(1) the connection service charge to be paid by the Connection Applicant
in relation to distribution connection assets to be provided by the
Distribution Network Service Provider;

(2) in the case of a Schedule 5.3a Participant, Market-Network-Service
Provider; the service level standards to which the Schedule 5.3a
Participant Market-Network-Service-Provider requires the Distribution
Network Service Provider to adhere in providing its services;

(3) the charge to be paid:

(i) by the Connection Applicant in relation to any augmentations or
extensions required to be undertaken on all affected transmission
networks and distribution networks; and

(ii)  where the Connection Applicant is a Schedule 5.3a Participant,
Market—Network—Service—Provider; to the Schedule 5.3a
Participant Market-Network-Service-Provider-in respect of any
reduction in the long run marginal cost of augmenting the
distribution network as a result of it being connected to the
distribution network,

(negotiated augmentation and extension charges); and
(4)  the following amounts:
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(h)

(i) the amount to be paid by the Connection Applicant to the
Distribution Network Service Provider in relation to the costs
reasonably incurred by the Distribution Network Service Provider
in providing distribution network user access;

(i) where the Connection Applicant is a Distribution Connected
Resource Provider:

(A) the compensation to be provided by the Distribution
Network Service Provider to the Distribution Connected
Resource Provider in the event that the distribution
connected units or group of distribution connected units of
the Distribution Connected Resource Provider are
constrained off or constrained on during a trading interval;
and

(B) the compensation to be provided by the Distribution
Connected Resource Provider to the Distribution Network
Service Provider in the event that dispatch of the
Distribution Connected Resource Provider's distribution
connected units or group of distribution connected units
causes another Generator's or Integrated Resource
Provider's production units or group of production units to
be constrained off or constrained on during a trading
interval; and

(iif) where the Connection Applicant is a Market Network Service
Provider:

(A) the compensation to be provided by the Distribution
Network Service Provider to the Market Network Service
Provider in the event that the distribution network user
access is not provided; and

(B) the compensation to be provided by the Market Network
Service Provider to the Distribution Network Service
Provider in the event that dispatch of the relevant market
network service causes a Generator's or Integrated
Resource Provider's production units or group of
production units to be constrained off or constrained on
during a trading interval or causes the dispatch of another
market network service to be constrained.

The maximum negotiated augmentation and extension charges applied by a
Distribution Network Service Provider must be in accordance with the
applicable requirements of Chapter 6 and the Negotiated Distribution Service
Criteria applicable to the Distribution Network Service Provider.

A Distribution Network Service Provider must pass through to a Connection
Applicant the amount calculated in accordance with paragraph (i) for the
locational component of prescribed TUOS services that would have been
payable by the Distribution Network Service Provider to a Transmission
Network Service Provider had the Connection Applicant not been connected
to its distribution network.
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[...]

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

To calculate the amount to be passed through to a Connection Applicant in
accordance with paragraph (h), a Distribution Network Service Provider
must, if prices for the locational component of prescribed TUOS services
were in force at the relevant transmission network connection point
throughout the relevant financial year:

(1) determine the charges for the locational component of prescribed TUOS
services that would have been payable by the Distribution Network
Service Provider for the relevant financial year:

(i) where the Connection Applicant is a Distribution Connected
Resource Provider, if that Distribution Connected Resource
Provider had not injected any energy at its connection point
during that financial year;

(i) where the Connection Applicant is a Market Network Service
Provider, if the Market Network Service Provider had not been
connected to the Distribution Network Service Provider's
distribution network during that financial year; and

(2) determine the amount by which the charges calculated in subparagraph
(1) exceed the amount for the locational component of prescribed
TUOS services actually payable by the Distribution Network Service
Provider, which amount will be the relevant amount for the purposes of
paragraph (h).

Where prices for the locational component of prescribed TUOS services were
not in force at the relevant distribution network connection point throughout
the relevant financial year, as referred to in paragraph (i), the Distribution
Network Service Provider must apply an equivalent procedure to that referred
to in paragraph (i) in relation to that component of its TUOS service charges
which is deemed by the relevant Transmission Network Service Provider to
represent the marginal cost of transmission, less an allowance for locational
signals present in the spot market, to determine the relevant amount for the
purposes of paragraph (h).

5.7 Inspection and Testing

[...]

5.7.2 Right of testing

@)

A Registered Participant, who has reasonable grounds to believe that
equipment owned or operated by a Registered Participant with whom it has
a connection agreement (which equipment is associated with the connection
agreement) may not comply with the Rules or the connection agreement, may
request testing or assessment of the relevant equipment by giving notice in
writing to the other Registered Participant.

Commented [A25]: Drafting note - this clause currently only
contemplates testing of equipment, with the context
suggesting physical tests. Addition of assessment is to make
clear that simulation studies can be requested in appropriate
cases.
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(d)

()
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©)

(h)

(i)

0)

(k)

If a notice is given under clause 5.7.2(a) any test that requires, or may cause,
an outage or change to normal operation of any power system equipment the
relevanttest is to be conducted at a time agreed by AEMO.

The Registered Participant who receives a notice under clause 5.7.2(a) must
co-operate in relation to conducting tests or assessments requested under
clause 5.7.2(a).

The cost of tests or assessments requested under clause 5.7.2(a) must be borne
by the Registered Participant requesting them-test, unless the equipment is
determined by the tests not to comply with the Rules relevant connection
agreement and the Rules, in which case all reasonable costs of such tests or
assessments must be borne by the owner of that equipment.

Tests or assessments conducted in respect of a connection point under
clause 5.7.2 must be conducted using test-procedures agreed between the
relevant Registered Participants, which agreement is not to be unreasonably
withheld or delayed.

Tests or assessments under clause 5.7.2 must be conducted only by persons
with the relevant skills and experience.

A Transmission Network Service Provider must give AEMO adequate prior
notice of intention to conduct a test in respect of a connection point to that
Network Service Provider's network.

The Registered Participant who requests a test under this clause 5.7.2 may
appoint a representative to witness a test and the other relevant-Registered

Participant must permit that appointed a-representative appeinted-underthis
clause 5.7.2(h)-to be present while the test is being conducted.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Registered Participant who conducts a test or assessment under this clause
5.7.2 must submit a report to the Registered Participant who requested the
relevant test, AEMO and to any other Registered Participant which is likely
to be materially affected by the results of the test, within a reasonable period
after the completion of the test and the report is to outline relevant details of
the tests conducted, including but not limited to the results of those tests.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Network Service Provider may attach test equipment or monitoring
equipment to plant owned by a Registered Participant or require a Registered
Participant to attach such test equipment or monitoring equipment, subject to
the provisions of clause 5.7.1 regarding entry and inspection.

In carrying out monitoring under clause 5.7.2(j) the Network Service Provider
must not cause the performance of the monitored plant to be constrained in
any way.
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5.7.3

Tests to demonstrate compliance with technical and connection

requirements for Registered Participants Generators-and-Integrated
Resource Providers

@)

(al)

(b)
(©

A Registered Participant Each-Generator-must, in accordance with }theL_y
applicable time frames specified in rule 4.15, provide evidence to any relevant

Cc d [A26]: Drafting note - amended because 4.15

Network Service Provider with which that Registered Participant Generator
has a connection agreement and to AEMO, that its_plant generating-system
complies with:

(1) the applicable technical requirements of clause S5.2.5; and

(2) the relevant connection agreement including the performance
standards.

Note

This paragraph is classified as a tier 3 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

|_De|eted|

[Deleted]

If a test required by paragraph (a) er{al) demonstrates that a Registered
Participant’s plant generating-system-or-integrated-resource-system-is not
complying with one or more technical requirements of clause S5.2.5 or the
relevant connection agreement or one or more of the performance standards

then the Registered Participant Generator—or—lntegrated—Resouree
Provider-must:

(1) promptly notify the relevant Network Service Provider and AEMO of
that fact; and

(2) promptly notify the Network Service Provider and AEMO of the
remedial steps it proposes to take and the timetable for such remedial
work; and

(3) diligently undertake such remedial work and report at monthly intervals
to the Network Service Provider on progress in implementing the
remedial action; and

(4) conduct further tests or monitoring on completion of the remedial work
to confirm compliance with the relevant technical requirements or
performance standards (as the case may be).

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)
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If AEMO reasonably believes that a Registered Participant’s plant generating

is not complying with one or more
applicable performance standards or one or more applicable technical
requirements of clause S5.2.5 or the relevant connection agreement, AEMO
may instruct the Registered Participant Generator—ortntegrated-Resource
Provider to conduct tests within 25 business days to demonstrate that the

relevant plant generating-system-or-integrated-resource-system complies with

those performance standards or technical requirements.
Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If the tests undertaken in accordance with paragraph (d) provide evidence that
the plant generating—system—or—integrated—resource—system continues to
comply with those requirements AEMO must reimburse the Registered

Participant Generator—or-Integrated-Resource-Providerfor the reasonable

expenses incurred as a direct result of conducting the tests.
If AEMO:
(1) s satisfied that:

(i) a Registered Participant’s plant generating-system-er-integrated
resouree-system is not complying with the relevant performance
standards for that system in respect of one or more of the
technical requirements contained in S5.2.5, S5.2.6, S5.2.7 or
S5.2.8 and the relevant connection agreement; or

(if)  the performance of a Registered Partlczpant s plant generating

is not

adequately represented by the applicable analytical model
provided under clause 5.7.6(h) or clause S5.2.4; and

(2) holds the reasonable opinion that the performance of the plant
, or |nadequacy of the
applicable analytical model
reseuree-system-is or will impede AEMO's ability to carry out its role
in relation to power system security,

AEMO may direct the Registered Participant to operate the plant at a
particular level, pattern or profile of active power or in a particular mode,
until the Registered Participant submits evidence reasonably satisfactory to
AEMO that the plant is complying with the relevant performance standard or
performing substantially in accordance with the applicable analytical model.

0
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5.8
5.8.1

5.8.2

5.8.3

(@ A Registered Participant Each—Generator—and-Integrated—Resource
Po:ewder—must maintain records for 7 years fer—eaeh@f—u&generamg—swéem&
setting out details of the

results of all technical performance and monitoring conducted on its plant
under this clause 5.7.3 and make these records available to AEMO on request.

Commissioning

Requirement to inspect and test equipment

(@ A Registered Participant must ensure that any of its new or replacement
equipment is inspected and tested to demonstrate that it complies with
relevant Australian Standards, the Rules and any relevant connection
agreement prior to or within an agreed time after being connected to a
transmission network or distribution network, and the relevant Network
Service Provider is entitled to witness such inspections and tests.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

(b) The Registered Participant must produce test certificates on demand by the
relevant Network Service Provider showing that the equipment has passed the
tests and complies with the standards set out in clause 5.8.1(a) before
connection to a network, or within an agreed time thereafter.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

Co-ordination during commissioning

A Registered Participant seeking to connect to a network must co-operate with the
relevant Network Service Provider(s) and AEMO to develop procedures to ensure
that the commissioning of the connection and connected facility is carried out in a
manner that:

(@) does notadversely affect other Registered Participants or affect power system
security or quality of supply of the power system; and

(b) minimises the threat of damage to any other Registered Participant’s
equipment.
Control and protection settings for equipment

(@ Not less than 3 months prior to the proposed commencement of
commissioning by a Registered Participant of any new or replacement
equipment that could reasonably be expected to alter performance of the
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power system (other than replacement by identical equipment), the Registered
Participant must submit to the relevant Network Service Provider sufficient
design information including proposed parameter settings to allow critical
assessment including analytical modelling of the effect of the new or
replacement equipment on the performance of the power system.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The Network Service Provider must:

(1) consult with other Registered Participants and AEMO as appropriate;
and

(2) within 20 business days of receipt of the design information under
clause 5.8.3(a), notify the Registered Participant and AEMO of any
comments on the proposed parameter settings for the new or
replacement equipment.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If the Network Service Provider's comments include alternative parameter
settings for the new or replacement equipment, then the Registered
Participant must notify the Network Service Provider that it either accepts or
disagrees with the alternative parameter settings suggested by the Network
Service Provider.

The Network Service Provider and the Registered Participant must negotiate
parameter settings that are acceptable to them both and if there is any
unresolved disagreement between them, the matter must be referred to AEMO
whose decision must be given within 20 business days of referral of the
dispute and, once a decision is given, it is to be final.

The Registered Participant and the Network Service Provider must co-
operate with each other to ensure that adequate grading of protection is
achieved so that faults within the Registered Participant's facility are cleared
without adverse effects on the power system.

Commissioning program

(@)

(b)

Prior to the proposed commencement of commissioning by a Registered
Participant of any new or replacement equipment that could reasonably be
expected to alter performance of the power system, the Registered Participant
must advise the relevant Network Service Provider and AEMO in writing of
the commissioning program including test procedures and proposed test
equipment to be used in the commissioning.

Notice under clause 5.8.4(a) must be given not less than 3 months prior to
commencement of commissioning for a connection to a transmission network
and not less than 1 month prior to commencement of commissioning for a
connection to a distribution network.
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The relevant Network Service Provider and AEMO must, within 15 business
days of receipt of such advice under clause 5.8.4(a), notify the Registered
Participant either that they:

(1) agree with the proposed commissioning program; or

(2) require changes to it in the interest of maintaining power system
security, safety or quality of supply.

If the relevant Network Service Provider or AEMO require changes to the
proposed commissioning program, then the parties must co-operate to reach
agreement and finalise the commissioning program within a reasonable
period.

A Registered Participant must not commence the commissioning until the
commissioning program has been finalised and the relevant Network Service
Provider and AEMO must not unreasonably delay finalising a commissioning
program.

Commissioning tests

@)

(b)

©)

(d)

©)

The relevant Network Service Provider and/or AEMO has the right to witness
commissioning tests relating to new or replacement equipment that could
reasonably be expected to alter performance of the power system or the
accurate metering of energy.

The relevant Network Service Provider must, within a reasonable period of
receiving advice of commissioning tests, notify the Registered Participant
whose new or replacement equipment is to be tested under this clause 5.8.5
whether or not it:

(1) wishes to witness the commissioning tests; and
(2) agrees with the proposed commissioning times.

A Registered Participant whose new or replacement equipment is tested
under this clause 5.8.5 must submit to the relevant Network Service Provider
the commissioning test results demonstrating that a new or replacement item
of equipment complies with the Rules or the relevant connection agreement
or both to the satisfaction of the relevant Network Service Provider.

Note

This paragraph is classified as a tier 1 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

If the commissioning tests conducted in relation to a new or replacement item
of equipment demonstrates non-compliance with one or more requirements
of the Rules or the relevant connection agreement then the Registered
Participant whose new or replacement equipment was tested under this
clause 5.8.5 must promptly meet with the Network Service Provider to agree
on a process aimed at achievement of compliance of the relevant item with
the Rules.

On request by a Network Service Provider, AEMO may direct that the
commissioning and subsequent connection of the Registered Participant's
equipment must not proceed if the relevant equipment does not comply with
the requirements described in clause 5.8.1(a).
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[...]

Part D Network Planning and Expansion

[...]
5.20

5.20.1

5.20.2

5.20.3

System security reports

Definitions
In this rule 5.20:

NSCAS description means a detailed description of each type of network support
and control ancillary service.

NSCAS quantity procedure means a procedure that determines the location and
quantity of each type of network support and control ancillary service required.

NSCAS trigger date means for any NSCAS gap identified in clause 5.20.3(b), the
date that the NSCAS gap first arises.

NSCAS tender date means for any NSCAS gap identified in clause 5.20.3(c), the
date or indicative date that AEMO would need to act so as to call for offers to acquire
NSCAS to meet that NSCAS gap by the relevant NSCAS trigger date in accordance
with clause 3.11.3(c)(4).

Publication of NSCAS methodology

(@ AEMO must develop and publish the NSCAS description and NSCAS
quantity procedure in accordance with the Rules consultation procedures.

(b) AEMO may amend the NSCAS description and the NSCAS quantity
procedure.

(c) AEMO must comply with the Rules consultation procedures when making or
amending the NSCAS description or the NSCAS quantity procedure.

(d) AEMO may make minor and administrative amendments to the NSCAS
description or the NSCAS quantity procedure without complying with the
Rules consultation procedures.

Publication of NSCAS Report

AEMO must publish annually the NSCAS Report on its website for the following
year which must include:

(@ an assessment that identifies any NSCAS gap;

(b) for any NSCAS gap identified in subparagraph (a) required to maintain power
system security and reliability of supply of the transmission network in
accordance with the power system security standards and the reliability
standard, the relevant NSCAS trigger date;

(c) forany NSCAS gap identified in subparagraph (a) required to maintain power
system security and reliability of supply of the transmission network in
accordance with the power system security standards and the reliability
standard, the relevant NSCAS tender date;

(d) areport on NSCAS acquired by AEMO under ancillary services agreements
in the previous calendar year; and
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(e) information on any other matter that AEMO considers relevant.

5.20.4 Inertia requirements methodology

(@ AEMO must develop and publish the inertia requirements methodology in
accordance with the Rules consultation procedures.

(b) AEMO may amend the inertia requirements methodology.

(c) AEMO must comply with the Rules consultation procedures when making or
amending the inertia requirements methodology.

(d) AEMO may make minor and administrative amendments to the inertia
requirements methodology without complying with the Rules consultation
procedures.

(e) The inertia requirements methodology determined by AEMO must provide

for AEMO to take the following matters into account in determining the
secure operating level of inertia:

(1) the capabilities and expected response times provided by
units-providing-market-ancillary-services ancillary service units (other
than the regulating raise service or regulating lower service) in the
inertia sub-network;

(2) the maximum load shedding or generation shedding expected to occur
on the occurrence of any credible contingency event affecting the
inertia sub-network when the inertia sub-network is islanded;

(3) additional inertia needed to account for the possibility of a reduction in
inertia if the contingency event that occurs is the loss or unavailability
of a synchronous production gererating-unit, synchronous condenser
or any other facility or service that is material in determining inertia
requirements;

(4) any constraints that could reasonably be applied to the inertia sub-
network when islanded to achieve a secure operating state and any
unserved energy that might result from the constraints; and

(5) any other matters as AEMO considers appropriate.

5.20.5 Publication of Inertia Report

(@)

AEMO must publish annually the Inertia Report on its website for the
following year which must include:

(1) the boundaries of the inertia sub-networks and related inertia
requirements determined by AEMO under rule 5.20B since the last
Inertia Report and details of AEMO's assessment of any inertia
shortfall and AEMO's forecast of any inertia shortfall arising at any
time within a planning horizon of at least 5 years;

(2) areporton the inertia requirements determined for each inertia sub-
network together with the results of AEMO's assessment under clause
5.20B.3; and

(3) information on any other matter that AEMO considers relevant.
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5.20.6 Publication of system strength requirements methodologies

(@)

(b)
(©

(d)

(€)

®

AEMO must develop and publish the system strength requirements
methodology in accordance with the Rules consultation procedures.

AEMO may amend the system strength requirements methodology.

AEMO must comply with the Rules consultation procedures when making or
amending the system strength requirements methodology.

AEMO may make minor and administrative amendments to the system
strength requirements methodology without complying with the Rules
consultation procedures.

The system strength requirements methodology determined by AEMO must
provide for AEMO to take the following matters into account in determining
the system strength requirements:

(1) the combination of three phase fault levels at each system strength node
in the region that could reasonably be considered to be sufficient for the
power system to be in a secure operating state;

(2) the maximum load shedding or generation shedding expected to occur
on the occurrence of any credible contingency event or protected event
affecting the region;

(3) the stability of the region following any credible contingency event
or protected event;

(4) therisk of cascading outages as a result of any load shedding or
generating system, integrated resource system or schedule 5.3a plant

market-network—service—faciity tripping as a result of a credible

contingency event or protected event in the region;

(5) additional contribution to the three phase fault level needed to account
for the possibility of a reduction in the three phase fault level at a system
strength node if the contingency event that occurs is the loss or
unavailability of a synchronous production unit or any other facility or
service that is material in determining the three phase fault level at the
system strength node;

(6) the stability of any equipment that is materially contributing to the three
phase fault level or inertia within the region; and

(7) any other matters AEMO considers appropriate.
The system strength requirements methodology determined by AEMO must:

(1) ~ provide an overview of system strength nodes and the process to declare
them;

(2) describe:

(i) how AEMO forecasts new connections and the information it
takes into account;

(i)  how AEMO will determine the assumptions it will use about the
size, type and operational profile of facilities or classes of
facilities to be connected and their contribution to the matters
taken into account in determining the system strength
requirements; and
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(iif) the modelling and analysis methodologies AEMO will use to
determine system strength nodes and minimum three phase fault
levels at the system strength nodes and the matters it will take into
account;

(3) provide for AEMO to take the following matters into account in
determining the system strength requirements:

(i) the Integrated System Plan and the Electricity Statement of
Opportunities;

(if)  the matters in paragraphs (e)(1) to (7) for each year of the forecast
period; and

(iii) any other matters AEMO considers appropriate; and

(4) provide adescription of what is meant by stable veltage—voltage
waveforms for the purposes of clause S5.1.14(b)(2) (in addition to that
provided in clause S5.1.14(c)) including the matters that may be taken
into account by System Strength Service Providers to assess, for the
level and type of inverter based resources projected by AEMO at system
strength nodes, what may be required to achieve stable operation.

Publication of System Strength Report

AEMO must publish annually by 1 December the System Strength Report on its
website for the following year which must include:

@)

(b)
(©

(d)

(€)

®

a description of the system strength requirements determined by AEMO under
rule 5.20C since the last System Strength Report;

the system strength requirements determined for each system strength node;

the system strength standard specification (as defined in clause S5.1.14(a))
applicable at each system strength node during the 12 months following
publication of the System Strength Report;

the assumptions used by AEMO to determine the system strength
requirements including assumptions about the size, type and operational
profile of facilities or classes of facilities to be connected and their
contribution to the matters taken into account in determining the system
strength requirements;

information about new system strength nodes declared since the last System
Strength Report and an indication of possible future system strength nodes
and when AEMO considers the nodes may be declared; and

information on any other matter that AEMO considers relevant.
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[...]

5.20B Inertia sub-networks and requirements

[...]

5.20B.6 Inertia network services information and approvals

(@ An lInertia Service Provider required to make inertia network services
available under clause 5.20B.4(b) must prepare and give to AEMO and keep
up to date, a schedule setting out:

(1) the inertia network services made available by the Inertia Service
Provider for the inertia sub-network; and

(2) the Inertia Service Provider's proposed order of priority for the inertia
network services to be enabled.

(b)  Where the Inertia Service Provider procures inertia network services from a
Generator or Integrated Resource Provider provided by means of a
synchronous production gererating-unit under an inertia services agreement,
the Inertia Service Provider must register the production gererating-unit with
AEMO as an inertia unit and specify that the production generating-unit may
be periodically used to provide inertia network services and will not be
eligible to set spot prices when constrained on to provide inertia in
accordance with clause 3.9.7(c).

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

(b1) | Del_eted [Where—theInertia—Service—Provider—procures—inertia—network

(¢) An Inertia Service Provider required to make inertia network services
available under clause 5.20B.4(b) must give to AEMO and keep up to date the
following details for each inertia network service:

(1) adescription of the inertia network service, including:
(i)  the nature of the inertia network service;

(if) the inertia unit or other facilities used to provide the inertia
network service;

(iii) the purpose for which the inertia network service is being
provided;

(iv) the location in the transmission network or distribution network
of the facilities used to provide the inertia network service;

(v) the quantity of inertia to be provided when the inertia network
service is enabled and;
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(d)

(€)

()

©)

(h)

(vi) any other information requested by AEMO in connection with the
inertia network service;

(2) information about the availability of the inertia network service,
including:

(i) the times when, and the period over which, the inertia network
service will be available to provide inertia; and

(if) any possible restrictions on the availability of the inertia network
service

An Inertia Service Provider required to make inertia network services
available under clause 5.20B.4(b) must prepare and submit to AEMO for
approval under paragraph (e) the following details for each inertia network
service:

(1) the technical specification and performance standards for the inertia
network service; and

(2) the arrangements necessary for AEMO to give instructions to enable or
cease the provision of the inertia network service including:

(i)  the period of any notice that has to be given to the provider of the
inertia network service for it to be enabled;

(if)  the response time to any instruction for the inertia network service
to be enabled or to cease being provided; and

(iif) communication protocols between it, AEMO and the Registered
Participants that provide inertia network services.

The technical specification. performance standards and arrangements
necessary for AEMO to give the instructions referred to in paragraph (d) and
any change to them must be consistent with the Rules and approved by
AEMO.

An Inertia Service Provider must ensure that AEMQ's approval is obtained
under paragraph (e) before the inertia network service is first made available
and in the case of a change, before the change comes into effect.

Note

This clause is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

AEMO must use reasonable endeavours to respond to the Inertia Service
Provider within 20 business days following the receipt of a request for
approval under paragraph (e) stating whether it gives its approval.

If AEMO does not approve the matters in a request for approval under
paragraph (e):

(1) AEMO must tell the Inertia Service Provider its reasons for withholding
approval and may advise the Inertia Service Provider of the changes
AEMO requires to be made; and

(2) the Inertia Service Provider must amend its request to address the
matters identified by AEMO and submit to AEMO a new request for
approval.
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5.20C System strength requirements

5.20C.1 Declaring system strength requirements

(@)

(b)

(©

(d)

©

[...]

AEMO may from time to time declare system strength nodes, being locations
on the transmission network of a System Strength System Provider at which:

(1) inrelation to AEMO, clauses 4.2.6(g), 4.4.5(a) and 4.6.1(b) apply; and

(2) inrelation to a System Strength Service Provider for a system strength
node, clause S5.1.14 applies.

AEMO must, by 1 December each year, determine the system strength
requirements for each system strength node. In determining system strength
requirements, AEMO must apply the system strength requirements
methodology.

The system strength requirements to be determined for a system strength node
are:

(1) the minimum three phase fault level for the system strength node
applicable for the purposes of clauses 4.2.6(g), 4.4.5(a) and 4.6.1(b) for
the following year (commencing 2 December); and

(2) AEMO's forecast of the following matters for each of the following ten
years (commencing 2 December):

(i) the minimum three phase fault level applicable at the system
strength node for the purposes of clause S5.1.14(b)(1); and

(if) the level and type of inverter based resources and schedule 5.3a
plant market-networkservicefactities projected by AEMO for the
system strength node for the purposes of clause S5.1.14(b)(2).

AEMO must publish its declaration of system strength nodes under paragraph
(a) and the system strength requirements determined for each system strength
node in the System Strength Report.

If AEMO becomes aware of a material change to the power system likely to
affect the system strength requirements for a system strength node, where the
timing, occurrence or impact of the change was unforeseen, AEMO must as
soon as reasonably practicable, revise and publish its determination of the
minimum three phase fault level under paragraph (c)(1) and the forecast
under paragraph (c)(2) for the system strength node.

5.20C.4 System strength services information and approvals

(@)

A System Strength Service Provider who makes system strength services
available for the purposes of clause S5.1.14 must prepare and give to AEMO
and keep up to date, a schedule setting out:

(1) the system strength services available to contribute to the three phase
fault level at each system strength node; and

(2) the System Strength Service Provider's proposed order of priority for
the system strength services to be enabled.
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(b)

(b1)

(©

Where the System Strength Service Provider procures system strength
services from a Generator or Integrated Resource Provider provided by
means of a production generating-unit under a system strength services
agreement, the System Strength Service Provider must register the production
generating-unit with AEMO as a system strength production unit and specify
that the generating unit may be periodically used to provide system strength
services and will not be eligible to set spot prices when constrained on to
provide system strength services in accordance with clause 3.9.7(c).

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

[Deleted|Where the System - StrengthServiceProvider procuressystem

A System Strength Service Provider must give to AEMO and keep up to date
the following details for each system strength service it makes available to
AEMO under the Rules:

(1) adescription of the system strength service, including:
(i)  the nature of the system strength service;

(if) the system strength production unit or other facilities used to
provide the system strength service;

(iii) the purpose for which the system strength service is being
provided;

(iv) the location in the transmission network or distribution network
of the facilities used to provide the system strength service;

(v) the contribution to the three phase fault level at each relevant
system strength node and the facility's connection point when the
system strength service is enabled; and

(vi) any other information (including models) requested by AEMO to
assess the contribution of the system strength service referred to
in subparagraph (v).
(2) information about the availability of the system strength service,
including:

(i) the times when, and the period over which, the system strength
service will be available to contribute to the three phase fault level
at each relevant system strength node; and

(if) any possible restrictions on the availability of the system strength
service.

Commented [A29]: Drafting note - this change enables (b1)
to be deleted
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A System Strength Service Provider must prepare and submit to AEMO the
following details for each system strength service it makes available to AEMO
under the Rules:

(1) the technical specification and performance standards for the system
strength service; and

(2) the arrangements necessary for AEMO to give instructions to enable or
cease the provision of the system strength service including:

(i) the period of any notice that has to be given to the provider of the
system strength service for it to be enabled;

(if) the response time to any instruction for the system strength
service to be enabled or to cease being provided; and

(iif) communication protocols between it, AEMO and the Registered
Participants or other personsthat provide system strength
services.

The arrangements necessary for AEMO to give the instructions referred to in
paragraph (d) and any change to them must be consistent with the Rules and
approved by AEMO.

A System Strength Service Provider must ensure that AEMO's approval is
obtained under paragraph (e) before the system strength service is first made
available and in the case of a change, before the change comes into effect.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

AEMO must use reasonable endeavours to respond to the System Strength
Service Provider within 20 business days following the receipt of a request
for approval under paragraph (e) stating whether it gives its approval.

If AEMO does not approve the matters in a request for approval under
paragraph (e):

(1) AEMO must tell the System Strength Service Provider its reasons for
withholding approval and may advise the System Strength Service
Provider of the changes AEMO requires to be made; and

(2) the System Strength Service Provider must amend its request to address
the matters identified by AEMO and submit to AEMO a new request for
approval.

Schedule 5.1a System standards

S5.1a.1

Purpose

The purpose of this schedule is to establish system standards that:

(@)

are necessary or desirable for the safe and reliable operation of the facilities
of Registered Participants;
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S5.1a.2

S5.1a.3

S5.1a.4

(b) are necessary or desirable for the safe and reliable operation of equipment;
(c) could be reasonably considered good electricity industry practice; and

(d) seek to avoid the imposition of undue costs on the industry or Registered
Participants.

A Registered Participant should not, by virtue of this schedule, rely on system
standards being fully complied with at a connection point under all circumstances.
However, a Registered Participant should expect to be reasonably informed of
circumstances where the standard of supply at its connection points will not
conform to the system standards.

Except for standards of frequency and system stability, a Registered Participant
should have the opportunity to negotiate or renegotiate relevant terms of a
connection agreement (including relevant charges), to improve the standard of
supply to the level of the system standard.

The system standards are set out below.

This schedule does not apply to a Distribution Network Service Provider in relation
to a regulated SAPS. The performance and quality of supply standards for a
regulated SAPS are defined by the Distribution Network Service Provider in
accordance with clause 5.13B.1 and schedule 5.13.

Frequency

The frequency operating standards are system standards and are as determined by
the Reliability Panel and published by the AEMC.

System stability
The power system should remain in synchronism and be stable:

(@) Transient stability: following any credible contingency event or protected
event; and

(b) Oscillatory stability: in the absence of any contingency event, for any level
of inter-regional or intra-regional power transfer up to the applicable
operational limit; and

(c) Voltage stability: stable veltage—voltage control must be maintained
following the most severe credible contingency event or any protected event.

For the purposes of clause S5.1a.3 a credible contingency event includes the
application of a fault (other than a three-phase fault) to any part of the power system
and de-energisation of the faulted element within the allowable clearance time
applicable to that element according to clause S5.1a.8.

The halving time of any inter-regional or intra-regional oscillation, being the time
for the amplitude of an oscillation to reduce by half, should be less than 10 seconds.
To allow for planning and operational uncertainties, the power system should be
planned and operated to achieve a halving time of 5 seconds.

Power frequency voltage

Except as a consequence of a contingency event, the voltage-voltage of supply at a
connection point should not vary by more than 10 percent above or below its rermal
nominal voltage, provided that the reactive power flow and the power factor at the
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connection point is within the corresponding limits set out in the connection
agreement.

As a consequence of a credible contingency event, the veltage-voltage of supply at
a connection point should not rise above its rermal-nominal voltage by more than
a given percentage of normal-nominal voltage for longer than the corresponding
period shown in Figure S5.1a.1 for that percentage.

As a consequence of a contingency event, the veltage-voltage of supply at a
connection point could fall to zero for any period.

Figure S5.1a.1
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S§5.1a.5

Voltage fluctuations

The wvoltage—voltage fluctuation level of supply should be less than the
"compatibility levels" set out in Fable—1-of-the International Electrotechnical
Commission _publication 1EC/TR 61000.3.7 Australian—Standard ASINZS
61000-3-7:2001. To facilitate the application of this standard Network Service
Providers must establish "planning levels" for their networks as provided for in
IEC/TR 61000.3.7-the-Australian-Standard.

The following principles apply to the use of the shared network:

(@ the sharing between Network Users of the capability of connection assets to
withstand veltage-voltage fluctuations is to be managed by Network Service
Providers in accordance with the provisions of clause S5.1.5 of schedule 5.1;
and

(b) to the extent practicable, the costs of managing or abating the impact of
voltage fluctuations in excess of the costs which would result from the
application of an automatic access standard are to be borne by those Network
Users whose facilities cause the veltage-voltage fluctuations.
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S5.1a.6

S5.1a.7

Voltage waveform distortion

Harmonic vekage—voltage distortion level of supply should be less than the
"compatibility levels" defined in Fablet—of-the International Electrotechnical
Commission _publication 1EC/TR 61000.3.6—Australian—Standard AS/NZS
61000-3:-7:200%. To facilitate the application of this standard Network Service
Providers must establish "planning levels" for their networks as provided for in the
Austratian-Standard-IEC/TR 61000.3.6.

The following principles apply to the use of the shared network:

(@) the sharing between Network Users of the capability of connection assets to
absorb or mitigate harmonic veltage-voltage distortion is to be managed by
Network Service Providers in accordance with the provisions of clause S5.1.6
of schedule 5.1; and

(b) to the extent practicable, the costs of managing or abating the impact of
harmonic distortion in excess of the costs which would result from the
application of an automatic access standard are to be borne by those Network
Users whose facilities cause the harmonic veltage-voltage distortion.

Voltage unbalance

Except as a consequence of a contingency event, the average voltage-voltage
unbalance, measured at a connection point, should not vary by more than the
amount set out in column 2 of Table S5.1a.1, when determined over a 30 minute
averaging period.

As a consequence of a credible contingency event or protected event, the average
veltagevoltage unbalance, measured at a connection point, should not vary by more
than the amount set out in column 3 of Table S5.1a.1, when determined over a 30
minute averaging period.

The average veltage-voltage unbalance, measured at a connection point, should not
vary by more than the amount set out in column 4 of Table S5.1a.1 for the relevant
nominal supply veltage-voltage, when determined over a 10 minute averaging
period.

The average voltage-voltage unbalance, measured at a connection point, should not
vary more often than once per hour by more than the amount set out in column 5 of
Table S5.1a.1 for the relevant reminal-nominal supply-voltage, when determined
over a 1 minute averaging period.

For the purpose of this clause, veltage-voltage unbalance is measured as negative
sequence voltage.
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Table S5.1a.1
Nominal Maximum negative sequence voltage (% of nominal voltage)
supply voltage
(kV)
Column 1 Column 2 Column 3 Column 4 Column 5
no credible general once per hour
contingency | contingency
event event or
protected
event
30 minute 30 minute 10 minute 1 minute
average average average average
more than 100 0.5 0.7 1.0 2.0
more than 10 1.3 1.3 2.0 25
but not more
than 100
10 or less 2.0 2.0 25 3.0

S5.1a.8 Fault clearance times

@)

(b)

(©

(d)

Faults anywhere within the power system should be cleared sufficiently
rapidly that:

(1) the power system does not become unstable as a result of faults that are
credible contingency events;

(2) inter-regional or intra-regional power transfers are not unduly
constrained; and

(3) consequential equipment damage is minimised.

The fault clearance time of a primary protection system for a short circuit
fault of any fault type anywhere:

(1) within a substation;
(2) within connected plant; or
(3)  on at least the half of a power line nearer to the protection system,

should not exceed the relevant time in column 2 of Table S5.1a.2 for the
nominal voltage that applies at the fault location.

The fault clearance time of a primary protection system for a short circuit
fault of any fault type anywhere on the remote portion of a power line for
which the near portion is protected by a primary protection system under
clause S5.1a.8(b) should not exceed the relevant time in column 3 of
Table S5.1a.2 for the nominal voltage that applies at the fault location.

The fault clearance time of a breaker fail protection system or similar back-
up protection system for a short circuit fault of any fault type should not
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S5.1a.9

exceed the relevant time in column 4 of Table S5.1a.2 for the nominal voltage
that applies at the fault location.

The owner of the faulted element may require shorter fault clearance times to
minimise plant damage.

The allowable fault clearance times specified in Table S5.1a.2 apply in
accordance with the provisions of clause S5.1.9 to facilities constructed or
modified on or after the performance standards commencement date.

For facilities other than those referred to in clause S5.1a.8(f), the applicable
allowable fault clearance times must be derived by the relevant Network
Service Provider from the existing capability of each facility on the
performance standards commencement date.

Minimum three phase fault levels and stability for system strength

nodes

@)

(b)

Table S5.1a.2

The power system should have minimum three phase fault levels sufficient to
enable:

(1) the protection systems of transmission networks, distribution networks,
Transmission Network Users and Distribution Network Users to
operate correctly;

(2) wveltage-voltage control systems (such as reactive bank switching and
dynamic veltage-voltage control) to be stable; and

(3) the power system to remain stable following any credible contingency
event or protected event.

There should be stable voltage-voltage waveforms at connection points in the
power system such that:

(1) in steady state conditions, plant does not create, amplify or reflect
instabilities; and

(2) avoiding veltage-voltage waveform instability following any credible
contingency event or protected event is not dependent on plant
disconnecting from the power system or varying active power or
reactive power transfer at connection points except in accordance with
applicable performance standards.

Nominal voltage at fault

Time(milliseconds)

location(kV)
Column 1 Column 2 Column 3 Column 4
400kV and above 80 100 175
at least 250kV but less than 400kV 100 120 250
more than 100kV but less than 120 220 430
250kV

less than or equal 100 kV

As necessary to prevent plant damage and meet

stability requirements
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Schedule 5.1 Network Performance Requirements to be

S§5.11

Provided or Co-ordinated by Network Service
Providers

Introduction

(a)  This schedule describes the planning, design and operating criteria that must
be applied by Network Service Providers to the transmission networks and
distribution networks which they own, operate or control. It also describes the
requirements on Network Service Providers to institute consistent processes
to determine the appropriate technical requirements to apply for each
connection enquiry or application to connect processed by the Network
Service Provider with the objective that all connections satisfy the
requirements of this schedule.

(b)  Together, these are the power system performance and quality of supply
standards that Network Service Providers must comply with in accordance
with clause 5.2.3(b).

(c) The criteria and the obligations of Registered Participants to implement
them, fall into two categories, namely:

{a—(1) those required to achieve adequate levels of network power transfer
capability or quality of supply for the common good of all, or a
significant number of, Registered Participants; and

{by—(2) those required to achieve a specific level of network service at an
individual connection point.

(d) A Network Service Provider must:

(1)__fully describe the quantity and quality of network services which it
agrees to provide to a person under a connection agreement in terms
that apply to the connection point as well as to the transmission system
or distribution system as a whole;

(2)__ensure that the quantity and quality of those network services are not
less than could be provided to the relevant person if the national grid
were planned, designed and operated in accordance with the criteria set
out in this clause S5.1.1 and recognising that levels of service will vary
depending on location of the connection point in the network; and

(3)__observe and apply the relevant provisions of the system standards in
accordance with this schedule 5.1.

(e) To the extent that this schedule 5.1 does not contain criteria which are
relevant to the description of a particular network service, the Network Service
Provider must describe the network service in terms which are fair and
reasonable.

(A In negotiating a connection agreement with a This—schedule—includes
isi i i Connection Applicant to

provisions—for-Network-Service-Providers—and-a
which any of schedules 5.2, 5.3 or 5.3a apply, Registered-Participants-to
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Network Service Provider must:

(1) set relevant access standards for the purposes of clause S5.1.9; and

(2) first-be satisfied that the application of any the-negotiated access
standards will be consistent with the requirements of this schedule 5.1,
in addition to the requirements of clause 5.3.4A(b). will-not-adversely

(9)  This schedule does not apply to a Distribution Network Service Provider in
relation to a regulated SAPS. The performance and quality of supply standards
for a regulated SAPS are defined by the Distribution Network Service
Provider in accordance with clause 5.13B.1 and schedule 5.13.

(h) A power system performance or quality of supply standard in this schedule
5.1 does not apply to a Network Service Provider in respect of a network
element for which performance standards have been recorded in accordance
with any of schedules 5.2, 5.3 or 5.3a.

Network reliability

Credible contingency events

Network Service Providers must plan, design, maintain and operate their
transmission networks and distribution networks to allow the transfer of power from
production units to loads Custemers-with all facilities or equipment associated with
the power system in service and may be required by-a-Registered-Participantunder
a connection agreement to continue to allow the transfer of power with certain
facilities or plant associated with the power system out of service, whether or not
accompanied by the occurrence of certain faults (called credible contingency
events).

The following credible contingency events and practices must be used by Network
Service Providers for planning and operation of transmission networks and
distribution networks unless otherwise agreed by each Registered Participant who
would be affected by the selection of credible contingency events:

(@ The credible contingency events must include the disconnection of any single
production unit or transmission line, with or without the application of a
single circuit two-phase-to-ground solid fault on lines operating at or above
220 kV, and a single circuit three-phase solid fault on lines operating below
220 kV. The Network Service Provider must assume that the fault will be
cleared in primary protection time by the faster of the duplicate protections
with installed intertrips available. For existing transmission lines operating
below 220 kV but above 66 kV a two-phase to earth fault criterion may be
used if the modes of operation are such as to minimise the probability of three-
phase faults occurring and operational experience shows this to be adequate,
and provided that the Network Service Provider upgrades performance when
the opportunity arises.

(b) For lines at any voltage-voltage above 66 kV which are not protected by an
overhead earth wire and/or lines with tower footing resistances in excess of
10 ohms, the Network Service Provider may extend the criterion to include a
single circuit three-phase solid fault to cover the increased risk of such a fault
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occurring. Such lines must be examined individually on their merits by the
relevant Network Service Provider.

(c) For lines at any veltage-voltage above 66 kV a Network Service Provider
must adopt operational practices to minimise the risk of slow fault clearance
in case of inadvertent closing on to earths applied to equipment for
maintenance purposes. These practices must include but not be limited to:

(1) Not leaving lines equipped with intertrips alive from one end during
maintenance; and

(2) Off-loading a three terminal (tee connected) line prior to restoration, to
ensure switch on to fault facilities are operative.

(d) The Network Service Provider must ensure that all protection systems for
lines at a voltage-voltage above 66 kV, including associated intertripping, are
well maintained so as to be available at all times other than for short periods
(not greater than eight hours) while the maintenance of a protection system is
being carried out.

Network service within a region

The following paragraphs of this section set out minimum standards for certain
network services to be provided to Registered-Participants—Network Users by
Network Service Providers within a region. The amount of network redundancy
provided must be determined by the process set out in rules 5.12 and 5.13 of the
Rules and is expected to reflect the grouping of production units, their expected
capacity factors and availability and the size and importance of load Custemer
groups.

The standard of service to be provided at each connection point must be included
in the relevant connection agreement, and must include a power transfer capability
such as that which follows:

(@ In the satisfactory operating state, the power system must be capable of
providing the highest reasonably expected requirement for power transfer
(with appropriate recognition of diversity between individual peak
requirements and the necessity to withstand credible contingency events) at
any time.

(b) During the most critical single element outage the power transfer available
through the power system may be:

(1) zero (single element supply);

(2) the defined capacity of a backup supply, which, in some cases, may be
provided by another Network Service Provider;

(3) a nominated proportion of the normal power transfer capability (eg
70 percent); or

(4) the normal power transfer capability of the power system (when
required by a Registered Participant).

In the case of clauses S5.1.2.2(b)(2) and (3) the available capacity would be
exceeded sufficiently infrequently to allow maintenance to be carried out on each
network element by the Network Service Provider. A connection agreement may
state the expected proportion of time that the normal capability will not be available,
and the capability at those times, taking account of specific design, locational and
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S$5.1.4

seasonal influences which may affect performance, and the random nature of
element outages.

A connection agreement may also state a conditional power transfer capability that
allows for both circuits of a double circuit line or two closely parallel circuits to be
out of service.

Network service between regions

The power transfer capability between regions must be determined by the process
set out in Part B of Chapter 5.

The following paragraphs of this section set out a framework within which Network
Service Providers must describe to AEMO the levels of network service that apply
for power transfer between regions. In cases where power transfer capability is
determined by stability considerations on the power system (refer to clause S5.1.8
of this schedule) it is expected that line outages within transmission networks
within a region will weaken the network so as to result in reduced power transfer
capability even in the absence of outages of the lines between regions.

(@ In the satisfactory operating state the power transfer capability between
regions is defined by a multi-term equation for each connection between
regions which takes account of all power system operating conditions which
can significantly impact on performance. The majority of these operating
conditions are the result of market operation and are outside the control of the
Network Service Provider. In the satisfactory operating state the network
must be planned by the Network Service Provider and operated by AEMO to
withstand the impact of any single contingency with severity less than the
credible contingency events described stated-in clause S5.1.2.1.

(b) During critical single element outages reduced power transfer capabilities
will apply. In those cases where outage of the remaining element will result
in breaking of the connection between the regions AEMO must provide for
the effect on power system frequency in the separate transmission systems
following this event when determining the maximum power transfer.

Frequency variations

A Network Service Provider must ensure that within the extreme frequency
excursion tolerance limits all of its power system equipment will remain in service
unless that equipment is required to be switched to give effect to manual load
shedding in accordance with clause S5.1.10, or is required by AEMO to be switched
for operational purposes or is required to be switched or disconnected for operation
of an emergency frequency control scheme.

Sustained operation outside the extreme frequency excursion tolerance limits need
not be taken into account by Network Service Providers in the design of plant which
may be disconnected if this is necessary for the protection of that plant.

Magnitude of power frequency voltage

A Transmission Network Service Provider must plan and design its transmission
system and equipment for control of veltage-voltage such that the minimum steady
state voltage—voltage magnitude, the maximum steady state velage—voltage
magnitude and variations in voltage-voltage magnitude are consistent with the
levels stipulated in clause S5.1a.4 of the system standards.
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(@) The Network Service Provider must determine the automatic access standard

for the veltage-voltage of supply at the connection point such that the veltage
voltage may vary in accordance with clause S5.1a.4 of the system standards.

(@l) The Network Service Provider must design its network and undertake
insulation coordination so that switching of network elements does not cause
connected plant to experience slow front over-voltages (switching surges) of
the type contemplated in the International Electrotechnical Commission
standard IEC 60071-1, for voltages above those described in clause S5.1a.4
of the system standards.

(b) The Network Service Provider must determine the minimum access standard
for the veltage-voltage of supply at the connection point such that the veltage
voltage may vary:

(1) asaconsequence of a credible contingency event or protected event in
accordance with clause S5.1a.4; and

(2) otherwise, between 95 percent and 105 percent of the target veltage
voltage.

(c) For the purposes of clause S5.1.4(b) the target voltage-voltage must be
determined as follows:

(1) if the connection point is connected to a transmission line (but not
through a transformer), the Network Service Provider must determine
the target veltage-voltage in consultation with AEMO taking into
account the capability of existing facilities that are subject to that supply
veltage-voltage; and

(2) otherwise, Network Users that share the same supply veltage-voltage
must jointly determine the target veltage—voltage which may be
specified to vary with aggregate loading level;

provided that at all times the supply veltage—voltage remains between
90 percent and 110 percent of the nermal-nominal voltage determined in
accordance with clause S5.1a.4 except as a consequence of a contingency

event.
(d) For the purposes of this clause, the veltage-voltage of supply is measured as
the RMS phase voltage.

Where the independent control of veltage-voltage at the connection point is possible
without adverse impact on veltage-voltage control at another connection point, the
Network Service Provider must make reasonable endeavours to meet the request.
The target veltage-voltage and any agreement to a target range of veltage-voltage
magnitude must be specified in the relevant connection agreement. The agreement
may include a different target range in the satisfactory operating state and after a
credible contingency event or protected event (and how these target ranges may be
required to vary with loading level).

A Network Service Provider must ensure that each facility that is part of its
transmission network or distribution network is capable of continuous
uninterrupted operation in the event that variations in veltage-voltage magnitude
occur due to faults external to the facility. The design of a facility should anticipate
the likely time duration and magnitude of variations in the power-frequency phase
veltages-voltages which may arise dependent on the nature and location of the fault.
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$5.1.5

Voltage fluctuations

A Network Service Provider must use reasonable endeavours to design and operate
its transmission system or distribution system and include conditions in connection
agreements in relation to the permissible variation with time of the power generated
or load taken by a Network User to ensure that other Network Users are supplied
with a power-frequency veltage-voltage which fluctuates to an extent that is less
than the levels stipulated in accordance with the provisions of clause S5.1a.5 of the
system standards and this clause S5.1.5.

In accordance with the International Electrotechnical Commission publication
IEC/TR 61000.3.7-AS/NZS-61000-3:7:2001 and guidelines published by Standards
Australia and applying the assumption that Customers will comply with their
obligations under schedule 5.3, a Network Service Provider must determine
"Planning Levels" for connection points on their network in order to maintain
veltage-voltage fluctuation levels for all supply points to customers supplied from
their network below the "Compatibility Levels" defined in Table 1 of
IEC/TR 61000.3.7-AS/NZS-61000.3.7:2001.

The Network Service Provider must allocate emission limits in response to a
connection enquiry or an application to connect and evaluate the acceptability for
connection of fluctuating sources as follows:

(@) Automatic access standard: the Network Service Provider must allocate
emission limits no more onerous than the lesser of the acceptance levels
determined in accordance with either of the stage 1 or the stage 2 evaluation
procedures defined in IEC/TR 61000.3.7-AS/NZS-61000-3-7:2001.

(b) Minimum access standard: subject to clause S5.1.5(c), the determination by
the Network Service Provider of acceptable emission limits must be
undertaken in consultation with the party seeking connection using the stage
3 evaluation procedure defined in IEC/TR 61000.3.7

(¢) In respect of each new connection at a level of performance below the
automatic access standard the Network Service Provider must include
provisions in the relevant connection agreement requiring the Network User
if necessary to meet the system standards or allow connection of other
Network Users to either upgrade to the automatic access standard or fund the
reasonable cost of the works necessary to mitigate their effect of connecting
at a standard below the automatic access standard.

(d) If for existing customer connections the level of veltage-voltage fluctuation
is, or may be, exceeded as a result of a proposed new connection, the Network
Service Provider must, if the cause of that excessive level cannot be remedied
by enforcing the provisions of existing connection agreements, undertake all
reasonable works necessary to meet the technical standards in this schedule
or to permit the proposed new connection within the requirements stated in
this clause.

For other than a new connection in accordance with the preceding paragraph, the
responsibility of a Network Service Provider for excursions in veltage-voltage
fluctuations above the levels defined above is limited to veltagevoltage fluctuations
caused by network plant and the pursuit of all reasonable measures available under
the Rules and its connection agreements.
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S$5.1.6

Voltage harmonic or voltage notching distortion

A Network Service Provider must use reasonable endeavours to design and operate
its network and include conditions in connection agreements to ensure that the
effective harmonic veltage-voltage distortion at any point in the network will be
limited to less than the levels stipulated in accordance with the provisions of
clause S5.1a.6 of the system standards and this clause S5.1.6.

In accordance with the International Electrotechnical Commission publication
IEC/TR 61000.3.6-AS/NZS-61000-3:6:2001 and guidelines published by Standards
Australia and applying the assumption that Customers will comply with their
obligations under schedule 5.3 Network Service Providers must determine
"Planning Levels" for connection points on their network in order to maintain
harmonic veltagevoltage distortion for all supply points to customers supplied from
their network below the "Compatibility Levels" defined in Table 1 of
IEC/TR 61000.3.6-AS/NZS-61000-3:6:2001.

The Network Service Provider must allocate emission limits to a connection enquiry
or an application to connect and must evaluate the acceptability for connection of
distorting sources as follows:

(@) Automatic access standard: the Network Service Provider must allocate
emission limits no more onerous than the lesser of the acceptance levels
determined in accordance with either of the stage 1 or the stage 2 evaluation
procedures defined in IEC/TR 61000.3.6-AS/NZS-61000-3.6:2001.

(b) Minimum access standard: subject to clause S5.1.6(c), the determination by
the Network Service Provider of acceptable emission limits must be
undertaken in consultation with the party seeking connection using the
Stage 3 evaluation  procedure  defined in IEC/TR 61000.3.6

(¢) In respect of each new connection at a level of performance below the
automatic access standard the Network Service Provider must include
provisions in the relevant connection agreement requiring the Network User
if necessary to meet the system standards or allow connection of other
Network Users to either upgrade to the automatic access standard or fund the
reasonable cost of the works necessary to mitigate their effect of connecting
at a standard below the automatic access standard.

(d) If for existing customer connections the level of harmonic velage-voltage
distortion is, or may be, exceeded as a result of a proposed new connection,
the Network Service Provider must, if the cause of that excessive level cannot
be remedied by enforcing the provisions of existing connection agreements,
undertake all works necessary to meet the technical standards in this schedule
or to permit a proposed new connection within the automatic access standard
defined in clause S5.3.8 and the requirements stated in this clause.

For other than a new connection in accordance with the preceding paragraph, the
responsibility of a Network Service Provider for harmonic vekage—voltage
distortion outside the range defined above is limited to harmonic veltage-voltage
distortion caused by network plant and the pursuit of all measures available under
the Rules and its connection agreements.
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S$5.1.7

S$5.1.8

Voltage unbalance

(@ A Transmission Network Service Provider must balance the effective
impedance of the phases of its network, and a Distribution Network Service
Provider must balance the current drawn in each phase at each of its
connection points, so as to achieve average levels of negative sequence
veltage-voltage at all connection points that are equal to or less than the values
set out in Table S5.1a.1 as determined in accordance with the accompanying
provisions of clause S5.1a.7 of the system standards.

(b) A Network Service Provider must include conditions in connection
agreements to ensure that a Connection Applicant will balance the current
drawn in each phase at each of its connection points so as to achieve:

(1) forthose Network Users listed in clause S5.3.1a(a): the levels permitted
in accordance with clause S5.3.6 of schedule 5.3;

(2) for Market Network Service Providers: the levels permitted in
accordance with clause S5.3a.9 of schedule 5.3a;

(3) otherwise: the average levels of negative sequence veltage-voltage at
each of its connection points that are equal to or less than the values set
out in Table S5.1a.1 and the accompanying provisions of clause S5.1a.7
of the system standards.

The responsibility of the Network Service Provider for veltage-voltage unbalance
outside the ranges defined above is limited to veltage-voltage unbalance caused by
the network and the pursuit of all measures available under the Rules and its
connection agreements.

(¢) A Network Service Provider must include conditions in connection
agreements to ensure that each Generator and Integrated Resource
Provider will balance:

(1) the veltage—voltage generated in each phase of its generating
system or integrated resource system; and

(2) when not generating, the current drawn in each phase,

in order to achieve average levels of negative sequence veltage-voltage at
each of the generating system or integrated resource system connection
points due to phase imbalances within the generating plant that are not more
than the values determined by the Network Service Provider to achieve
average levels of negative sequence voltage-voltage at the connection points
of other Network Users in accordance with clause S5.1a.7.

(d) When including conditions under paragraph (c), the Network Service
Provider must have regard to the capabilities of the relevant generating plant
technology.

Stability

In conforming with the requirements of the system standards, the following criteria
must be used by Network Service Providers for both planning and operation:

For stable operation of the national grid, both in a satisfactory operating state and

following any credible contingency events er—any—protected—event-described in
clause S5.1.2.1 or any protected event:

(@ the power system will remain in synchronism;
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(b) damping of power system oscillations will be adequate; and
(c) veltage-voltage stability criteria will be satisfied.

Damping of power system oscillations must be assessed for planning purposes
according to the design criteria which states that power system damping is
considered adequate if after the most critical credible contingency event or any
protected event, simulations calibrated against past performance indicate that the
halving time of the least damped electromechanical mode of oscillation is not more
than five seconds.

To assess the damping of power system oscillations during operation, or when
analysing results of tests such as those carried out under clause 5.7.7 of the Rules,
the Network Service Provider must take into account statistical effects. Therefore,
the power system damping operational performance criterion is that at a given
operating point, real-time monitoring or available test results show that there is less
than a 10 percent probability that the halving time of the least damped mode of
oscillation will exceed ten seconds, and that the average halving time of the least
damped mode of oscillation is not more than five seconds.

The veltage-voltage control criterion is that stable velage-voltage control must be
maintained following the most severe credible contingency event or any protected
event. This requires that an adequate reactive power margin must be maintained at
every connection point in a network with respect to the veltage-voltage stability
limit as determined from the veltage-voltage/reactive load characteristic at that
connection point. Selection of the appropriate margin at each connection point is at
the discretion of the relevant Network Service Provider, subject only to the
requirement that the margin (expressed as a capacitive reactive power (in MVAr))
must not be less than one percent of the maximum fault level (in MVVA) at the
connection point.

In planning a network a Network Service Provider must consider non-credible
contingency events such as busbar faults which result in tripping of several circuits,
uncleared faults, double circuit faults and multiple contingencies which could
potentially endanger the stability of the power system. In those cases where the
consequences to any network or to any Registered Participant of such events are
likely to be severe disruption a Network Service Provider and/or a Registered
Participant must in consultation with AEMO, install, maintain and upgrade
emergency controls within the Network Service Provider's or Registered
Participant's system or in both, as necessary, to minimise disruption to any
transmission network or distribution network and to significantly reduce the
probability of cascading failure.

A Registered Participant must co-operate with a Network Service Provider to
achieve stable operation of the national grid and must use all reasonable endeavours
to negotiate with the Network Service Provider regarding the installation of
emergency controls as described in the previous paragraph. The cost of installation,
maintenance and operation of the emergency controls must be borne by the Network
Service Provider who is entitled to include this cost when calculating the
Transmission Customer use of system price.
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S$5.1.9 Protection systems and fault clearance times

Network Users

@)

(b)

A Network Service Provider must determine the automatic access standard
and minimum access standard that applies to the protection zone of each
protection system in relation to the connection point and the plant to be
connected, as follows:

(1) The automatic access standard for fault clearance time for any fault
type is the lesser of the system standard set out in clause S5.1a.8 that
applies to the highest nominal voltage within the protection system's
protection zone and the corresponding minimum access standard
determined under clauses S5.1.9(a)(2) or S5.1.9(a)(3) as applicable.

(2) The minimum access standard for fault clearance time of a primary
protection system is:

(i)  for afault type that constitutes a credible contingency event in the
relevant protection zone, the longest time such that a short circuit
fault of that fault type that is cleared in that time would not cause
the power system to become unstable when operating at any level
of inter-regional or intra-regional power transfer that would be
permissible (taking into account all other limiting criteria) if the
fault clearance time for such a fault at the connection point were
the system standard set out in clause S5.1a.8 that applies to the
nominal voltage at the connection point; and

(if) for a fault type that does not constitute a credible contingency
event in the relevant protection zone:

(A) if a two phase to ground fault in that protection zone
constitutes a credible contingency event, the corresponding
fault clearance time for a two phase to ground short circuit
fault in that protection zone as determined under
clause S5.1.9(a)(2)(i); and

(B) otherwise, the shortest of the fault clearance times for a two
phase to ground short circuit fault in each adjoining
protection zone (excluding transformer protection zones
and dead zones) as determined under clauses S5.1.9(a)(2)(i)
or S5.1.9(e).

(3)  The minimum access standard for fault clearance time of a breaker fail
protection system or similar back-up protection system is the longest
time such that a short circuit fault of any fault type that is cleared in that
time would not damage any part of the power system (other than the
faulted element) while the fault current is flowing or being interrupted.

[Deleted]

Transmission systems and distribution systems

Subject to clauses S5.1.9(k) and S5.1.9(1), a Network Service Provider must
provide sufficient primary protection systems and back-up protection systems
(including breaker fail protection systems) to ensure that a fault of any fault
type anywhere on its transmission system or distribution system is

©)

Page 99



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(d)

(€)

®

©)

(h)

automatically disconnected in accordance with clause S5.1.9(e) or
clause S5.1.9(f).

If the fault clearance time determined under clause S5.1.9(e) of a primary
protection system for a two phase to ground short circuit fault is less than 10
seconds, the primary protection system must have sufficient redundancy to
ensure that it can clear short circuit faults of any fault type within the relevant
fault clearance time with any single protection element (including any
communications facility upon which the protection system depends) out of
service.

The fault clearance time of a primary protection system of a Network Service
Provider must not exceed:

(1) for any fault type that constitutes a credible contingency event in the
relevant protection zone, the longest time such that a short circuit fault
of that fault type that is cleared in that time would not cause the power
system to become unstable when operating at any level of inter-regional
or intra-regional power transfer that would be permissible (taking into
account all other limiting criteria) if the fault clearance time for such a
fault in that protection zone were the relevant system standard set out
in clause S5.1a.8; and

(2) for any fault type that does not constitute a credible contingency event
in the relevant protection zone:

(i) ifatwo phase to ground fault in that protection zone is a credible
contingency event, the corresponding fault clearance time for a
two phase to ground fault in that protection zone as determined
under clause S5.1.9(e)(1); and

(if) otherwise, the shortest of the fault clearance times for a two phase
to ground fault in each adjoining protection zone (excluding
transformer protection zones and dead zones) as determined
under clauses S5.1.9(a)(2)(i), S5.1.9(e)(1)or S5.1.9(e)(2)(i).

The fault clearance time of each breaker fail protection system or similar
back-up protection system of a Network Service Provider must be such that a
short circuit fault of any fault type that is cleared in that time would not
damage any part of the power system (other than the faulted element) while
the fault current is flowing or being interrupted.

A Network Service Provider must demonstrate to AEMO that each fault
clearance time for a primary protection system that is longer than the relevant
system standard set out in clause S5.1a.8 and is less than 10 seconds would
not cause or require an inter-regional or intra-regional power transfer
capability to be reduced.

A Network Service Provider must include in each connection agreement
entered into after the performance standards commencement date:

(1) the fault clearance times for each fault type of each of its protection
systems that could reasonably be expected to interrupt supply to or from
the relevant connection point; and

(2) an agreement to not increase those fault clearance times without the
prior written agreement of the other party.
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(i)

0)

(k)

U

(m)

(n)
(0)

Network Service Providers must coordinate and cooperate with Network
Users to implement breaker fail protection for circuit breakers provided to
isolate the Network User's facility from the Network Service Provider's
facilities.

Where practicable and economic to achieve, investments should meet the
system standard for fault clearance times as specified in clause S5.1a.8 for
two phase to ground short circuit faults.

A primary protection system may clear faults other than short circuit faults
slower than the relevant fault clearance time, provided that such faults would
be cleared sufficiently promptly to not adversely impact on power system
security compared with its operation for the corresponding short circuit fault.
In the case of a fault within equipment at a station, the corresponding short
circuit fault is to be taken as a two phase to ground short circuit fault at the
external connections of the equipment.

Protection systems may rely on breaker fail protection systems or other back-
up protection systems to completely clear faults of any fault type that:

(1) occur within a substation between a protection zone and a circuit
breaker adjacent to that protection zone that is required to open to clear
the fault (a dead zone); and

(2) remain connected through a power line or transformer after operation
of a primary protection system,

provided that the relevant Network Service Provider assesses that the
likelihood of a fault occurring within the dead zone is not greater than the
likelihood of a fault occurring on busbars.

For the purposes of this clause S5.1.9, a credible contingency event includes
any event that clause S5.1.2.1 requires a Network Service Provider to
consider as a credible contingency event.

The provisions of clause S5.1.9(d) apply to facilities constructed or modified
on or after the performance standards commencement date.

For facilities other than those referred to in clause S5.1.9(n), the requirement
for primary protection system redundancy must be derived by the Network
Service Provider from the existing capability of each facility on the
performance standards commencement date.

S$5.1.10 Load, generation and network control facilities

$5.1.10.1 General
Each Network Service Provider in consultation with AEMO must ensure that:

@)

(b)

sufficient load is under the control of under-frequency relays or other
facilities where required to minimise or reduce the risk that in the event of the
sudden, unplanned simultaneous occurrence of multiple contingency events,
the power system frequency moves outside the extreme frequency excursion
tolerance limits;

where determined to be necessary, sufficient load is under the control of
under-voltage relays to minimize or reduce the risk of voltage collapse on the
occurrence of multiple contingency events; and

Page 101



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198 , PLANNING AND EXPANSION

(c) there is sufficient load under manual control either locally or from remotely
located control centres to allow the load shedding procedures to be
implemented on instruction from AEMO to enable AEMO to maintain power
system security.

A Network Service Provider may require load shedding arrangements to be
installed to cater for abnormal operating conditions including abnormal operating
conditions in which emergency frequency control schemes are intended to operate.

Transmission Network Service Providers and connected Distribution Network
Service Providers must cooperate to agree arrangements to implement load
shedding. The arrangements may include the opening of circuits in either a
transmission network or distribution network.

The Transmission Network Service Provider must specify, in the connection
agreement, control and monitoring requirements to be provided by a Distribution
Network Service Provider for load shedding facilities including emergency
frequency control schemes.

S$5.1.10.1a Emergency frequency control schemes
(@ A Network Service Provider must:
(1) [Deleted]

(2) provide to AEMO all information and assistance reasonably requested
by AEMO for the development and review of EFCS settings schedules.

(b) Where a protected event EFCS standard has been determined for an
emergency frequency control scheme applicable in respect of a Network
Service Provider's transmission system or distribution system, the Network
Service Provider must:

(1) design, procure, commission, maintain, monitor, test, modify and report
to AEMO in respect of, the emergency frequency control scheme;

(2) perform its obligations under subparagraph (1) so as to achieve the
availability and operation of the scheme in accordance with the
protected event EFCS standard; and

(3) coordinate with AEMO in relation to the monitoring and testing of the
scheme once it is in operation.

() A Network Service Provider must use reasonable endeavours to achieve
commissioning of a new or upgraded emergency frequency control scheme
within the time contemplated by the relevant general power system risk
review or, where applicable, AEMO's request to the Reliability Panel for
declaration of a non-credible contingency event as a protected event and the
decision of the Reliability Panel with respect to that request.

(d) For an over-frequency scheme:

(1) A Network Service Provider must identify which elements of the
scheme (if any) can be implemented by facilities provided by a
Generator or Integrated Resource Provider for the person's production
units or by modification to the facilities of the Generator or Integrated
Resource Provider or by changes to the settings of protection systems
or control systems for the person's production units.

Page 102



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

()
®

(2) Where those opportunities are identified, the Network Service Provider
must notify the Generator or Integrated Resource Provider concerned
of the opportunity and must request the Generator or Integrated
Resource Provider to negotiate with the Network Service Provider to
reach agreement on the modifications to be made and the other
arrangements required by the Network Service Provider to comply with
its obligations with respect to the scheme (including commissioning,
testing, monitoring and future modification).

(3) If the Generator or Integrated Resource Provider declines the request,
or if the Generator or Integrated Resource Provider agrees to the
request but good faith negotiations do not result in agreement being
reached in a reasonable time (having regard to the implementation
timetable for the scheme), the Network Service Provider may make
other arrangements to implement the relevant elements of the scheme.

(4) If the Generator or Integrated Resource Provider accepts the request,
the Generator or Integrated Resource Provider and the Network
Service Provider must each negotiate in good faith with respect to the
matters referred to above.

Nothing in paragraph (d) is intended to prevent the exercise of rights under a
connection agreement.

Nothing in paragraph (d) is intended to constitute or require an application to
connect for the purposes of rule 5.3 or rule 5.3A. If clause 5.3.9 applies in
respect of alterations for an over-frequency scheme the subject of negotiations
under paragraph (d), the Network Service Provider cannot charge a fee under
clause 5.3.9(e) for assessment of a submission in respect of those alterations.

S$5.1.10.2 Distribution Network Service Providers

A Distribution Network Service Provider must:

@)

(b)

(©
(d)

provide, install, operate and maintain facilities for load shedding in respect of
any connection point at which the maximum load exceeds 10MW in
accordance with clause 4.3.5 of the Rules;

in accordance with the provisions of the relevant connection agreement, co-
operate with the Transmission Network Service Providers in conducting
periodic functional testing of the facilities and emergency frequency control
schemes, which must not require load to be disconnected;

apply frequency settings to relays or other facilities as determined by AEMO
in consultation with the Network Service Provider; and

apply under-voltage settings to relays as notified by the Transmission
Network Service Provider in accordance with clause S5.1.10.3(b).

$5.1.10.3 Transmission Network Service Providers

Transmission Network Service Providers must:

@)
(b)

conduct periodic functional tests of the load shedding facilities and
emergency frequency control schemes; and

notify Distribution Network Service Providers regarding the settings of
under-voltage load shed relays as determined by AEMO in consultation with
the Transmission Network Service Provider.
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$5.1.11

$5.1.12

$5.1.13

Automatic reclosure of transmission or distribution lines

Where automatic reclose equipment is provided on transmission lines or
distribution lines, check or blocking facilities must be applied to the automatic
reclose equipment in those circumstances where there is any possibility of the two
ends of the transmission line or distribution line being energised from sources that
are not in synchronism.

Rating of transmission lines and equipment

For operational purposes each Network Service Provider must, on reasonable
request, advise AEMO of the maximum current that may be permitted to flow (under
conditions nominated by AEMO) through each transmission line, distribution line
or other item of equipment that forms part of its transmission system or distribution
system.

This maximum current is called a current rating of the transmission line,
distribution line or item of equipment notwithstanding that it may be determined by
equipment associated with its connection to the power system (including
switchgear, droppers, current transformers and protection systems).

AEMO may request for a transmission line, distribution line or other item of
equipment:

(a) acontinuous current rating, being the level of current that is permitted to flow
in that item of equipment for an indefinite period; and

(b) one or more short term current ratings for a period of time nominated by
AEMO after consultation with the Network Service Provider, being the level
of current that is permitted to flow in that item of equipment for that period
of time if the current had been less than the corresponding continuous current
rating for a reasonable prior period taking into account the thermal properties
of the item of equipment.

The Network Service Provider may be required by AEMO to advise different
current ratings to be applied under nominated conditions including, without
limitation:

(@) ambient weather conditions;
(b) seasons and/or times of day;

(c) ratios of the current during an emergency to the current prior to the emergency
(taking into account pre-contingent loading history where applicable); and

(d) period of loading at the nominated level.

A Transmission Network Service Provider is entitled to advise AEMO of short term
current ratings which may apply for nominated periods of time to the relevant
transmission line or item of equipment provided that these ratings do not materially
affect the safety of the transmission line or item of equipment, or the safety of
persons. Short-term ratings for transmission lines or items of equipment may be
implemented by a methodology or algorithm in a format agreed with AEMO.

[Deleted] Information-to-be-provided

Commented [A30]: Drafting note - This clause effectively
duplicates 5.3.2(f)
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S$5.1.14 Minimum three phase fault levels and stability for system strength
nodes

(@)

(b)

©)

In this clause:
relevant year means each period of 12 months commencing 2 December.

system strength standard specification means, for a system strength node
at any time in a relevant year, the forecast system strength requirements for
the system strength node determined for the relevant year three years prior
(that is, in the system strength requirements due to be determined by 1
December falling three years before the relevant year commenced and
disregarding any revision under clause 5.20C.1(g)).

Examples

If the relevant year is 2 December 2026 to 1 December 2027, the system strength standard
specification on each day during that year will be the forecast made in the determination of
the system strength requirements due to be made by 1 December 2023.

If a new system strength node is declared on 1 December 2028, there will be no system
strength standard specification for that system strength node for the relevant years
commencing 2 December 2028, 2 December 2029 and 2 December 2030. During those
relevant years the Transmission Network Service Provider will nonetheless have obligations
under paragraph (b) to plan, design etc its network to meet the standard for the relevant year
commencing 2 December 2031.

forecast system strength requirements means, for a system strength node
for a relevant year, AEMO's forecast under clause 5.20C.1(c) of:

(i)  the minimum three phase fault level applicable at the system strength
node; and

(if) the level and type of inverter based resources and schedule 5.3a plant
market-network-servicefacilities projected by AEMO for the system
strength node.

A Transmission Network Service Provider who is a System Strength Service
Provider must use reasonable endeavours to plan, design, maintain and
operate its transmission network, or make system strength services available
to AEMO, to meet the following requirements at system strength nodes on its
transmission network in each relevant year:

(1) maintain the minimum three phase fault level specified by AEMO for
the system strength node inthe system strength standard
specification for the relevant year; and

(2) achieve stable veltage-voltage waveforms for the level and type of
inverter based resources and schedule 5.3a plant market-network
service-faeilities projected by AEMO in the system strength standard
specifications for the system strength node for the relevant year:

(i) insteady state conditions; and

(ii) following any credible contingency event described in clause
S5.1.2.1 or any protected event.

For paragraph (b)(2), vetage-voltage waveforms must be sufficiently stable
such that:
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(1) insteady state conditions, inverter based resources and schedule 5.3a
plant market-network-service-facitities do not create, amplify or reflect
instabilities;

(2) avoiding veltage-voltage waveform instability following any credible
contingency event described in clause S5.1.2.1 or any protected event
is not dependent on any of the inverter based resources or schedule 5.3a
plant market-network-service-faciities disconnecting from the power
system or significantly varying the active power or reactive power
transfer at the connection point except in accordance with applicable
performance standards; and

(3) the description of what is meant by stable veltage-voltage waveforms
in the system strength requirements methodology is satisfied.

Conditi for C " £ G I I
Integrated-ResourceProviders-Technical
connection requirements for generating systems,
integrated resource systems and synchronous
condensers

S5.2.1 Application of the schedule Outline-of requirements

@

This schedule sets out details of additional requirements and conditions that
a person to whom this schedule applies (described in paragraph (b)) must
satisfy in respect of the connection and operation of a production system or
synchronous condenser  system (“schedule 5.2 plant”).Generators

(b)

Note:

For integrated resource systems, the definition of production system includes only its
production units and synchronous condensers, and relevant auxiliary or reactive plant. Any
other source of load that is part of an integrated resource system may be a schedule 5.3 plant,

depending on its characteristics.

This schedule

applies to a person (“Schedule 5.2 Participant™) in respect of

schedule 5.2 plant if that person is one of the following:

Cc ted [A31]: Drafting note - expressing the
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(1)

the Connection Applicant in respect of a schedule 5.2 plant, who:

@

(3)

(i) is or intends to be the Registered Participant for that plant; or

(i) has appointed or intends to appoint an intermediary for that plant;

the Connection Applicant in respect of a production system, who:

0] has received, or intends to apply for, an exemption from a
requirement to register as a Generator or Integrated Resource
Provider under clause 2.1A.2; or

(i) is_entitled to an automatic exemption under the registration
information resource and guidelines,

but, in either case, only to the extent that the Network Service Provider
considers that the connection or operation of the production system
would otherwise adversely affect the lquality or security of network

Commented [A32]: Drafting note - this recognises that the
rules allow for registration of persons with different interests in
a production system, including solely commercial/market
interests, on an intermediary basis for the others. The person
who is party to the connection agreement with the NSP should
be the party with an ongoing interest in the plant or the site.

service fo other Network Users;

(c d [A33]: Drafting note - to align with 52.3(0)(3) |

the Connection Applicant (other than a person referred to in paragraph

4)

(1)) in respect of a synchronous condenser system that is neither part of
a production system nor part of the network to which it is or will be
connected, but only to the extent that the Network Service Provider
considers that the connection or operation of the synchronous
condenser system would otherwise adversely affect the quality or
security of network service to other Network Users;

subject to paragraph (b1), the Network Service Provider whose network

incorporates the schedule 5.2 plant, where that plant:

(i)  is a production system having production units with a combined
nameplate rating of 5 MW or more or a synchronous condenser
system having synchronous condensers with a combined
nameplate rating of 5 MVVA or more; and

(if) _is not (or will not be when operational) subject to the terms of a
connection agreement with a third party responsible for the
operation of that plant.

(b1) This schedule applies to a Schedule 5.2 Participant described in paragraph

(b)(4) with the following modifications:

()

@

®
4)

where this schedule contemplates that a matter is to be agreed with or
approved by the Network Service Provider, the Schedule 5.2
Participant must determine that matter in a manner consistent with
achieving all relevant system standards and performance requirements
under schedule 5.1 and subject to any requirement for AEMO’s
agreement or approval;

the Schedule 5.2 Participant must consult with AEMO and follow
AEMQ'’s advice in determining a matter that is an AEMO advisory
matter;

requirements to co-operate with, or provide information to, the Network
Service Provider do not apply; and

references to the connection point of the schedule 5.2 plant are taken to
refer to the interface between the schedule 5.2 plant and the rest of the
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(b2)

network, as designated by the Schedule 5.2 Participant and recorded in
the performance standards;

The application of some requirements in clauses S5.2.5 and 5.2.6 to

(b3)

synchronous condensers has been excluded or modified. Where exclusions or
modifications, apply, they are noted in the first paragraph of the relevant sub-
clauses.

For the purposes of this schedule:

©

()

®©

®

(9)

(1) the definition of an AEMO advisory matter is modified by excluding
access standards relating to a schedule 5.2 plant that has a nameplate
rating less than 30 MW or 30 MVA, as applicable; and

(2) for a requirement that is not an AEMO advisory matter (as modified
under sub-paragraph (1)) in respect of a particular schedule 5.2 plant,
references in this schedule or in clause 5.3.4A to a role or function of
AEMO (including agreement, approval or the provision of advice or
information to or by AEMO) are to be disregarded.

This schedule also sets out the requirements and conditions which, subject to
clause 5.2.5 or clause 5.2.5A of the Rules (as applicable), are obligations on

Schedule 5.2 Participants-Generators-and-tntegrated-Resource-Providers:

(1) to co-operate with the relevant Network Service Provider on technical

matters relating to schedule 5.2 plant-when-making-a-new-connection;

and

(2) to provide information to the Network Service Provider or AEMO.

The equipment associated with each schedule 5.2 plant gererating-system-or
integrated-reseuree-system-must be designed to withstand without damage

the range of operating conditions which may arise consistent with the system
standards.

Schedule 5.2 Participants

must comply with the performance standards and any attached terms or
conditions of agreement agreed with the Network Service Provider or AEMO
in accordance with a relevant provision of schedules 5.1a or 5.1.

The Network Service Provider must record all access standards determined
for a schedule 5.2 plant under this schedule as the plant’s performance

standards in (as appllcable) I%%ehedul&prewdes%ﬂemaﬂ&aeeess

(1) aconnection agreement for the relevant schedule 5.2 plant; or

(2) where the Schedule 5.2 Participant is also the Network Service
Provider, a standalone document.
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S§5.2.2

Application of Settings
A Schedule 5.2 Participant-Generator-or-thtegrated-Resource-Provider must only

apply settings to a control system or a protection system that are necessary to
comply with performance requirements of this schedule 5.2 if the settings have been
approved in writing by the relevant Network Service Provider and, if the
requirement is an AEMO advisory matter, ene-that-would-involve- AEMO-under

clause 5:3-4A{c)—oftheRules; also by AEMO. A Schedule 5.2 Participant

Generator-or-tntegrated-Resource-Provider must not allow its schedule 5.2 plant
production-unit-to supply electricity to, or take electricity from, the power system

without such prior approval.

If a Schedule 5.2 Participant-Generator-ortntegrated-Resource-Provider seeks
approval from the Network Service Provider to apply or change a setting, then
(except in the case of settings to be applied or changed by the Schedule 5.2

Participant-Generator—or—Integrated-Resource-Provider in connection with an
emergency frequency control scheme) approval must not be withheld unless the
Network Service Provider or, if the requirement is an AEMO advisory matter, ene
that would- involve AEMO under clause 5.3.4A(c) of the Rules, AEMO, reasonably
determines that the changed setting would cause the schedule 5.2 plant production
unit-to not comply with the relevant performance standard or cause an inter-
regional or intra-regional power transfer capability to be reduced.

If the Network Serwce Prowder or, if the requwement |s an AEMO advisory matter,

A v a AEMO,
reasonably determlnes that a settmg of a schedule 5. 2 plant s production-unit’s
control system or protection system needs to change to comply with the relevant
performance standard or to maintain or restore an inter-regional or intra-regional
power transfer capability, the Network Service Provider or AEMO (as applicable)
must consult with the relevant Schedule 5.2 Participant-Generator-or-tntegrated
Resource-Provider, and the Network Service Provider may request in writing that a
setting be applied in accordance with the determination.

The Network Service Provider may also request a test to verify the performance of
the relevant plant with the new setting. The Network Service Provider must provide
AEMO with a copy of its request to a Schedule 5.2 Participant-Generator—or

Integrated-Reseuree-Provider to apply a setting or to conduct a test, if it relates to
an AEMO advisory matter.

A Schedule 5.2 Participant—Generator—or—tntegrated—Resource—Provider who
receives such a request must arrange for the notified setting to be applied as
requested and for a test to be conducted as requested. After the test, the Schedule
5.2 Participant-Generator—ortntegrated—Resource—Provider must, on request,
provide beth-AEMO-and the Network Service Provider and, if applicable, AEMO,
with a report of a requested test, including evidence of its success or failure. Such
a report of a test is confidential information.

A Schedule 5.2 Participant-Generator-or-Integrated-Resource-Provider must not

change a setting requested by the Network Service Provider without its prior written
agreement. If the Network Service Provider requires a Schedule 5.2 Participant

ider to change a setting within 18 months
of a previous request, the Network Service Provider must pay the Schedule 5.2

Commented [A35]: Drafting note - the requirement to
submit performance standards to AEMO for registered
participants and others electing to follow the 5.3/5.3A
connection process is set out in clauses 5.3.7, 5.3.9 and
5.3.12. The register of performance standards for 4.14
purposes is limited to registered participants
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S§5.2.3

Participant-Generator—or-Integrated-Resource-Provider its reasonable costs of

changing the setting and conducting the tests as requested.

Technical matters to be coordinated

@)

(b)

(©

A Schedule 5.2 Participant-Generator-or-Integrated-Resource-Provider and

the relevant Network Service Provider must use all reasonable endeavours to
agree upon relevant technical matters in respect of each new or altered
connection of a schedule 5.2 plant generating-system-or-integrated-resource
system-te-a-netwerk including:

(1) design at the connection point;

(2) physical layout adjacent to the connection point;

(3) primary protection and backup protection (clause S5.2.5);

(4) control characteristics (clause S5.2.5);

(5) communications facilities (clause S5.2.6);

(6) insulation co-ordination and lightning protection (paragraph (b));
(7) fault levels and fault clearance (clause S5.2.8);

(8) switching and isolation facilities (clause S5.2.8);

(9) interlocking and synchronising arrangements; and

(10) metering installations.

A Schedule 5.2 Participant-Generator-or-tntegrated-Resource-Provider must
ensure that in designing the schedule 5.2 a-generating-system's-or-integrated
resource—system's-eleetrical—plant, including any substation for its the
connection of-the-generating-system-or-integrated—resouree-system-to the

network, to operate at the same nominal voltage as at the connection point:

(1) the plant complies with the relevant Australian Standards unless a
provision of the Rules allows or requires otherwise;

(2) the earthing of the plant complies with the ENA EG1-2006: Substation
Earthing Guide to reduce step and touch potentials to safe levels;

(3) the plant is capable of withstanding, without damage the veltage
voltage impulse levels specified in the connection agreement;

(4) the insulation levels of the plant are co-ordinated with the insulation
levels of the network to which the plant generating-system-er-integrated
resouree-system is connected as specified in the connection agreement;
and

(5) safety provisions in respect of the plant comply with requirements
appllcable to the partmpatmg jurisdiction in which the plant
is located, as notified

by the Network Service Provider.

If no relevant Australian Standard exists for the purposes of paragraph (b)(l)
the Schedule 5.2 Participant

must agree with the Network Service Provider for the schedule 5.2 plant
Generator-or-Integrated-Resource-Provider to comply with another relevant

standard.
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S5.24 Provision of information

A Schedule 52 PartlC|pant—E-}e1qetcat91;tnteg+cateel—Reseuttee—FlFe\Heler—etE

@

(b)

Ppewelepmust promptly on request by AEMO or the Network Serwce
Provider provide all data in relation to its schedule 5.2 plant that-generating
system-or-integrated-resourece-system-specified in schedule 5.5.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

A Schedule 52 Partlcmant Gene#ate#tnteg#ated—Reseu%ee—mede#et

(1A) production system having production units with a combined nameplate

rating of 30 MW or more; or

(1B) synchronous condenser system having synchronous condensers with a

combined nameplate rating of 30 MVA or more,

by the earlier of:

(1) the day on which an application to connect is made under clause
5.3.4(a);

(2) the day on which amendments to performance standards are submitted
under rule 4.14(p) or clause 5.3.9(b);

(3) three months before commissioning of a—the schedule 5.2 plant
generating-system-or-integrated-resource-system-or planned alteration
to a schedule 5.2 plant generating—system-or—integrated—resource
system; or

(4) 5 business days before commlssmnmg of an alteration to the schedule
5.2 plant i
that is repairing plant after a plant failure, if plant performance after the
alteration will differ from performance prior to the plant failure,

must provide:

(5) to AEMO and the relevant Network Service Provider(s) (including the
relevant Transmission Network Service Provider in respect of
a distribution connected unit):

(i) information about the protection pretections—systems of the
schedule 5.2 plant generating—system-or—integrated—resource
system;

(i) information about the control systems of the schedule 5.2 plant
generating system-or-integrated-resource system-including:

Page 111



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(b1)

(©)

(6)

0]
(TA)

®)

Note

(A) a set of functional block diagrams, including all functions
between feedback signals and generating system output or
integrated resource system output or consumption;

(B) the parameters of each functional block, including all
settings, gains, time constants, delays, deadbands and
limits;

(C) the characteristics of non-linear elements;

(D) encrypted models in a form suitable for the software
simulation products nominated by AEMO in the Power
System Model Guidelines;

to AEMO, the model source code (in the circumstances required by the
Power System Model Guidelines) associated with the power system
simulation model in subparagraph (ii)(D) in an unencrypted form
suitable for at least one of the software simulation products nominated
by AEMO in the Power System Model Guidelines, and in a form that
would allow conversion for use with other software products nominated
by AEMO in the Power System Model Guidelines;

[Deleted]

to AEMO and the relevant Network Service Provider(s), any other
information specified in the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet; and

to AEMO and the relevant Network Service Providers (including the
relevant Transmission Network Service Provider in respect of a
distribution connected unit) a releasable user guide.

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The information provided under paragraph (b) must contain sufficient detail
for AEMO and the relevant Network Service Provider(s) to perform power
system simulation studies in accordance with the requirements and
circumstances specified in the Power System Model Guidelines.

The information provided under paragraph (b) must:

@)

O]

(3)

encompass all control systems that respond to velage—voltage or
frequency disturbances on the power system, and which are either
integral to the production units or otherwise part of the schedule 5.2
plant-generating-system-or-integrated-resource-system-, including those
applying to reactive power equipment that forms part of the schedule

5.2 plant-generating-system-or-integrated-resource system; and

conform with the applicable models developed in accordance with the
Power System Model Guidelines, or an alternative model agreed with
AEMO to be necessary to adequately represent the relevant plant to
carry out load flow and dynamic simulations and (where applicable)
specialised power system studies; and

reflect the control system tuning consistent with the range of:

(i) three phase fault levels; and
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(ii) _ system impedance values,
specified by the Network Service Provider for the connection point, and
the releasable user guide must record the relevant levels used for
tuning, including the X/R ratio of the power system observed from the
connection point.

(d) The Schedule 5.2 Participant
must provide to AEMO information that updates the information provided
under paragraph (b) and must provide to the relevant Network Service
Providers information that updates the information provided under
subparagraph (b)(5):

(1) within 3 months after commissioning tests or other tests undertaken in
accordance with clause 5.7.3 are completed;

(2) when the Schedule 5.2 Participant-Generatoror-tntegrated-Reseurece
Provider becomes aware that the information is incomplete, inaccurate
or out of date; or

(3) on request by AEMO or the relevant Network Service Provider, where
AEMO or the relevant Network Service Provider considers that the
information is in-incomplete, inaccurate or out of date.

(d1) A Schedule 5.2 Participant-Generator-ortntegrated-Resource-Provider is
only required to provide new information under clause S5.2.4(d) to the extent
that it is different to the information previously provided under clause
S5.2.4(b).

(e) For the purposes of clause S5.2.4(el), a Connection Applicant:

(1) must be registered as an Intending Participant in accordance with rule
2.7;0r-

(2) lif not required to register in respect of the relevant schedule 5.2 plant,
must comply with rule 8.6 as if the Connection Applicant were a
Registered Participant and, if required by the Network Service
Provider, must give an undertaking to that effect in a form satisfactory
to the Network Service Provider as a condition of providing the
technical information.

(el) For the purposes of clause 5.3.2(f), the technical information that a Network

Service Provider must, if requested, provide to a Connection Applicant in
respect of a proposed connection for a schedule 5.2 plant generating-system
or-integrated resource system-includes:

(1) the highest and lowest expected single phase fault level and three-phase
faultlevels three phase fault level at the connection point and the X/R
ratio, with the schedule 5.2 plant generating—system—or—integrated
reseuree-system-not connected,;

(1A) the mid-point voltage for the purposes of clause S5.2.5.1;

(1B) the highest, lowest and typical apparent system impedance levels at the
connection point with the schedule 5.2 plant not connected, as required
for the purposes of clause S5.2.5.13;

(1C) any other matters that AEMO or the Network Service Provider may
specify, nominate or require for the purposes of any access standard in
this schedule 5.2;

Commented [A36]: Drafting note - to the extent the
Connection Applicant reasonably requires access to
information from AEMO under clause 3.13.3(k) and cannot be
registered, the NER will need to address the confidentiality
requirements, in a similar way (similar to clause 4.6.6(f)). An
alternative is to consider deeming provisions as for project
developers. Draft amendments to address these issues may
be better located within rule 5.3, applicable to relevant
schedule 5.2 and 5.3 participants
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S§5.2.5
$5.2.5.1

@

®

4)

®)

(6)

the clearing times of the existing protection systems that would clear a
fault at the location at which the new connection would be connected
into the existing transmission system or distribution system;

the expected limits of veltage-voltage fluctuation, harmonic veltage
voltage distortion and voltage-voltage unbalance at the connection point

with the schedule 5.2 plant generating-system-or-integrated-reseurce
system-not connected;

technlcal information relevant to the connection point with the schedule
2 plant generating—system—or—integrated—resource—system-not
synchronlsed including equivalent source impedance information,
sufficient to estimate fault levels, veltage—voltage fluctuations,
harmonic vekage-voltage distortion (for harmonics relevant to the
generating system) and veltage-voltage unbalance;
other information relating to the performance of the national grid that
is reasonably necessary for the Connection Applicant to prepare an
application to connect, including:

(i) a model of the power system, including relevant considered
projects and the range of expected operating conditions, sufficient
to carry out load flow and dynamic simulations; and

(if) information on inter-regional and intra-regional power transfer
capabilities and relevant plant ratings; and

the Network Service Provider's expected three phase fault level at the
connection point for the schedule 5.2 plant generating—system—or
integrated-resourecesystem-following the connection of the schedule 5.2
plant-generating system-or-integrated resource system.

(f)  All information provided under this clause S5.2.4 must be treated as
confidential information. A Schedule 5.2 Participant who receives
information under this clause and is not a Registered Participant must comply

with rule 8.6 as if it were a Registered Participant.

Technical requirements

Reactive power capability
(a0) Only clauses S5.2.5.1(f), S5.2.5.1(g) and S5.2.5.1(h) apply to synchronous

condensers.
(a00) In this clause S5.2.5.1:

)

@

the maximum active power of a schedule 5.2 plant refers to:

(i)  for a generating system, its active power capability; and

(ii) _ foran integrated resource system, both its active power capability
and the maximum demand of its bidirectional units;

in each case, multiplied by any applicable temperature derating factor;

mid-point voltage is a voltage specified by the Network Service
Provider for a schedule 5.2 plant’s connection point, Within the range
of 95% to 105% of nominal voltage at the connection point, that
accounts for typical operating conditions at the connection point and in
the nearby network; and
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@)

temperature derating factor is a factor (which may be a function of
temperature) by which:

(i) maximum active power may be reduced if the relevant plant’s
production or consumption capacity is materially affected by
ambient temperatures, and separate factors may apply to active
power capability and maximum demand; or

(ii) _ for a synchronous condenser, reactive power capability may be
reduced if that capability is materially affected by ambient
temperatures.

Automatic access standard

(@)

The automatic access standard is a schedule 5.2 plant, operating at any level

of active power, must be capable of supplying or absorbing reactive power

continuously at its connection point of the following amounts:

(1)

for a voltage range that is five percent of nominal voltage above and

(2)

below the mid-point voltage, both supplying and absorbing an amount
at least equal to the product of the maximum active power of the

schedule 5.2 plant and 0.395} and

C ted [A37]: Drafting note - a graph may assist

for a voltage range from the upper limit of the range described in

paragraph (1) to the upper limit established under clause S5.1a.4
without a contingency event:

(i) absorbing an amount at least equal to the product of the maximum

active power of the schedule 5.2 plant and 0.395; and

(ii) supplying an amount at least equal to the amount specified under

(3)

sub-paragraph (i) at the upper limit of the voltage range in
paragraph (1), decreasing linearly to zero at the upper limit
established under clause S5.1a.4 without a contingency event; and

for a voltage range from the lower limit of the voltage range in

paragraph (1) to the lower limit established under clause S5.1a.4
without a contingency event:

(i) supplying an amount at least equal to the product of the maximum

active power of the schedule 5.2 plant and 0.395; and

(ii) _absorbing an amount at least equal to the amount specified under

sub-paragraph (i) at the lower limit of the voltage range in
paragraph (1), decreasing linearly to zero at the lower limit
established under clause S5.1a.4 without a contingency event.

interpretation - to be considered
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Minimum access standard

(b)

The minimum access standard is no capability is required to supply or absorb
reactive power at the connection point.

Negotiated access standard

(©

(d)

A negotiated access standard for reactrve power capabrlrtv under this clause

O]

©)

must-subject to paragraph (d), must be established at or above a level
sufficient for aII reIevant system standards to be met any—agreement

BRI R R s srcnesih e e e Lo onenn inl ol
relevantsystem-standards-are-met before and after credible contingency

events under normal and planned outage operating conditions of the

power system;.taking-into-account-existing power-system-conditions;
considered-projects—and-any-other-project for-the connection-of a

may include negetiate-either a range of reactive power absorption and

supply, or arange of power factor, at the connection point, within which
the plant must be operated; and

may include negetiate-a limit that describes how the reactive power
capability varies as a function of active power level due to a design
characteristic of the plant.

If the schedule 5.2 plant generating-system-or-integrated-resource-system is
not capable of the level of performance specified in established—under

paragraph (c)(1), the Schedule 5.2 Participant—Generator—or—tntegrated
Resourece-Provider,

depending on what is reasonable in the circumstances,

must_do one or more of the following:

@

@

®
4)

pay compensation to the Network Service Provider for the provision of
the deficit of reactive power (supply and absorption) from within the
network;

install addrtronal eqmpment connecting at the schedule 5.2 plant’s

s connection point
or another Iocatron to provide the deficit of reactrve power (supply and
absorptlon) and such equipment is deemed to be part of the schedule

.2 plant-generating-system-or-integrated-resource system;

reach a commercial arrangement with a Registered Participant to
provide the deficit of reactive power (supply and absorption); or

if the inability to meet the performance level only occurs for particular
operating conditions, agree to and document as part of the proposed
negotiated access standard, operational arrangements by which the
plant can achieve an agreed level of performance for those operating
conditions.
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©

Cc d [A38]: Drafting note: covered by drafting

[Deleted]Fhe- Generator-ortntegrated Resource Providermay-select one-or
. ‘ : 2

General requirements

®

A—perfermanee—standard—The performance standards must record the agreed
values,

maéemunﬂfdemandrand Where relevant the method of determlnlng the value
of:x

(1) for a production system, the maximum active power and, if applicable,
any temperature derating factor and maximum temperature for
operation;

(2) for asynchronous condenser system or a synchronous condenser within
a production system, if applicable, any temperature derating factor and
maximum temperature for operation; and

(3) the reactive power supply and absorption capabilities of the schedule

5.2 plant.

(@)

The auxiliary load of a schedule 5.2 plant, where the plant is not otherwise

(h)

in service except for reactive power compensation as described in paragraph
(h), must not cause, in steady state conditions, for typical system impedance
nominated by the Network Service Provider as described under clause
S5.2.5.13, a voltage deviation (compared with fully disconnecting the

addition in the lead paragraph of (d)

schedule 5.2 plant from the power system) of more than [0.5%] at the

connection point.
The performance standards must record any operational arrangements

necessary to meet the requirement in paragraph (g) and, where the
requirement is to be met by reactive power compensation from one or more

production units:

(1) aperformance standard must be established for stability of the control
system for settling time for a voltage step of up to 5% at the connection
point in accordance with clause S5.2.5.13 for the relevant control mode;
and

(2) no other performance standards, other than as established under clause
S5.2.5.2, apply for operation in this mode, provided it is a primary or
secondary control mode for the relevant plant in normal operation.

§5.2.5.2 Quality of electricity generated

@

For the purpose of this clause S5.2.5.2 in respect of a synchronous production
unit, AS-1359.101-and-International Electrotechnical Commission standard

IEC 60034-1 is a plant standard areplant-standards for harmonic vekage
voltage distortion.
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Automatic access standard

(b)

The automatic access standard is a schedule 5.2 plant generating-system-or
integrated-resource-system at all times when connected must not produce at
any-of-its-connection-peints its connection point:

(1) vektage-voltage fluctuation greater than the limits allocated by the
Network Service Provider under clause S5.1.5(a);

(2) harmonic veltage-voltage distortion greater than the emission limits
specified by a plant standard under paragraph (a) or allocated by the
Network Service Provider under clause S5.1.6(a); and

(3) veoltage—voltage unbalance greater than the limits allocated by the
Network Service Provider in accordance with clause S5.1.7(c).

Minimum access standard

(©

The minimum access standard is a schedule 5.2 plant generating-system-or

integrated-resource-system-at all times when connected must not produce at
any-of its-connection-points-its connection point:

(1) wveltagevoltage fluctuations greater than limits determined under clause
S5.1.5(b);

(2) harmonic veltagevoltage distortion more than the lesser of the emission
limits determined by the relevant Network Service Provider under
clause S5.1.6(b) and specified by a plant standard under paragraph (a);
and

(3) voltage-voltage unbalance more than limits determined under clause
85.1.7(c).

Negotiated access standard

(d)

S§5.2.5.3 Response to frequency disturbances

@

In Ferthe purpeses-of this clause S5.2.5.3:

normal operating frequency band, operational frequency tolerance
band, or extreme frequency excursion tolerance limits are references to
the widest range specified for those terms for any condition (including an
"island™ condition) in the frequency operating standards that apply to the
region in which the schedule 5.2 plant preduction-unit-is located.

stabilisation time and recovery time mean the longest times allowable for
the frequency of the power system to remain outside the operational frequency
tolerance band and the normal operating frequency band, respectively, for any
condition (including an "island" condition) in the frequency operating
standards that apply to the region in which the schedule 5.2 plant preduction
ynitis located.

transient frequency limit and transient frequency time mean the values of
47.5 Hz and 9 seconds respectively, or such other values determined by the
Reliability Panel.
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Automatic access standard

The automatic access standard is a schedule 5.2 plant generating-system-or

(b)

Note:

and where applicable-each of its production units

must be capable of continuous uninterrupted operation for frequencies in the
following ranges:

()

@

®
4)

®)

the lower bound of the extreme frequency excursion tolerance limits to
the lower bound of the operational frequency tolerance band for at least
the stabilisation time;

the lower bound of the operational frequency tolerance band to the
lower bound of the normal operating frequency band, for at least the
recovery time including any time spent in the range under subparagraph
)

the normal operating frequency band for an indefinite period;

the upper bound of the normal operating frequency band to the upper
bound of the operational frequency tolerance band, for at least the
recovery time including any time spent in the range under subparagraph
(5); and

the upper bound of the operational frequency tolerance band to the
upper bound of the extreme frequency excursion tolerance limits for at
least the stabilisation time,

unless the rate of change of frequency is outside the range of -4 Hz to 4 Hz
per second for more than 0.25 seconds, -3 Hz to 3 Hz per second for more
than one second, or such other range as determined by the Reliability Panel
from time to time.

The automatic access standard is illustrated in the following diagram. To the extent of any
inconsistency between the diagram and paragraph (b), paragraph (b) prevails.
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Frequency

= A » W °

automatic access standard
not to scale

A50 Hz

B-C normal operating frequency band
D-E operational frequency tolerance band
F-G extreme frequency excursion tolerance
limits
I 2 minutes 10 minutes Time continuous

(Stabilisation time) (Recovery time)

Minimum access standard
(©) The minimum access standard is a schedule 5.2 plant generating-system-or

and where applicable each of its production units

must be capable of continuous uninterrupted operation for frequencies in the
following ranges:

@
@
©)

4)
®)

the lower bound of the extreme frequency excursion tolerance limits to
the transient frequency limit for at least the transient frequency time;

the transient frequency limit to the lower bound of the operational
frequency tolerance band for at least the stabilisation time;

the lower bound of the operational frequency tolerance band to the
lower bound of the normal operating frequency band for at least the
recovery time including any time spent in the ranges under
subparagraphs (1) and (2) unless (for an integrated resource system) it
has a protection system to trip consumption by a bidirectional unit if
the frequency falls below a level agreed with AEMO;

the normal operating frequency band for an indefinite period;

the upper bound of the normal operating frequency band to the upper
bound of the operational frequency tolerance band for at least the
recovery time including any time spent in the ranges under
subparagraph (6) unless (for a production system) the plant generating
system has a protection system to trip generation from a production
generating-unit if the frequency exceeds a level agreed with AEMO-ef

agreed-with-AEMO; and
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(6) in respect of a production generating-system—or—integrated-reseurce

system:

(i) (in—each—ease)}—having production generating—units with a

combined nameplate rating of 30 MW or more; and "Commented [A41]: Feedback sought on whether this

. . ; remains appropriate for Tasmania
(ia) [Deleted]{in—the—case—of-an—integrated—resource—system)—not
acombined-nameplate rating-o M\ALor-more-and

(i) (in-each-case)-that does not have a protection system to trip the
production units if the frequency exceeds a level agreed with
AEMO under subparagraph (5),

the upper bound of the operational frequency tolerance band to the
upper bound of the extreme frequency excursion tolerance limits
(including an "island" condition) for at least the transient frequency
time,
unless the rate of change of frequency is outside the range of -2 Hz to 2 Hz
per second for more than 0.25 seconds, -1 Hz to 1 Hz per second for more
than one second or such other range as determined by the Reliability Panel
from time to time.
Note:

The minimum access standard is illustrated in the following diagram. To the extent of any
inconsistency between the diagram and paragraph (c), paragraph (c) prevails.

not required subject to minimum access standard
tions in paragraph (c)(6) o

Frequency
= A » w

B-C normal operating frequency band
D-E operational frequency tolerance band
F-G extreme frequency excursion tolerance
limits

H 47.5 Hz (transient frequency limit)

I 2 minutes 10 minutes Time continuous
) (Stabilisation time) (Recovery time)
9 scconds
(Transient frequency
time)
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Negotiated access standard

(d)

A negotiated access standard for a production system can be accepted by the
Network Service Provider provided that AEMO and the Network Service
Provider agree that the frequency would be unlikely to fall below the lower
bound of the operational frequency tolerance band as a result of over-
frequency tripping of production units or rise above the upper bound of the
operational frequency tolerance band as a result of under-frequency tripping
of bidirectional units.

S$5.2.5.4 Response to voltage disturbances

(a0)

In this clause S5.2.5.4:

(1) point of application means the connection point of the schedule 5.2
plant, unless the nominal voltage at the connection point is equal to or
less than 66 kV with no automatic tap-changing transformer between
its production units or synchronous condensers and the connection
point, in which case the point of application is the electrically closest
location with a nominal voltage above 66 kV;

(2) T(ov) means a point in time when the voltage at a specified point first
varied above 110% of nominal voltage before returning to between
90% and 110% of nominal voltage;

(3) T(uv) means a point in time when the voltage at a specified point first
varied below 90% of nominal voltage before returning to between
90% and 110% of nominal voltage; and

(4) unless otherwise specified, references to nominal voltages are power
system frequency voltages, expressed as RMS phase voltage; and

(5) references to continuous uninterrupted operation apply subject to

paragraph (el).

Automatic access standard

@

The automatic access standard is a schedule 5.2 plant generating-system-or

integrated-resource-system-and each of its_operating production units and
synchronous condensers must remain in be—capable—of—continuous

uninterrupted operation where a power system disturbance causes the voltage
voltage to vary within the following ranges:

(1) oeve 0%-of-normal-voltage foraperiod-of at least 0.02 seconds-afte
F(ew);-peak voltage at least 184% of nominal voltage, considering th
waveforms and durations contemplated in the International
Electrotechnical Commission standard IEC 60071-1 for a slow front
over-voltage (switching surge) and a fast front over-voltage (lightning
impulse) at the connection point;

(2) 125% to 130% of nermal-veoltage-nominal voltage at the point of
application, for a period of at least 0.2 seconds after T(ov);

(3) 120% to 125% of nermal-veltage-nominal voltage at the point of
application, for a period of at least 2.0 seconds after T(ov);
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4)
®)

(6)

@

115% to 120% of nermal-veltage—nominal voltage at the point of
application, for a period of at least 20.0 seconds after T(ov);

110% of nominal voltage at the connection point to 115% of nermal
veltage-nominal voltage at the point of application, for a period of at
least 20 minutes after T(ov);

subject to paragraph (el) and (e3), 90% to 110% of nermal-veltage
nominal voltage at the connection point continuously;

80% to 90% of nermal-voltage-nominal voltage at the connection point
for a period of at least 10 seconds after T(uv); and

70% to 80% of nermal-voltage-nominal voltage at the connection point
for a period of at least 2 seconds after T(uv).;

Minimum access standard

The minimum access standard is a schedule 5.2 plant generating-system-or
integrated-resource-system-including-al-and each of its operating production

units and synchronous condensers must remain in be-capable-of-continuous
uninterrupted operation where a power system disturbance causes the voltage

voltage at-the-connection-peintto vary within the following ranges:

(b)

()]
O]

©)

115% to 120% of nermal-veltage-nominal voltage at the point of
application, for a period of at least 0.1 seconds after T(ov);

110% of nominal voltage at the connection point to 115% of nermal
veltage-nominal voltage at the point of application, for a period of at
least 0.9 seconds after T(ov);

subject to paragraph (el) and (e3), 90% to 110% of nermal-veltage
nominal voltage at the connection point continuously, provided that the
ratio of voltage to frequency (as measured at the connection point and

expressed as a percentage of nermal-veltage-nominal voltage and a
percentage of 50 Hz) does not exceed:

(i) avalue of 1.15 for more than 2 minutes; or
(i) avalue of 1.10 for more than 10 minutes;

80% to 90% of normal-veltage-nominal voltage at the connection point
for a period of at least 5 seconds after T(uv); and

70% to 80% of normal-veltage-nominal voltage at the connection point
for a period of at least 2 seconds after T(uv);.
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Negotiated access standard

[Deleted]

©

(d)

©)

[Deleted] #r—carrying—out—assessments—of—propesed—negotiated—aceess

[Deleted]

General requirements

(el) Subject to paragraph (e2) and for the purposes of subparagraphs

(e2)

S5.2.5.4(a)(6) and S5.2.5.4(b)(3). a variation of up to 10% of connection point

voltage as a result of a power system disturbance, within the range of 90% to

110% of nominal voltage, must not result in:

)]

O]

any reduction in active power output at the connection point, other than

reductions reasonably attributed to transient response, losses, energy

source availability and any other factors that the Network Service
Provider and AEMO agree are reasonable in the circumstances; or

a reduction of reactive power capability of the operating production

units below the minimum amounts to be absorbed or supplied (as

applicable, considering the voltage change) under the performance

standard established under clause S5.2.5.1.

For the purpose of paragraph (el):

(e3)

@
@
©)

reliance on onload tap-changing transformers, plant switching and

overload capability is permitted;

a transient response to any voltage step change or any subsequent tap

change or plant switching is to be disregarded;

conditions that may accompany a voltage step change, such as a
frequency deviation or phase angle change, are to be disregarded.

For connection point voltage variations greater than 10%, within the range of

90% to 110% of nominal voltage, temporary active power output reduction

and temporary reduction in reactive power capability, corrected by tap-

changing transformer action, are permitted.

Commented [A42]: Drafting note - Included in clause
5.3.4A(b)
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(e4) A schedule 5.2 plant is permitted to suspend the supply or absorption of active

power and reactive power (as applicable) for over-voltages of the magnitude

described in paragraph (a)(1) with a duration of up to 10 milliseconds.

Cc ted [A43]: Drafting note - an additional network

(f)  The aeceess—performance standards must record inelude—any operational
arrangements necessary to ensure the schedule 5.2 plant generating-system-or

its-will meet its

integrated-resource-system-and-each-of -its-production-units-
agreed performance levels under abnormal network_or plant,—generating
system-or-integrated resource system conditions.

S$5.2.5.5 \Response to disturbances following contingency events[

(ad) This

clause applies to synchronous condensers with the following

modifications:

()

@

paragraphs (€)(3) and (m)(2) do not apply, and there is no access
standard requirement for the recovery of active power levels after a
fault; and

paragraph (m)(1) applies as if the words “deliver active power to the
network, and” were deleted.

(a00) In this clause S5.2.5.5:

)

@

@)

adequately controlled means that the response of the schedule 5.2
plant to transient over-voltage or transient under-voltage achieves the
agreed level of reactive current injection or absorption within the
duration of the relevant disturbance, considering:

(i) expected positive and negative sequence reactive current
response;
(if)  expected active current response; and

(iii) stable control when operating at and transitioning into and out of
limits

and does not cause or amplify transient voltages or voltage oscillations
on the power system that could adversely affect the ability of other
schedule 5.2 plant to remain in operation during the disturbance;

control objective means, for balanced and unbalanced faults and
transient over-voltages, to minimise the deviation of voltage on each
phase from pre-disturbance values, while maintaining a stable control
response; and

a disturbance (other than a frequency disturbance) is taken to end when
the voltage at the connection point recovers to within 90% to 110 % of
nominal voltage and remains within that range for at least 20
milliseconds;

(a) [Deleted]in-this-clause-S5.2.5.5-a fault-includes-a-fault-of the relevant type
h%ﬂg—a—memmm@ﬂﬂg—p&t—h—- i i O

Automatic access standard

(b) The automatic access standard is:

(€]

for a-generating-system-and-or-integrated-reseuree-system-any schedule

5.2 plant and each of its production units and synchronous condensers,
the requirements of paragraphs (c) and (d);

requirement is proposed in S5.1.4 for NSPs to design their
network and undertake insulation coordination so that
switching of network elements does not cause connected
plant to experience slow front over-voltages. If repeated issues
are experienced, either an NSP or a connected Registered
Participant is entitled to request an assessment of the other’s
equipment under 5.7.2

Commented [A44]: AEMO proposes to separate this clause,
for improved readability, into fault ride through (S5.2.5.5) and
current supply/absorption response (S5.2.5.5A). Do
stakeholders foresee any issues with a drafting split along
these lines?
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(2) foraschedule 5.2 plant to the extent it comprises generating-system-or

(to-the-extentitcomprises-production-units)-integrated-resource system
comprised-solehy—of-synchronous production units and synchronous
condensers, the requirements of paragraph (e); and

(3) for aproduction system to the extent it comprises generating-system-or

(to the extent it comprises production-units)-integrated resource system
comprised-solely-ef-asynchronous production units, the requirements
of paragraphs (f) to (i). ;-and

(4) [Deleted] for-a-generating—system—or—(to—the—extent-it-comprises

All schedule 5.2 plant generating systems-and-integrated resource- systems
(c) A schedule 5.2 plant generating-system-orintegratedresouree-system and

each of its operating production units and synchronous condensers must
remain in continuous uninterrupted operation for any disturbance caused by:

(1) acredible contingency event, subject to paragraph (t1);

(2) athree phase fault in a transmission system cleared by all relevant
primary protection systems;

(3) atwo phase to ground, phase to phase or phase to ground fault in a
transmission system cleared in:

(i)  the longest time expected to be taken for a relevant breaker fail
protection system to clear the fault; or

(i) if a protection system referred to in subparagraph (i) is not
installed, the greater of the time specified in column 4 of Table
S5.1a.2 (or if none is specified, 430 milliseconds) and the longest
time expected to be taken for all relevant primary protection
systems to clear the fault; or

(4) athree phase, two phase to ground, phase to phase or phase to ground
fault in a distribution network cleared in:

(i) the longest time expected to be taken for the breaker fail
protection system to clear the fault; or

(i) if a protection system referred to in subparagraph (i) is not
installed, the greater of 430 milliseconds and the longest time
expected to be taken for all relevant primary protection systems
to clear the fault,

provided that the event is not one that would disconnect the plant preduction
unit-from the power system by removing network elements from service.
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(d)

A schedule 5.2 plant generating-system-orintegrated—resouree-system and

each of its operating production units and synchronous condensers must
remain in continuous uninterrupted operation for a series of up to 15
disturbances within any five minute period caused by any combination of the
events described in paragraph (c) where:

(1) uptosix of the disturbances cause the veltage-voltage at the connection
point to drop below 50% of nermal-veltage-nominal voltage;

(2) in parts of the network where three-phase automatic reclosure is
permitted, up to two of the disturbances are three phase faults, and
otherwise, up to one three phase fault where veltage-voltage at the
connection point drops below 50% of nermal-veltage-nominal voltage;

(3) up to one disturbance is cleared by a breaker fail protection system or
similar back-up protection system;

(4) up to one disturbance causes the veltage-voltage at the connection point
to vary within the ranges under clause S5.2.5.4(a)(7) and (a)(8);

(5) the minimum clearance from the end of one disturbance and
commencement of the next disturbance may be zero milliseconds; and

(6) all remaining disturbances are caused by faults other than three phase
faults,

provided that none of the events would result in:

(7) the islanding of the plant generating-system—or-integrated—resource

system-or cause a material reduction in power transfer capability by
removing network elements from service;

(8) the cumulative time that veltage-voltage at the connection point is lower

than 90% of nermal—veltage—nominal voltage exceeding 1,800
milliseconds within any five minute period; ef

(9) the time integral, within any five minute period, of the difference
between 90% of nermal-—veltage—nominal voltage and the veltage
voltage at the connection point when the voltage—voltage at the

connection point is lower than 90% of nermal-veltage-nominal voltage
exceeding 1 pu second-; or

(10) a three phase fault level at the connection point below the minimum
level for which the plant must be tuned, as advised by the Network
Service Provider.

Synchronous plant only generating-systems-and-synchronous-integrated
resource-systems

(€)

Subject to any changed power system condltlons or energy source availability
beyond the Schedule 5.2 Participant’s
meelepereasonable control a schedule 5.2 planteeeeranngeystem%@e

,in respect of the

Cc ted [A45]: Drafting note - paragraph (b) already

types of fault described in subparagraphs (c)(2) to (4), must
absorb-from-the network

]

specifies which paragraphs apply to synchronous and
asynchronous elements

(1) supply to or absorb from the network, to assist the maintenance of
power system voltages during the fault,-capacitive reactive current, in

Commented [A46]: Drafting note - the layout/format of this
clause has been revised again to align with MAS

|
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@

©)

addition to ef-atHeast the-greaterof-its pre-disturbance reactive current,
of and-4% of the maximum continuous current of the-generating-system

er—integrated—resource—system—including—all operating synchronous
production units and synchronous condensers (in the absence of a
disturbance) for each 1% reduction (from the level existing just prior to
the fault) of connection point veltage-voltage during the fault;

supply to or absorb from the network, after clearance of the fault,
reactive power sufficient to ensure that the connection point veltage
voltage is within the range for continuous uninterrupted operation
under clause S5.2.5.4; and

from 100 milliseconds after clearance-of-the-faultactive power-of-at
least 95% of the level existing just prior-to the fault. the end of the

disturbance, return to at least 95% of:

(i) the pre-disturbance active power level; or

(i) during a frequency disturbance, a level of active power consistent
with the performance standard established under clause
S5.2.5.11 and the operation of the plant in accordance with clause

4.4.2(cl).

Asynchronous plant only generating systems-and-synchronous-integrated
resource systems

(f)  Subject to any changed power system conditions or energy source availability
beyond the Schedule 5.2 Participant'’s

meder—&reasonable control as chedule 5 2 plant

-in respect of the

types of fault descrlbed in subparagraphs (©)(2) to (4) must have facilities

capable of:

@)

supplying to or absorbing from the network to assist the maintenance of
power system voltages-voltages during the fault or voltage transient:

(i) for balanced voltages, capacitive reactive current in addition to its
pre-disturbance level of at least 4% of the maximum continuous
current of all operatlng asynchronous production units ef-the

(in the absence
of a disturbance) for each 1% reduction of weltage—positive
sequence voltage at the connection point below the relevant range
in which a reactive current response must commence, as
identified in subparagraph (g)(1), with the performance standards
to record the required response agreed with AEMO and the
Network Service Provider; and

(if)  for balanced voltages, inductive reactive current in addition to its
pre-disturbance level of at least 6% of the maximum-continuous
eurrent—maximum _ continuous current of all operating
asynchronous production units ef-the—generating—system—or
integrated-resource-system-(in the absence of a disturbance) for

each 1% increase of veltage-positive sequence voltage at the
connection point above the relevant range in which a reactive
current response must commence, as identified in subparagraph
(9)(1), with the performance standards to record the required
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()

(h)

O]

response agreed with AEMO and the Network Service Provider;;
and

(iii) for unbalanced voltages, to meet the control objective, and
positive and negative sequence current,

Note:

Awctive current is considered in addition to reactive current, as active current
affects voltage for low X/R ratios.

elennq4heehstu¥baneeand substantlallv malntalned untll the end of the
disturbance A

Hg%eﬁneemal-\,tenage oru ntll another Qom suehether—mngeagreed
with the Network Service Provider and AEMO, except for vel{ages

voltages below the relevant threshold identified in paragraph (h); and

from 100 milliseconds after clearance-of the-fault—active-power-of-at
least-95%-of-the-level-existing-just-prior-to-the fault—the end of the

disturbance, returning to at least 95% of:

(i) the pre-disturbance active power level; or

(i) during a frequency disturbance, a level of active power consistent
with the performance standard established —under clause
S5.2.5.11 and the Primary Freqguency Response Requirements
according to clause 4.4.2(c1).

For the purpose of paragraph (f):

()

the schedule 5.2 plant gererating-system-or-integrated-resouree-system
must commence a response when or before the veltage oltage reaches:

(i) for under-voltage, 85% of nominal voltage; or

(ii)  for over-voltage, 115% of nominal voltage; and

@

the reactive current response opposing the voltage change must
commence within 10 milliseconds of the response initiating conditions
being met, be adequately controlled and, for a step-like voltage profile
at the connection point, have a rise time of no greater than 40
milliseconds-and-a-settling time-of no-greater than70-milliseconds-and
must-be-adequately-damped.

Despite paragraph (f), a schedule 5.2 plant generating-system-orintegrated
reseuree—system—is not required to provide a capacitive reactive current
response in accordance with subparagraph (f)(1)(i) where:

(€]

@

the schedule 5.2 plant generating-system-or-integrated-resource-system

is directly connected to the power system with no step-up or connection
transformer; and

voltagevoltage at the connection point is 5% or lower of rermal-veltage
nominal voltage.
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(i)  Subject to paragraph (h), despite the amount of reactive current injected or
absorbed during velage—voltage disturbances, and subject to thermal
limitations and energy source availability, a schedule 5.2 plant generating
system-or-integratedresouree-systemr-must make available at all times:

(1) sufficient current to maintain rated apparent power of all operating
asynchronous production units of the-generating-system-or-integrated
resouree-system-(in the absence of a disturbance), for all connection
pomt vel%agesfvoltage s above 115% fnomlnal voltag {epethemnse

(2) the maximum continuous current of aII operating asynchronous
production units
(in the absence of a disturbance) for all connection point veltages

oltage s below 85% of nominal voltag {er—ethemnseﬁs}bev&th&eveﬁ-

except that AEMO and the Network Service Provider may agree limits on
active current injection where required to maintain power system security
and/or the quality of supply to other Network Users.

Minimum access standard

(j))  The minimum access standard is:

(1) for a schedule 5.2 plant
system-and each of its production units and synchronous condensers,
the requirements of paragraphs (k) and (1);

(2) foraschedule 5.2 plant to the extent it comprises generating-system-or

Cesthiees b snnEs s e net o e st o e ey
comprised—solely—ef-synchronous production units or_synchronous
condensers, the requirements of paragraph (m); and

(3) for aproduction system to the extent it comprises generating-system-of

comprised-selely-of-asynchronous production units, the requirements
of paragraphs (n) to (p). ;-ane

4 |De|ete(_j| fer—%gene%&g%ysteﬁker—(m%extem—meempﬁses

All schedule 5.2 plant generating systems-and-integrated- resource systems
(k) A schedule 5.2 plant generating-system-or-integrated-resource-system-and

each of its operating production units_and synchronous condensers must
remain in continuous uninterrupted operation for any disturbance caused by:

(1) acredible contingency event, subject to paragraph (t1); or
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U

@

a single phase to ground, phase to phase or two phase to ground fault in
a transmission system or distribution network cleared in the longest
time expected to be taken for all relevant primary protection systems to
clear the fault, unless AEMO and the Network Service Provider agree
that the total impact on the power system due to that fault would not
exceed 100 MW, or a greater limit based on what AEMO and the
Network Service Provider both consider to be reasonable in the
circumstances,

provided that the event is not one that would disconnect the plant production
unit-from the power system by removing network elements from service.

A schedule 5.2 plant generating-system-or-integrated-resource-system-and

each of its operating production units_and synchronous condensers must
remain in continuous uninterrupted operation for a series of up to six
disturbances within any five minute period caused by any combination of the
events described in paragraph (k) where:

@

@

®

4)
®)

up to three of the disturbances cause the veltage—voltage at the
connection point to drop below 50% of nermal—veltage—nominal

voltage;

up to one disturbance causes the voltage-voltage at the connection point
to vary within the ranges agreed by AEMO and the Network Service
Provider under clause S5.2.5.4(a)(7), (a)(8), (b)(4) or (b)(5) (as
appropriate);

the time difference between the clearance of one disturbance and
commencement of the next disturbance exceeds 200 milliseconds;

no more than three of the disturbances occur within 30 seconds; and
all disturbances are caused by faults other than three phase faults,

provided that none of the events would result in:

(6)

U]

®)

9)

the islanding of the plant generating-system—or-integrated-resource

system or cause a material reduction in power transfer capability by
removing network elements from service;

the cumulative time that veltage-voltage at the connection point is lower
than 90% of nermal—veltage—nominal voltage exceeding 1,000
milliseconds within any five minute period; ef

the time integral, within any five minute period, of the difference

between 90% of nermal-—veltage—nominal voltage and the veltage
voltage at the connection point when the veltage—voltage at the

connection point is lower than 90% of rermal-veltage-nominal voltage
exceeding 0.5 pu second;

a three phase fault level at the connection point below the minimum

(10)

level for which the plant must be tuned, as advised by the Network
Service Provider; or

a condition, to be specified in the performance standards in accordance

with paragraph (r4),

and there is a minimum of 30 minutes where no disturbances occur following
a five minute period of multiple disturbances.
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Synchronous plant only generating-systems-and-synchronous-integrated
resource units

(m) Subject to any changed power system conditions or energy source availability

beyond the Schedule 5.2 Participant’s
P#ewde:eereasonable control after clearance of the fault, as chedule 5.2 plant

,in respect of the types of fault descrlbed in subparagraph

(K)(2) must:

(1) deliver active power to the network, and supply or absorb leading or
lagging reactive power, sufficient to ensure that the connection point
voltage—voltage is within the range for continuous uninterrupted
operation agreed under clause S5.2.5.4; and

(2) within a period after the end of the disturbance agreed with the Network
Service Provider and AEMO (which period may differ according to the
type of fault and should account for expected plant responses that are
consistent with good electricity industry practice), return to at least 95%
of:

(i) the pre-disturbance active power level; or

(i) during a frequency disturbance, a level of active power consistent
with the performance standard established under clause
S5.2.5.11 and the operation of the plant in accordance with clause

4.4.2(cl).

Asynchronous plant only generating-systems-and-asynchronous-integrated
resource systems

(n)

Subject to any changed power system conditions or energy source availability

beyond the Schedule 5.2 Participant’s Generators-or-Integrated-Resource

PF@Wdﬁ%fE&SOﬂ&b'E control a schedule 5. 2 plan generatmgsyetemer_(te

(1) for the types of fault described in subparagraph (k)(2), and to assist the
maintenance of power system voltages-voltages during the fault, have
facilities capable of supplying to or absorbing from the network:

(i) capacitive reactive current in addition to its pre-disturbance level
of a percentage greater than 0% of the maximum continuous
current of }meludmg#all operatlng asynchronous production units

C ted [A47]: Drafting note: this word was

(in the
absence of a disturbance) for each 1% reduction of veltage
voltage at the connection point below the relevant point at which
a reactive current response must commence, as identified in or
agreed under paragraph (0)(1); and

(if)  inductive reactive current in addition to its pre-disturbance level
of a percentage greater than 0% of the maximum continuous
current of meled+n9LaII operatmg asynchronous production units

(in the
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absence of a disturbance) for each 1% increase of veltage-voltage
at the connection point above the relevant point at which a
reactive current response must commence, as identified in or
agreed under paragraph (0)(1),

during the disturbance and maintained until connection point veltage
voltage recovers to between 90% and 110% of nermalveltage-nominal
voltage, or such other range agreed with the Network Service Provider
and AEMO, except for velages-voltages below the relevant threshold
identified in paragraph (p); and

(2) within a period after the end of the disturbance agreed with the Network
Service Provider and AEMO (which period may differ according to the
type of fault and should account for expected plant responses that are
consistent with good electricity industry practice), return to at least 95%
of:

(i) the pre-fault active power level; or

(if)  during a frequeney-frequency disturbance, a level of active power
consistent with the performance standard established under
clause S5.2.5.11 and the operation of the plant in accordance with

clause 4.4.2(cl). a-level-of-active-power-output-consistent-with
the—geﬁe#aﬁng—@WH—er—m{egm{ed—r%cee—syﬁem—s

(0) For the purpose of paragraph (n):

(1) the schedule 5.2 plant generating-system-or-integrated-resource-system
must commence a response when _or before the veltage-voltage reaches:

@iy for under voltage, 80% of nominal voltage or another percentaqe

thresheld agreed W|th AEMO and the Network Servrce Prowder
or

(if) for over-voltage, 115% of nominal voltage or another percentage

drerens—te e e e IO oo o e ot n e
percentage-threshold agreed with AEMO and the Network Service
Provider;;

(2) [Deleted];

(2A) the response initiating conditions must be agreed with AEMO and the
Network Service Provider;

(3) the reactive current rise time must be no longer than 80 milliseconds or
a longer time agreed te-by with the Network Service Provider and
AEMO;

(4) the reactive current response must be adequately controlled;
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(5) the reactive current response opposing the voltage disturbance must
commence within 40 milliseconds of the response initiating conditions
being met, or a longer period agreed with the Network Service Provider
and AEMO; and a period after the response-initiating conditions of:
(6) the time when the reactive current response commences may be
measured at either:
(i)  the connection point; or
(if)  if agreed with by-the Network Service Provider and AEMO, the
production unit terminals or a point between the production unit
terminals and the connection point.
(01) For the purposes of paragraphs (n) and (0), the performance standards must
record:
(1) the range applicable for subparagraph (n)(1);
(2) the period agreed for subparagraph (n)(2), where applicable for each
type of fault;
(3) for subparagraph (0)(1), the percentage thresholds;
(4) for subparagraph (0)(2A), the response initiating condition;
(5) for subparagraph (0)(3), the reactive current rise time;
(6) for subparagraph (0)(5), the required response time; and
(7)  for subparagraph (0)(6), where the time of commencement is to be
measured.
(p) Despite paragraph (n), a schedule 5.2 plant generating-system-or-integrated

resource—system—is not required to provide a capacitive reactive current
response in accordance with subparagraph (n)(1)(i) where:

(1) veltage-voltage at the connection point is 15% or lower of rermal
veltage-nominal voltage; or
(2) the schedule 5.2 plant where—the—generating—system—or—integrated

resouree-system-is directly connected to the power system with no step-
up or connection transformer, voltage-voltage at the connection point

is 20% or lower of rermalveltage-nominal voltage.

Provision of minimum access standard

(p1)

(p2)

For the purposes of providing minimum access standards under clauses
5.3.3(b1)(4) and S5.4B(b)(2) in respect of reactive current response, and for
the purposes of clause 5.3.4A(b), a Network Service Provider may provide
the times in paragraphs (0)(3) and (0)(5)(i) or other longer times it may be
prepared to agree.

For the purposes of clause 5.3.4A, and subject to clauses 5.3.4A(b1) and (b2),
when proposing a negotiated access standard in respect of reactive current

response, the Schedule 5.2 Participant Connection-Apphicant-may propose
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the times in paragraphs (0)(3) and (0)(5)(i) or other longer times it is seeking
to agree.

(p3) A negotiated access standard with a lower standard or longer time agreed to
by the Network Service Provider and AEMO in accordance with paragraph
(o) is taken to satisfy the requirements of clause 5.3.4A(b)(1) for a negotiated
access standard to be no less onerous than the corresponding minimum access
standard provided by the Network Service Provider under clauses
5.3.3(b1)(4) or S5.4B(b)(2).

Negotiated access standard

(@) [Deleted] tr—carrying—out—assessments—of—propesed—negotiated—access (e ted [A48]: Drafing note - included in 5.3.4A() |

(r) A proposed negotiated access standard may be accepted if the connection of
the plant at the proposed access level would not cause other plant to trip as a
result of an event, when they would otherwise not have tripped for the same
event.

(rl) In earrying—out—assessments—ef—assessing proposed negotiated access
standards under this clause S5.2.5.5 where the Schedule 5.2 Participant
Cennection-Apphicanthas elected in accordance with clause 5.3.4B(b1) to pay
the system strength charge in relation to the connection, the Network Service
Provider and AEMO must take into account the performance required to be
provided by the System Strength Service Provider at the relevant system
strength node in accordance with clause S5.1.14.

(r2) For the purpose of proposing a negotiated access standard between the
automatic access standard in clause $5.2.5.5(d) and the minimum access
standard in clause S5.2.5.5(l), including to establish the extent of a specific
limitation under paragraph (r4), the Schedule 5.2 Participant may request
advice from the Network Service Provider on location-specific combinations
of contingency events, within the boundary conditions described in
paragraph (d), for which it is likely to be most onerous for the schedule 5.2
plant to remain in continuous uninterrupted operation. The Network Service
Provider must provide advice in sufficient detail to enable the Schedule 5.2
Participant to model each combination of contingency events.

(r3) The Network Service Provider must not require the Schedule 5.2 Participant
to perform simulation studies for contingency event combinations not
advised under paragraph (r2), unless the Network Service Provider has
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(r4)

reasonable grounds to believe that the plant may have a specific limitation
not adequately disclosed in the proposed negotiated access standard.

The performance standards must record:

(1) any specific plant limitation in respect of which the Network Service

Provider and AEMO agree that the schedule 5.2 plant is not required to
remain _in continuous uninterrupted operation for a specified
combination of power system disturbances or associated conditions; and

(2) the required response of the schedule 5.2 plant for each relevant

combination of power system disturbances or conditions, for specific
plant limitations described under sub-paragraph (1), which should be as
close to continuous uninterrupted operation as is reasonably
practicable,

provided that any agreed limitations must not reduce the overall number of

disturbances in a given period for which the schedule 5.2 plant is required to
remain in continuous uninterrupted operation below the level specified in

paragraph (1).

General requirements

All schedule 5.2 plant generating-systems-and-integratedresourcesystems

©)

®

(t1)

The performance standard must include any operational arrangements to
ensure the schedule 5.2 plant generating-system-erintegrated-resource system
ineluding—all-operatingproduction—units-will meet its agreed performance
levels under abnormal network or plant retwork—generating—system—or
integrated-resource-system-conditions.

When assessing multiple disturbances, a fault that is re-established following
operation of automatic reclose equipment shall be counted as a separate
disturbance.

For the purpose of paragraphs (c) and (k), a credible contingency event

includes:

(1) all credible contingency events used by the Network Service Provider
for the purposes of clause S5.1.2.1; and

(2) non-credible contingency events specified by AEMO that are routinely
expected to be reclassified as credible contingency events under clause
4.2.3A in reasonably anticipated abnormal conditions, and are likely to
cause a significant disturbance at the schedule 5.2 plant’s connection
point.

Asynchronous plant only generating-systems-and-asynchronous-integrated
resource systems

(u)

For the purpose of paragraphs (f) and (n):

(1) the reactive current contribution may be limited to the maximum
continbous—ecurrent maximum continuous current of all operating

asynchronous production units of the schedule 5.2 plant-generating

(2) the reactive current contribution and velage—voltage deviation
described may be measured at a location other than the connection point

Page 136



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

(including within the schedule 5.2 plant-relevant-generating-system-or
i ) where agreed with AEMO and the Network
Service Provider, in which case the level of injection and absorption
will be assessed at that agreed location;

®)

the performance standards must record the response to unbalanced

faults or unbalanced transient over-voltages, which may be different for
different types of faults or transient over-voltages, including:

(i) the positive sequence reactive current response as a function of
positive sequence voltage deviation and the negative sequence
current response as a function of negative sequence voltage
deviation; or

(if) _the reactive current response, on a per phase (or phase to phase)
basis as a function of voltage unbalance per phase (or phase to

phase); or

(iii) _another method agreed with the Network Service Provider that
describes the response effectively and concisely; and

(iv) the method of prioritising response on reaching a current limit,
such as active current versus reactive current priority or positive
sequence versus negative sequence current priority; and

(4) the performance standards must record all conditions (which may
include temperature) considered relevant by AEMO and the Network
Service Provider under which the reactive current response is required.

Synchronous plant only generating-systems-and-synchronous-integrated
resource-systems

V)

(W)

: | AN X : ot of
synehrenous-production-units;—For_the purposes of paragraphs (e) and (m),

the reactive current contribution of a schedule 5.2 plant to the extent it
comprises synchronous production units or synchronous condensers may be
limited to 250% of the maximum-continuous-current maximum continuous
current of its operating synchronous production units or synchronous

condensers. the generating system-or-integrated resource system-.
[Deleted] For-a-synehronous-production-unit-within-a-generating-system-or
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§5.2.5.6

§5.2.5.7

Response to abnormal voltage qua_ﬂﬂQuahtye#eleetneWgenerated

d-ope rnhcn

OpCcaton

Minimum access standard

The minimum access standard is a schedule 5.2 plant generating—system—or
integrated—resource—system—including each of its operating production units,
synchronous condensers and reactive plant, must not disconnect from the power
system as a result of veltage-voltage fluctuation, harmonic veltage-voltage distortion
and veltage-voltage unbalance conditions at the connection point within the levels
specified in clauses S5.1a.5, S5.1a.6 and S5.1a.7.

Partial load rejection

(a0) This clause applies to synchronous condensers as if the words “provided that
the loading level remains above minimum generation” were deleted from
paragraphs (c) and (d).

(a) In Forthepurpeses-of-this clause S5.2.5.7:

(1)  minimum generation means minimum sent out generation for
continuous stable operation of a production system including each of its
operating production units; and

(2) relevant system means a production system or (where applicable) a
synchronous condenser system, having production units or synchronous
condensers respectively with a combined nameplate rating equal to or

Commented [A49]: Existing heading is not reflective of
content

more than the lower of:

Cc ted [A50]: Drafting note: This formulation allows

(i) 30 MW or 30 MVA (as applicable); or

(i) the amount (in MW or MVA as applicable) that is 5% of any
maximum _credible contingency event size specified in the
frequency operating standard for the relevant region.

(b) [Deleted]
Automatic access standard

(c) The automatic access standard is a relevant system generating-system-or
integrated-—resouree—system-—must be capable of continuous uninterrupted

operation during and following a power system load reduction of 30% from
its pre-disturbance level or equivalent impact from separation of part of the
power system in less than 10 seconds, provided that the loading level remains
above minimum generation.

Minimum access standard

(d) The minimum access standard is a relevant system generating-system—or
integrated—resource—system—must be capable of continuous uninterrupted

operation during and following a power system load reduction of 5% or
equivalent impact from separation of part of the power system in less than 10
seconds provided that the loading level remains above minimum generation.

[Deleted]

(e) [Deleted]
(f) [Deleted]

for (currently) Tasmania to have a lower threshold based on
materiality in relation to maximum contingency size, while
preserving a general minimum size of 30 MW.
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General requirements

(9) The agreed partial load rejection performance must be recorded in the
performance standards.

(h) A relevant system is permitted to vary its active power and reactive power to
the extent required to oppose a voltage variation or frequency variation.

S$5.2.5.8 Protection from power system disturbances

(a0) Paragraphs (a)(1), (b)(1), (b1), (b2) and (b3) of this clause S5.2.5.8 do not
apply to synchronous condensers.

(a00) In this clause S5.2.5.8, a relevant system means a production system or
(where applicable) a synchronous condenser system, having production units
or synchronous condensers respectively with a combined nameplate rating
equal to or more than the lower of:

(1) 30 MW or 30 MVA (as applicable); or

(2) the amount (in MW or MVA as applicable) that is 5% of any maximum
credible contingency event size specified in the frequency operating

standard for the relevant region. (e ted [A51]: See note on S5.2.5.7
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Automatic access standard

(@)

The automatic access standard is a relevant system must automatically

reduce its generation with a frequency droop response to an increase in
frequency, such that:

(1) when frequency reaches a level that is 0.5 Hz below the upper limit of
the extreme frequency excursion tolerance band, its active power output
reduces by at least half from the level of output had there been no
frequency disturbance; and

(2)  the required reduction is achieved within 3 seconds of the frequency
reaching that level, considering the range of frequency rate of change
for which the plant must operate for a performance standard
established under clause S5.2.5.3.

Minimum access standard

(b)

The minimum access standard is a relevant system must automatically

disconnect operating production units from the power system so as to reduce
active power output by at least half from the level of output had there been no
frequency disturbance, if:

(1) the frequency at the connection point exceeds a level nominated by
AEMO; and

(2) the duration above the nominated frequency level exceeds a time
nominated by AEMO.

Negotiated access standard

(bl) A proposed negotiated access standard for a relevant system may be accepted

only to the extent that physical plant limitations prevent compliance with the
automatic access standard in paragraph (a)(1).

(b2) For the purposes of paragraph (b1), a negotiated access standard may

include:
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(b3)

(1) a reasonable time period in excess of 3 seconds to achieve a
proportional reduction in generation; or

(2) arequirement to reduce active power output by at least half from the
level of output had there been no frequency disturbance, within a
reasonable period from the time the nominated frequency level is
exceeded, and holding at the reduced output until the frequency returns
to within the normal operating frequency band.

In determining a reasonable time period to achieve a reduction in active power

(b4)

output, the Schedule 5.2 Participant, the Network Service Provider and
AEMO must have regard to the maximum rate of change of frequency
established for the plant’s performance standard under clause S5.2.5.3, in
addition to physical plant limitations.

A reduction in active power output should generally be achieved by fast

ramping in preference to disconnection of production units.

General requirements

(b5)

The schedule 5.2 plant’s protection settings must be set:

(b6)

(1) so that the plant remains in operation as required under the performance
standards relevant to the type of protection; and

(2) to maximise the plant’s capability to remain in operation for abnormal
power system conditions for which the plant is not required to
disconnect under any performance standard, while maintaining safe
and stable operation of the plant within safety margins consistent with
good electricity industry practice.

Note:

While a schedule 5.2 plant is permitted to disconnect for conditions that exceed the
requirements for it to remain in continuous uninterrupted operation under any one or more
of clauses SS5.2.5.3, S5.2.5.4, S5.2.5.5, $5.2.5.6 or S5.2.5.7, sub-paragraph (2) confirms that
protection settings should allow for operation beyond those limits where reasonable.

Vector shift protection or similar protective functions must not operate for

©

(d)

(®)

phase shifts less than 20 degrees.

AEMO or the Network Service Provider may require that the performance
standard anaeeessstandapdrlnclude arequirement for the schedule 5.2 plant

to be automatically
disconnected by a local or remote control scheme whenever the part of the
network to which it is connected has been disconnected from the national
grid, forming an island that supplies load.

The performance standards must record any aceess-standard-must-include
speeification-ef-conditions for which the schedule 5.2 plant; generating-unit;
generating system, bidirectional unit or-integrated resource system

(1) musttrip, where it would otherwise be required to remain in continuous
uninterrupted operation; or and

(2) must not trip, where it would otherwise be permitted to trip,

considering the arrangements described under paragraph (e).

Notwithstanding clauses S5.2.5.3, S$5.2.5.4, S5.2.5.5, S5.2.5.6 and S5.2.5.7,
a schedule 5.2 plant generating-system-or-integrated-reseurce-system may be
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automatically disconnected from the power system under any of the following
conditions:

€))

@

®

4)

®)

(6)

®

in accordance with an ancillary services agreement between the

Schedule 5.2 Participant-Generator-or-tntegrated-Resource-Provider
and AEMO or a Network Service Provider;

where a sedrce—of-load that is not part of the schedule 5.2 plant

has the same
connection point as the schedule 5.2 plant generating—system—or
integrated—resource—system and AEMO and the Network Service
Provider agree that the disconnection would in effect be under-
frequency load shedding;

where the schedule 5.2 plant
system is automatically disconnected under its performance standard

for this clause S5.2.5.8paragraph—(a), clause S5.2.5.9 or clause
S5.2.5.10; or-by-an-emergency-frequency-control-scheme;

where the schedule 5.2 plant generating-system-or-integrated-resouree

system is automatically disconnected by an emergency frequency
control scheme;-under-clause-S5-2.5-10;-of

in accordance with an agreement between the Schedule 5.2 Participant
Generator—orIntegrated-Resource—Provider and a Network Service
Provider (including an agreement in relation to an emergency control
scheme under clause S5.1.8) to provide a service that AEMO agrees is
necessary to maintain or restore power system security in the event of a
specified contingency event; or

where required for a special protection scheme, or runback scheme
established by a Network Service Provider, with the agreement of

AEMO.

Commented [A52]: Drafting note: NSPs more commonly
enter into NSCAS/network support agreements. AEMO is only
the procurer of last resort for NSCAS

Cc ted [A53]: Drafting note - suggested move to

S$5.2.5.9 Protection systems that impact on power system security

Automatic access standard

(@ The automatic access standard is:

()]

@

subject to clauses S5.1.9(k) and S5.1.9(I), primary protection systems
must be provided to disconnect from the power system any faulted
element in a schedule 5.2 plant

resouree-system and in protection zones that include the connection
point within the applicable fault clearance time determined under
clause S5.1.9(a)(1);

each primary protection system must have sufficient redundancy to
ensure that a faulted element within its protection zone is disconnected
from the power system within the applicable fault clearance time with
any single protection element (including any communications facility
upon which that protection system depends) out of service; and

schedule 5.6
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(3) breaker fail protection systems must be provided to clear faults that are
not cleared by the circuit breakers controlled by the primary protection
system within the applicable fault clearance time determined under
clause S5.1.9(a)(1).
(b) In relation to an automatic access standard under this clause S5.2.5.9, the

Schedule 5.2 Participant-Generator-or-Integrated-Resource-Provider must

provide redundancy in the primary protection systems under paragraph (a)(2)
and provide breaker fail protection systems under paragraph (a)(3) if AEMO
or the Network Service Provider consider that a lack of these facilities could

result in:

(1) amaterial adverse impact on power system security or quality of supply
to other Network Users; or

(2) a reduction in inter-regional or intra-regional power transfer
capability,

through any mechanism including:

(3) consequential tripping of, or damage to, other network equipment or
facilities of other Network Users, that would have a power system
security impact; or

(4) instability that would not be detected by other protection systems in the

network.

Minimum access standard

(©
(@)
(@)
[Deleted]

The minimum access standard is:

subject to clauses S5.1.9(k) and S5.1.9(l), protection systems must be
provided to disconnect from the power system any faulted element
within a schedule 5.2 plant i i

system and in protection zones that include the connection point within
the applicable fault clearance time determined under
clause S5.1.9(a)(2); and

if a fault clearance time determined under clause S5.1.9(a)(2) for a
protection zone is less than 10 seconds, a breaker fail protection system
must be provided to clear from the power system any fault within that
protection zone that is not cleared by the circuit breakers controlled by
the primary protection system within the applicable fault clearance time
determined under clause S5.1.9(a)(3).

(d) [Deleted]

General requirements
(e) The Network Service Provider and the Schedule 5.2 Participant-Generator-or

must cooperate in the design and

implementation of protection systems to comply with this clause S5.2.5.9,
including cooperation on:

¢))

the use of current transformer and voltage transformer secondary
circuits (or equivalent) of one party by the protection system of the
other;
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@
©)

tripping of one party's circuit breakers by a protection system of the
other party; and

co-ordination of protection system settings to ensure inter-operation.

(f)  The protection system design referred to in paragraphs (a) and (c) must:

(€]
@

®)

be coordinated with other protection systems;

avoid consequential disconnection of other Network Users' facilities;
and

take into account existing obligations of the Network Service Provider
under connection agreements with other Network Users.

S$5.2.5.10 Protection-to-trip-plantfor Detection and response to unstable

operation

Automatic access standard

(a) The automatic access standard is a schedule 5.2 plant generating-system-and
an-integrated-resource-system-must-have:

¢))

@

for its synchronous production units and synchronous condensers:

(i) have the capability to detect instability in voltage, reactive power
or active power at the connection point; and

(ii) have a protection system to disconnect it-units promptly when a
condition that would lead to pole slipping is detected, to prevent
pole slipping or other conditions where a generating—unit unit
causes active power, reactive power or voltage-voltage at the
connection point to become unstable as assessed in accordance
with the power system stability guidelines established under
clause 4.3.4(h); and

(i) have the capability to detect instability in voltage, reactive power

or active power at the connection point;

(i) have a protection system capable of disconnecting units for
unstable behaviour, with configurable enablement conditions and
settings to be agreed with the Network Service Provider and
AEMO:; and

iii) on detection of instability, execute a hierarchy of automated
actions based on configurable enablement and trigger conditions,
thresholds and timeframes to be agreed with the Network Service
Provider and AEMO, where:

(A) an action to disconnect schedule 5.2 plant may only be
taken where the plant is contributing to the instability; and

(B) actions are executed promptly on meeting the applicable
trigger conditions, through a protection system or other
automated system; and
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(3) for a production system with active power capability of 100 MW or
more and for a synchronous condenser system of 100MVA or more,
have:

(i) aphasor measurement unit with capability to send data to AEMO
and the Network Service Provider; and

(ii)  the capability to receive information from AEMO relating to the
plant’s contribution to instability, when available, in a form
nominated by AEMO.

Minimum access standard
(b) The minimum access standard is:

(1) where a schedule 5.2 plant can change voltage by more than 1% at its

connection point relative to conditions without the proposed
connection, under normal and planned outage conditions of the power
system and considering the range of reactive power and active power
capability established under clause S5.2.5.1, the plant must have:

(i) the capability to detect instability in voltage, reactive power and
where relevant active power at the connection point;

(i) for its asynchronous production units, a process to manage
instability promptly on detection, in a manner to be agreed with
the Network Service Provider and AEMO; and

(iii) for its synchronous production units or synchronous condensers,
a protection system to disconnect the plant for sustained pole
slipping if required by the Network Service Provider or AEMO;
and

(2) aproduction system with active power capability of 100 MW or more,
or a synchronous condenser system having synchronous condensers
with a combined nameplate rating of 100 MVVA or more, must have:

(i) if required by the Network Service Provider or AEMO, a phasor
measurement unit, with capability to send data to AEMO and the
Network Service Provider; and

(i) if required by AEMO, the capability to receive information from
AEMO relating to the plant’s contribution to instability, when
available, in a form nominated by AEMO.

Negotiated-access-standard-General requirements

(c) The hierarchy of actions under paragraph (a)(2)(iii) or management process
under paragraph (b)(1)(ii) must prioritise measures to eliminate the instability
over disconnecting the plant.

(d) The requirements and capabilities described in this clause $5.2.5.10 are to be
determined having regard to the power system stability guidelines published
under clause 4.3.4(h).
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(e) If required by the Network Service Provider or AEMO, a schedule 5.2 plant
must have the capability to communicate information from its detection
system to their respective control centres.
() If required by the Network Service Provider, a schedule 5.2 plant must have

the capability to receive a remote tripping signal from the Network Service

Provider.

$5.2.5.11 Frequency control

(a0) This clause does not apply to synchronous condensers.

@

For the purpose of this clause S5.2.5.11:

droop means, in relation to frequency response mode, the percentage change
in power system frequency as measured at the connection point, divided by
the percentage change in power transfer of a production unit comprised in the
schedule 5.2 plant-generating-system-or-integrated—resource-system, to-the
extent--comprises-production-units; expressed as a percentage of the active
power capability of the production unit. maximum-eperating-tevel-of-the
- Droop must be measured at
frequencies that are outside the deadband and within the limits of power
transfer.
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Cc ted [A54]: Drafting note on current definition:

minimum operating level means in relation to:

@
@

[Deleted] a—hon-scheduled—generating—unit—its—minimum-—sent—out
on f : | :

|De|eted| a—sehedmed—genemuﬂg—um{—er—sem-seheduled—generatmg

®
4)

®)

|De|eted| i .

a scheduled—generating—system—or—semi-scheduled—generating_unit
system; the eombined-minimum sent out generation required for its
continuous stable operation-ef-its-in-service-generating-units; and
ccehocnodnnonindspeon o et o n oo - dboned pincnnd
resource-system-a bidirectional unit, the eembined-minimum active
power level required for its continuous stable operation-eperating-tevel

of-its-in-service production-units.

Automatic access standard

(b) The automatic access standard is:

@)

(1A)

power transfer to the power system froma schedule 5.2 plant,

integrated-resource-system-under relatively stable energy input, must

not:

(i) increase in response to arise in the frequency of the power system
as measured at the connection point; or

(if) decrease in response to a fall in the frequency of the power system
as measured at the connection point;

power transfer from the power system to any bidirectional units of a

@

schedule 5.2 plant, under relatively stable energy input, must not:

(i) decrease in response to a rise in the frequency of the power system
as measured at the connection point; or

(ii) _increase in response to a fall in the frequency of the power system
as measured at the connection point; and

a schedule 5.2 plant generating-system-must be capable of operating in
frequency response mode such that its operating production units

automatically provides a proportional:

(i) decrease in power transfer to the power system in response to a
rise in the frequency of the power system as measured at the
connection point; and

(if) increase in power transfer to the power system in response to a
fall in the frequency of the power system as measured at the
connection point,
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®

sufficiently rapidly and sustained for a sufficient period for the
Schedule 5.2 Participant Generator-or-tntegrated-Resource-Provider
{as—relevant)-to be in a position to offer measurable amounts of all
market ancillary services for the provision of power system frequency
control_(and, for bidirectional units, incorporates a smooth change in
bidirectional unit operating mode between production and

consumption). +-ane
|De|ete(_j| an-integrated resource system, to the extent it comprises

Note

Clause 4.4.2(b) of the Rules sets out the obligations on Generators and Integrated
Resource Providers in relation to compliance with the technical requirements in
clause S5.2.5.11, including being capable of operating in frequency response mode.
Clause 4.4.2(c1) of the Rules sets out the obligations on Generators and Integrated
Resource Providers Seheduled-and-Semi-Scheduled-Generators-in relation to the
operation of their generating systems or integrated resource systems in accordance
with the Primary Frequency Response Requirements.

Minimum access standard

©

The minimum access standard is:

(¢Y)

power transfer to the power system froma schedule 5.2 plant

an-integrated—resource—system, under relatively stable input energy

energy;-power-transfer-to-the-power-system-must not:

(i) increase by more than 2% per Hz in response to a rise in the
frequency of the power system as measured at the connection
point; and

(if) decrease by more than 2% per Hz in response to a fall in the
frequency of the power system as measured at the connection
point;

(1A) power transfer from the power system to any bidirectional units of a

schedule 5.2 plant, under relatively stable energy input, must not:
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@

®

[Deleted]

(i)  decrease by more than 2% per Hz in response to a rise in the
frequency of the power system as measured at the connection
point; or

(i) increase by more than 2% per Hz in response to a fall in the
frequency of the power system as measured at the connection
point; and

a schedule 5.2 plant generating-system-must be capable of operating in

frequency response mode such that, subject to energy source

availability, its operating production units automatically provides:

(i) adecrease in power transfer to the power system in response to a
rise in the frequency of the power system as measured at the
connection point; or

(if) an increase in power transfer to the power system in response to
a fall in the frequency of the power system as measured at the
connection point,

where the change in active power is either proportional or otherwise as
agreed with AEMO and the Network Service Provider. ;-and
[Deleted] an integrated resource system, to the extent it comprises

Note

Clause 4.4.2(b) of the Rules sets out the obligations on Generators and Integrated
Resource Providers in relation to compliance with the technical requirements in
clause S5.2.5.11, including being capable of operating in frequency response mode.
Clause 4.4.2(c1) of the Rules sets out the obligations on [Generators and Integrated
Resource Providers Seheduled-and-Semi-Scheduled-Generators-in relation to the
operation of their generating systems or integrated resource systems in accordance

Ci ted [A55]: Drafting note - this change has been

with the Primary Frequency Response Requirements.

(d) [Deleted]
(e) [Deleted]
(f) [Deleted]

General requirements

(g) Each control system used to satisfy this clause S5.2.5.11 must be adequately
damped.
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(h)

(i)

The amount of a relevant market ancillary service for which the plant may be
registered must not exceed the amount that would be consistent with the
performance standard registered in respect of this requirement.

For the purposes of subparagraphs (b)(2) and (b)(3), and with respect to a
negotiated access standard proposed for the technical requirements relevant
to this clause S5.2.5.11:

()]

@

©)

4)
®)

the change in power transfer to-the-pewer-systems must occur with no
delay beyond that required for stable operation, or inherent in the plant

controls, once the frequency of the power system as measured at the
connection point leaves a deadband around 50 Hz;

a schedule 5.2 plant
must be capable of setting the deadband and droop for each of its
production units within the following ranges:

(i) the deadband referred to in subparagraph (1) must be set within
the range of 0 to + 1.0 Hz. Different deadband settings may be
applied for a rise or fall in the frequency of the power system as
measured at the connection point; and

(if)  the droop must be set within the range of 2% to 10%, or such
other settings as agreed with the Network Service Provider and
AEMO;

nothing in subparagraph (b)(2) ex{b}{3}-is taken to require a production
unit generating-system-or;-to-the extent-it-comprises-production-units;
an-integrated-reseuree-system to operate below its minimum operating
level in response to a rise in the frequency of the power system as
measured at the connection point, or above its maximum operating level
in response to a fall in the frequency of the power system as measured
at the connection point;

[Deleted]
the performance standards must record:

(i) agreed values for maximum—operating—level—and—minimum

operating level_of the production units, and where relevant the
method of determining the values;; and the-valuesfor:

service-production-unitsand
(if)  for the purpose of subparagraphs (b)(2) and (b)(3), or a negotiated
access standard offering measurable—measureable amounts of
market ancillary services under this clause S5.2.5.11, the market

ancillary services, including the performance parameters and
requirements that apply to each such market ancillary service.

$5.2.5.12 Impact on network capability

(a0) Paragraph (b)(2) of this clause S5.2.5.12 does not apply to synchronous

condensers.
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Automatic access standard

@)

The automatic access standard is a schedule 5.2 plant generating-system-or
must have plant capabilities and control systems

that are sufficient so that when connected it does not reduce any inter-
regional or intra-regional power transfer capability below the level that
would apply if the schedule 5.2 plant generating—system—or—integrated
reseurce-system-were not connected.

Minimum access standard

(b)

The minimum access standard is a schedule 5.2 plant generating-system-or
integrated-resource-system-must have plant capabilities, control systems and

operational arrangements sufficient to ensure there is no reduction in:

(1) the ability to supply to load as a result of a reduction in power transfer
capability; and

(2) power transfer capabilities into a region by more than the combined
sent out generation of its production units.

Negotiated access standard

[Deleted] +n—carrying—out—assessments—of —propesed—negotiated—access

(©

(d)

(€)

®

C

ted [A56]: Drafting note - included in 5.3.4A(b)

)

TheA negotiated access standard must include:

(1) control systems to minimise any reduction in power transfer
capabilities; and

(2) operational arrangements, including curtailment of the schedule 5.2
plant’s generating-System's—er—infesraied—resotree—srstem—s output If
necessary to ensure that the plant is operated in a way that meets at least
the minimum access standard under abnormal network or plant

network-generating-system-and-integrated-resource-system-conditions,

so that power system security can be maintained.

A negotiated access standard vrder-this-clause-S5:2.5-12 must detail the plant
capabilities, control systems and operational arrangements that will be
maintained by the Schedule 5.2 Participant-Generator-or-tntegrated-Resource
Provider, notwithstanding that change to the power system, but not changes
to the generating system or integrated resource system, may reduce the
efficacy of the plant capabilities, control systems and operational
arrangements over time.

[Deleted]
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General requirement

()

If a Network Service Provider considers that power transfer capabilities of
its network would be increased through provision of additional control system
facilities to a schedule 5.2 plant generating-system-or-integrated-resource
system-(such as a power system stabiliser), the Network Service Provider and
the Schedule 5.2 Participant-Generator-or-tntegrated-Resource-Provider-(as
the-case-may-be}-may negotiate for the provision of such additional control
system facilities as a commercial arrangement.

$5.2.5.13 Voltage and reactive power control

@

(al)

{Beleted]This clause S5.2.5.13 applies to synchronous condensers with the
following modifications:

(1) the reference to power factor controls or setpoints are not applicable:
and

(2) settling times for active power do not apply.

In this clause S5.2.5.13, a relevant system means a production system or
(where applicable) a synchronous condenser system, having production units
or synchronous condensers respectively with a combined nameplate rating
equal to or more than the lower of:

(i) 30 MW or 30 MVA (as applicable); or

(i) the amount (in MW or MVA as applicable) that is 5% of any maximum
credible contingency event size specified in the frequency operating

standard for the relevant regionl.

e

ted [A57]: See note on S$5.2.5.7

Automatic access standard

(b)

The automatic access standard is:

(1) subject to paragraph (0), a schedule 5.2 plant generating-system—or
integrated-resouree-system-must have plant capabilities and control

systems sufficient to ensure that:

(i) power system oscillations, for the frequencies of oscillation of
each of its the—production units and synchronous condensers
against any other production unit or synchronous condenser, are
adequately damped;

(ii) ~operation of the schedule 5.2 plant
does not degrade the damping of any
critical mode of oscillation of the power system; and

(iii) operation of the schedule 5.2 plant

generating—system—or
integrated-resouree-system-does not cause instability (including

hunting of tap-changing transformer control systems) that would

adversely impact other Network Users-Registered-Participants;

(2) acontrol system must have:

(i) for the purposes of disturbance monitoring and testing,
permanently installed and operational, monitoring and recording
facilities for key variables including each input and output; and

(if) facilities for testing the control system sufficient to establish its
dynamic operational characteristics;
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(2A) a schedule 5.2 plant generating-system-or-integrated-resource-system

(2B)

©)

must have facilities-with-a control system to-regulate-voltagereactive
power-and-pewer-factor; with the ability to:

(i) regulate voltage, as a primary control mode;

(ii) regulate either reactive power or power factor as a secondary
control mode; and eperate-in-any-control-modeand

(if)  switch between control modes,

where the plant must operate in its primary control mode in normal
operation and may operate in secondary control mode as part of testing,
for _abnormal power system conditions or abnormal plant operating

condltlons as aqreed W|th asshewwm&h&manuiaetwep&a:wdesen

Feasenable—sansfaeuenef- the Network Serwce Prowder and AEMO,

a schedule 5.2 plant
must have a veltage-voltage control system that:

(i) regulates veltage-voltage at the connection point or another
agreed location in the power system (including within the
schedule 5.2 plant
system) to within 0.5% of the setpoint, where that setpoint may
be adjusted to incorporate any veltage-voltage droop or reactive
current compensation agreed with AEMO and the Network
Service Provider;

(i) regulates velage—voltage in a manner that helps to support
network veltages-voltages during faults and does not prevent the
Network Service Provider from achieving the requirements of
clauses S5.1a.3 and S5.1a.4;

(iii) allows the wvelage—voltage setpoint to be econtinuoushy
contrellable configurable in the range of at least 95%to-105% 5%

of nominal voltage above and below, as relevant, the target
veltage-voltage (as determined by the Network Service Provider
in accordance with clause S5.1.4(c)); and—recorded—in—the
connection-agreement-in-accordance-with-clause-S5.1.4)-at the

(iiia) does not rely witheut-relianee on a tap-changing transformer as
the means of setpomt adwstment%nd%abjeeHeﬁtheﬁteaeHve

(iv) has limiting devices te-that:

(A) allow the plant to achieve at least the reactive power range
agreed in a performance standard under S5.2.5.1; and

(B) ensure that a veltage-voltage disturbance does not cause the

plant a-preduction-unit-to trip at the limits of its operating
capability;

a-generating-system-or-{to-the-extent-it-comprises—production-units)
integrated-resource-system-that -is—comprised-of -in_respect of its
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)

synchronous production units and synchronous condensers, a schedule
5.2 plant must have an excitation control system that:

0]
(i)

(iii)
(iv)
)

(vi)

(vii)

(viii)

(ix)

[Deleted]
can operate the stator continuously at 105% of nominal voltage

with-rated-active-power-output at its active power capability;
[Deleted]

[Deleted]

[Deleted]

has an excitation ceiling veltage-voltage of at least:

(A) for a static excitation system, 2.3 times; or

(B) for other excitation control systems, 1.5 times,

the excitation required to achieve transfer of power at the
nameplate rating for rated power factor, rated speed and nominal
voltage;

has settling settling times for a step change of veltage-voltage

setpoint or veoltage—voltage at the location agreed under

subparagraph (2B)(i) of, subject to paragraph (I):

(A) generated veltage-voltage less than 2.5 seconds for a 5%
voltage—voltage disturbance with the relevant plant
production-unitnot synchronised;

(B) active power, reactive power and velage-voltage less than

5.0 seconds for a 5% veltage-voltage disturbance with the
MM{W@—WEynchromsed from an

d [A58]: Drafting note - omission from IESS

operating point where the voltage-disturbance would not
cause any limiting device to operate; and

(C) in respect of each limiting device, active power, reactive
power and veltage-voltage less than 7.5 seconds for a 5%
voltage—voltage disturbance with the relevant plant
proeduction—unit—synchronised, when operating into a

limiting device from an operating point where a voltage
disturbance of 2.5% would just cause the limiting device to
operate;

can increase field voltage voltage from rated field veltage-voltage
to the excitation ceiling veltage-voltage in less than:

(A) 0.05 second for a static excitation system; or
(B) 0.5 second for other excitation control systems; and

has a power system stabiliser with sufficient flexibility to enable
damping performance to be maximised, with characteristics as
described in paragraph (c);

in respect of its asynchronous production units, a schedule 5.2 plant a

—must have a veltage

voltage control system that:
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(i) [Deleted]
(i) [Deleted]
(iii) [Deleted]
(iv) [Deleted]

(v) with the schedule 5.2 plant generating—system—or—integrated

resouree-system-connected to the power system and for the range
of apparent system impedances nominated by the Network

Service Provider under paragraph (m), subject to paragraph (1),
has settling settling times for active power, reactive power and
veltage-voltage due to a step change of veltage-voltage setpoint
or step-like change in veltage-voltage at the location agreed under
clause-subparagraph (2B)(i), of less than:

(A) 5.0 seconds for a 5% veltage-voltage disturbance-with-the

, from an operating point where the
veltage-disturbance would not cause any limiting device to
operate; and

(B) 7.5 seconds for a 5% veltage-voltage disturbance-with-the
. .
to—thepower—system, when operating into any limiting

device from an operating point where a veltage-disturbance
of 2.5% would just cause the limiting device to operate;

(vi) has reactive power rise time of less than 2 seconds; for a 5% step
change of up to 5% in the voltage-voltage at both the highest and
typical apparent system impedance values nominated by the
Network Service Provider under paragraph (m)-setpoint-of-less
than-2-seconds; and

(vii) has a power oscillation damping capability with sufficient
flexibility to enable damping performance to be maximised:

(A) with characteristics as described in paragraph (c); or

(B) where AEMO has published characteristics for a schedule
5.2 plant comprising asynchronous production units,

generating system-or-integrated resource system-other than
one-comprised-of-synchronous-production-units, following

consultation in accordance with the Rules consultation
procedures, with characteristics as published by AEMO.

(c) A power system stabiliser provided under paragraph (b) must have:

(1) for a synchronous production unit or synchronous condenser,
measurements of rotor speed and active power output of the production
unit as inputs, and otherwise, measurements of power system frequency
and active power output of each unit the-preduction-unit-as inputs;

(2) two washout filters for each input, with ability to bypass one of them if
necessary;

(3) sufficient (and not less than two) lead-lag transfer function blocks (or
equivalent number of complex poles and zeros) with adjustable gain
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4)

®)
®)

and time-constants, to compensate fully for the phase lags due to the
generating-plant;

an output limiter, which for a synchronous production unit or
synchronous condenser is continually adjustable over the range of —
10% to +10% of stator veltage-voltage;

monitoring and recording facilities for key variables including inputs,
output and the inputs to the lead-lag transfer function blocks; and

facilities to permit testing of the power system stabiliser in isolation
from the power system by injection of test signals, sufficient to establish
the transfer function of the power system stabiliser.

(c1) A reactive power or power factor control system provided under paragraph
(b)(2A) must:

€))

@

®)

regulate reactive power or power factor (as applicable) at the
connection point or another agreed location in the power system
(including within the schedule 5.2 plant-generating-system-or-integrated
reseuree-system), to within:

(i)  foraschedule 5.2 plant
system operating in reactive power mode, 2% of the rating (in

MVA) of the schedule 5.2 plant-generating-system-er-integrated
resouree-system (expressed in MVAr); or

(ii) for aschedule 5.2 plant-generating-system-or-integrated-resource
system operating in power factor mode, a power factor equivalent

to 2% of the rating (in MVA) of the schedule 5.2 plant-generating
system-or-integrated-resource-system (expressed in MVAr);

allow the reactive power or power factor setpoint to be continuously

controllable across the reactive power capability eapabiity-and voltage
characteristic range established under clause S5.2.5.1; and

with the schedule 5.2 plant connected to the power system, and for the
range of system impedances nominated by the Network Service
Provider under paragraph (m), have, subject to paragraph (1), settling
times for active power (when in power factor control) and reactive
power (when in power factor control or reactive power control) due to
a step-like voltage disturbance of up to 5% at the location agreed under
subparagraph ( 1) of less than:

0]

ef—less%hawS 0 seconds from an operatlng p0|nt Where the vehage
disturbance would not cause any Ilmltlng device to operate; and

(i)

eHesHha#? 5 seconds When operatlng |nt0 any I|m|t|ng dewce
from an operating point where a voltage- disturbance of 2.5%
would just cause the limiting device to operate.
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Minimum access standard

(d) The minimum access standard is:

(1) subject to paragraph (o), a schedule 5.2 plant-generating-system—or
integrated-reseurce-system must have plant capabilities and control

systems, including, if appropriate, a power system stabiliser, sufficient
to ensure that:

(i) power system oscillations, for the frequencies of oscillation of
each of its production units and synchronous condensers the
production-unit-against any other production unit or synchronous
condenser, are adequately damped;

(ii) operation of the schedule 5.2 plant production—unit-does not
degrade:

(A) any mode of oscillation that is within 0.3 nepers per second
of being unstable, by more than 0.01 nepers per second, or
reduce the damping of any oscillation mode not adequately
damped; and

(B) any other mode of oscillation to within 0.29 nepers per
second of being unstable; and

(iii) operation of the schedule 5.2 plant preduction-unit-does not cause
instability (including hunting of tap-changing transformer

control systems) that would adversely impact other Registered
Participants;

(1A) [Deleted] an-integrated-resource-system—{to-the-extent-it-comprises
production-units)-thatis-comprised-of:

namepla%&raﬂngfef%@ﬁw,ﬁ#e#m% relevant system must have

facilities for testing its control systems sufficient to establish their
dynamic operational characteristics;

(2A) a schedule 5.2 plant generating-system-or-integrated-resource-system
must have faciities-with-a control system to regulate:

(i) wvoltage-voltage; or
(if)  either of reactive power or power factor with the agreement of
AEMO and the Network Service Provider;

(2B) a veltage-voltage control system for a schedule 5.2 plant gererating
system-or-integrated-resource system -must:
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(i)  regulate voltagevoltage at the connection point or another agreed
location in the power system (including within the schedule 5.2
plant-generating-system-or-integrated-reseurce-system), to within
2% of the setpoint, where that setpoint may be adjusted to
incorporate any veltage—voltage droop or reactive current
compensation agreed with AEMO and the Network Service
Provider; and

(if) allow the veltage-voltage setpoint to be controllable in the range
of at least 98% to 102% of the target veltage—voltage (as
determined by the Network Service Provider in accordance with
clause 8514(c) and recorded in the performance standards

) at the
connection point or the agreed location, subject to the reactive

power capability-capability established agreed-with-AEMO-and
the-Network-Service-Provider under clause S5.2.5.1;

(3) a schedule 5.2 plant’s generating—system-s—or—integrated—resource

system-s-reactive power or power factor control system must:

(i) regulate reactive power or power factor (as applicable) at the
connection point or another agreed location in the power system
(including within the schedule 5.2 plant-generating-system—or
integrated-resource-system), to within:

(A) for a schedule 5.2 plant-generating-system—orintegrated
resouree-system operating in reactive power mode, 5% of
the rating (in MVVA) of the schedule 5.2 plant-generating
system-or-integrated-reseurce-system (expressed in MVAr);

or

(B) for a schedule 5.2 plant-generating-system-or—integrated
resouree-system operating in power factor mode, a power
factor equivalent to 5% of the rating (in MVA) of the

schedule 5.2 plant generatmgsystemepmgra{edrreseuree
system (expressed in MVAr); and

(i) allow the reactive power or power factor setpoint to be
continuously controllable across the reactive power capability
capabHity range established under clause S5.2.5.1;

(4) arelevant system (measured for the purpose of this requirement by
reference to its synchronous production units and synchronous

ondensers only) gmwra&mgsystemwﬁhsynekweneu&generaﬂr@um{s

W%%mweas&wrth an exmtauon control system requwed to
regulate veltage-voltage under subparagraph (d)(2A)(i)_must:

(i) [Deleted]

(if) have excitation ceiling veltage-voltage of at least 1.5 times the
excitation required to achieve transfer of power at the nameplate
rating for rated power factor, rated speed and nominal voltage;
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®)

Q)

(iii)

(iv)

subject to co-ordination under paragraph (i), with the production
unit_synchronised and for the range of system impedances
nominated under paragraph (m), have a settling time of less than
7.5 seconds (or longer time agreed with the Network Service
Provider) for a voltage disturbance of up to 5% veltage-with-the
production-unit-synchronised,-from an operating point where the
such-a-voltage-disturbance would not cause any limiting device to
operate; and

have over and under excitation limiting devices sufficient to
ensure that a veltage-voltage disturbance does not cause the plant

production-unit to trip at the limits of its operating capability;

a relevant system (measured for the purpose of this requirement by

reference to its asvnchronous productlon unlts onlv) queFaHﬂg—system

GHQ—M—\N—Ol’—mBFB,—WIth an eXC|tat|on control system requwed to
regulate voltage-voltage under subparagraph (d)(2A)(i), must:

0]
(i)

(iii)

[Deleted]

subject to co-ordination under paragraph (i), with the production
system connected to the power system and for the range of
apparent system impedances nominated under paragraph (m),
have a settling time of less than 7.5 seconds (or longer time agreed
with the Network Service Provider) for a voltage disturbance up
to 5% voltage disturbance with-the-production-unit-electrically
connected-to-the-power-system,-from an operating point where the
sueh-a-voltage disturbance would not cause any limiting device to
operate; and

have limiting devices to ensure that a veltage-voltage disturbance
would not cause the generating unit to trip at the limits of its
operating capability; and

|De|eted| anmg#ated%seeweeéystem%e%eextenkmeempnses

Negotiated access standard
(e) [Deleted]
(f)  The negotiated access standard proposed by the Schedule 5.2 Participant

under clause 5.3.4A(b1) must be
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the highest level that the schedule 5.2 plant
can reasonably achieve, including by installation of
additional dynamic reactive power equipment, and through optimising its
control systems.
(9) [Deleted]
(g0) Controls must be tuned to achieve the lowest reasonably achievable settling

time for the highest apparent system impedance level, prioritising the primary
operating mode.

General requirements
(91) For the purposes of subparagraph (b)(2A), the Network Service Provider and

(h)

(i)

0)
(k)

0)

AEMO will nominate one or more control modes to be implemented when the
schedule 5.2 plant—generating—system—or—integrated—resource—system is
commissioned, and may require additional control modes to be commissioned
after connection if the Network Service Provider or AEMO reasonably
considers such additional modes to be necessary to ensure power system

security or quality of supply. Where a schedule 5.2 plant-generating-system
or-integrated-resource-system has been commissioned for more than one

control mode, the Schedule 5.2 Participant-Generator-or-Integrated-Resource
Provider (as relevant), Network Service Provider and AEMO must agree on a
procedure for switching between control modes. The initial operating mode,
other available modes and the procedure for switching between modes must

be recorded in the performance standards. as—part—of-the—performance
standard-

A limiting device provided under paragraphs (b) and (d) must:

(1) not detract from the performance of any power system stabiliser or
power oscillation damping capability; and

(2) be co-ordinated with all protection systems.

The Network Service Provider may require that the design and operation of
the control systems of a schedule 5.2 plant preduction-unit be coordinated
with the existing veltage-voltage control systems of the Network Service
Provider and of other Network Users, in order to avoid or manage interactions
that would adversely impact on the Network Service Provider and other
Network Users.

Any requirements imposed by the Network Service Provider under paragraph
(i) must be recorded in the performance standards.

The assessmentof-impact of the schedule 5.2 plant production-units on power
system stability and damping of power system oscillations must be assessed

shall-be in accordance with the guidelines for power system stability
established under clause 4.3.4(h).

A settling time requirement for active power under this clause S5.2.5.13 is

taken to be met if, for a voltage step in any mode or for a voltage setpoint
step:

(1) the active power maximum induced change is less than 3 MW:; or

(2) the magnitude of error is less than the value calculated under paragraph
(a) of the definition of settling time or £0.5 MW, whichever is greater.
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(m) The Network Service Provider must nominate, and the Schedule 5.2

(n)

Participant must record in the relevant releasable user guide, the minimum,
maximum and typical apparent system impedances for tuning of controls and
assessment of compliance for the purposes of this clause $5.2.5.13, where:

(1) typical system impedance represents a value that the Network Service
Provider considers representative of a typical network configuration
and typical levels of schedule 5.2 plant in service;

(2)  maximum system impedance must be consistent with the apparent
system impedance at voltage close to nominal for a typical dispatch
pattern and network configuration that corresponds to the minimum
three phase fault level calculated for electrically close system strength
nodes; and

(3)  minimum system impedance must be consistent with the apparent
system impedance at nominal voltage for the schedule 5.2 plant for the
highest expected dispatch or operation of production systems,
synchronous condensers and other dynamic voltage control equipment
electrically close to the connection point,

where apparent system impedance means the equivalent system impedance
for a Thevenin equivalent source that gives the same change in voltage for a
change in reactive power, and change in voltage for a change in active power
as that occurring for the relevant power system conditions.

Limits on the rate of change of setpoint (rate limits) may be applied to a

schedule 5.2 plant for normal operating conditions. The performance
standards must record whether rate limiters are enabled under normal

operation.

(0) Where the Schedule 5.2 Participant has elected in accordance with clause

5.3.4B(bl) to pay the system strength charge in relation to the schedule 5.2
plant, assessments under this clause S5.2.5.13 must take into account the
performance required to be provided by the System Strength Service Provider
at the relevant system strength node in accordance with clause S5.1.14.

$5.2.5.14 Active power control

(a0) This clause S5.2.5.14 does not apply to synchronous condensers.

(@)

The automatic access standard is a schedule 5.2 plant generating-system-or
megm;ed—reseu#eesystenormust have an active power control system capable

(1) for any scheduled qeneratmq units or scheduled bidirectional units: a

(i)  maintaining and changing is-the active power level in accordance
with #s-dispatch instructions;

(i) ramping its-the active power level linearly from one level of
dispatch to another; and

(iii) receiving and automatically responding to signals delivered from
the AGC, as updated at a rate of once every 4 seconds (or such
other period specified by AEMO as required);
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(2) subject to energy source availability, for any non-scheduled generating

unlts or non-scheduled bldlrectlonal units: a—nen-sehedu«led-gene.tauﬂg

(i) automatically reducing or increasing its-the active power level
within 5 minutes, at a constant rate, to or below the level specified
in an instruction electronically issued by a control centre, subject
to subparagraph (iii);

(ii) automatically limiting its-the active power level; to below the
level specified in subparagraph (i); and

(iif) not changing its-the active power level within 5 minutes by more
than the raise and lower amounts specified in an instruction
electronically issued by a control centre; and

(3) subject to energy source availability, for any a—semi-scheduled

generating units-er-a-semi-scheduled-generating-system:

(i) automatically reducing or increasing #s-the active power level
within 5 minutes at a constant rate, to or below the level specified
in an instruction electronically issued by a control centre;

(ii) automatically limiting its-the active power level, to or below the
level specified in subparagraph (i);

(iif) not changing its-the active power level within 5 minutes by more
than the raise and lower amounts specified in an instruction
electronically issued by a control centre;

(iv) ramping is-the active power level linearly from one level of
dispatch to another; and

(v) receiving and automatically responding to signals delivered from
the AGC, as updated at a rate of once every 4 seconds (or such
other period specified by AEMO as required).

Minimum access standard

(b)  The minimum access standard is a schedule 5.2 plant generating-system-or
mteg%atedrreseu%eesysteﬂ%must have an active power control system capable

(1) for any scheduled generating units or bidirectional units: a-sehedHed

(i)  maintaining and changing its-the active power level in accordance
with its dispatch instructions; and

(if)  receiving and automatically responding to signals delivered from
the AGC, as updated at a rate of once every four seconds (or such
other period specified by AEMO as required);

(2) for any non-scheduled generating units or non-scheduled bidirectional
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(i)  reducing #ts-the active power level, within 5 minutes, to or below
the level required to manage network flows that is specified in a
verbal instruction issued by the control centre;

(if)  limiting #ts-the active power level, to or below the level specified
in subparagraph (i); and

(iif) subject to energy source availability, ensuring that the change of
active power level in a 5 minute period does not exceed a value
agreed with AEMO and the Network Service Provider; and

(3) subject to energy source availability, for any a—semi-scheduled

generating units-er-a-semi-scheduled-generating-system:

(i)  maintaining and changing its-the active power level in accordance
with its dispatch instructions;

(if) not changing #s-the active power level within five minutes by
more than the rise and lower amounts specified in an instruction
electronically issued by a control centre; and

(iii) receiving and automatically responding to signals delivered from
the AGC, as updated at a rate of once every 4 seconds (or such
other period specified by AEMO as required).

Negotiated access standard

(©

(d)

©

A negotiated access standard may provide that if the number or frequency of
verbal instructions becomes difficult for a control centre to manage, AEMO
may require the Schedule 5.2 Participant-Generator-ortntegrated-Resource
Provider to upgrade its facilities to receive electronic instructions and fully
implement them within 5 minutes.

A T—henegotlated access standard mustdeeume#ﬁeAEM@ssaHs#aeﬂe&any

A may
|nclude a requwement for the chedule 5 2 plan generatmg%ystem%r
integrated-reseuree-system-to be operated in a manner that prevents its output

changing within 5 minutes by more than an amount specified by a control
centre.

[Deleted]

General requirements

(®

(@)

Each control system used to satisfy the requirements of paragraphs (a) and (b)
must be adequately damped.

The performance standards must document to AEMO's satisfaction any

operational arrangements necessary to manage network flows.

$5.2.5.15 Short circuit ratio

(@)

This clause S5.2.5.15 applies only to asynchronous production units, and to
a production system only to the extent of its asynchronous production units

(if any).>
i . . .

comprised-selely-of asynchronous-production-units;
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Minimum access standard

(b)

The minimum access standard is a production system generating-system-or

must have plant
capability sufficient for its asynchronous production units to operate stably
and remain connected at a short circuit ratio of 3.0, assessed in accordance
with the methodology prescribed in the system strength impact assessment
guidelines.

General requirements

©

(d)

(©

®

The performance standards in-the-connection-agreement must record:
(1) the agreed value of the short circuit ratio which must be the minimum

of 3.0 and the value at which the production generating-system-or

integrated-resource-system has plant capability sufficient to operate
stably and remain connected;

(2) the rated-active-power-active power capability used to calculate the
value of the short circuit ratio; and

(3) any arrangements agreed under paragraph (e).

The plant capability referred to in paragraph (c)(1) may be demonstrated with
any appropriate control system and/or protection system settings. The settings
used may be different to the setting required for compliance with other
performance standards established under this clause S5.2.5.

If the production generating—system—er—integrated—resouree—system is not
otherwise capable of meeting the minimum access standard, the Schedule 5.2
Participant-Generator—or-Integrated-Resource-Provider may, if agreed by
AEMO, the Network Service Provider and the System Strength Service
Provider, achieve compliance by demonstrating it has:

(1) - inaccordance with paragraph (f), legally binding commitments to make
additional investment in its plant or for the supply to it of services to
remedy, at its cost, the shortfall in capability, either on connection or in
agreed circumstances (such as the occurrence of an event that results in
a change to the three phase fault level at the connection point); together
with

(2) operational arrangements agreed with the Network Service Provider
that apply when the investment or services referred to in subparagraph
(1) have not yet been made or are not available.

For paragraph (e)(1), the Schedule 5.2 Participant-Generator-or-tntegrated
Resource-Provider-|

may”
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()]

@

$5.2.5.16 [Deleted

reach agreement with the Network Service Provider for the Schedule
5.2 Participant—Generator—or—lntegrated—Resource—Provider to
undertake investment in its plant to achieve plant capability sufficient
to operate stably and remain connected at a short circuit ratio of 3.0; or

procure from the Network Service Provider, the System Strength
Service Provider or another Registered Participant, services to enable
the generating system or integrated resource system to operate stably
and remain connected at a short circuit ratio of 3.0 but calculated using
a three phase fault level at the connection point that excludes any
contribution from the facilities providing the service.

{[Voltage phase-angle shift

S5.2.6 Monitoring and control requirements

S$5.2.6.1 Remote Monitoring
(a0) This clause S5.2.6.1 applies to synchronous condensers with the following

modifications:

@
@

active power quantities are to be monitored at the connection point only;
and

other active power-related quantities, AGC and turbine-related
quantities are not required.

Commented [A59]: Drafting note - suggested deletion on
the basis of addition to S5.2.5.8(c1)
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Automatic access standard

@)

(b)

The automatic access standard is a schedule 5.2 plant :

must have remote monitoring equipment and remote control equipment to
transmit to, and receive from, AEMO's control centres in real time in
accordance with rule 4.11 the quantities that AEMO reasonably requires to
discharge its market and power system security functions set out in Chapters
3and 4.

The remote monitoring quantities referred to under paragraph (a) that AEMO
may request include:

Q) |n respect of aII relevant schedule 5.2 plant—a—generaﬂng—system—er

(i) the status of all switching devices that carry the-generation or
load;

(if) tap-changing transformer tap position(s) and veltages-voltages;

(iii) active power and reactive power aggregated for groups of
identical production units or synchronous condensers;

(iv) either the number of identical production units or synchronous
condensers operating or the operating status of each non-identical
production unit or synchronous condenser;

(v) active power and reactive power for the schedule 5.2 plant
generating-system-or-integrated-resource-system; and
(vi) veltage-voltage control system setpoint and mode (as applicable);

(2) inrespect of:
(i) agenerating unit with a nameplate rating of 30 MW or more; er
(if) abidirectional unit with a nameplate rating of 5SMW or more; or

(iii) a synchronous condenser with a nameplate rating of 30 MVA or
more,

current, voltage-voltage, active power and reactive power in respect of
production _unit_or synchronous condenser _generating—unit—or
bidirectional-unit-stators or power conversion systems (as applicable);
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(b1)

©)

4)

®)

(6)

U]

®)

©)

in respect of an auxiliary supply system with a capacity of 30 MW or

more associated with a schedule 5.2 plant-generating-unit—generating
system—bidirectional-unit-or-integratedresourece-system, active power

and reactive power;
in respect of reactive power equipment that is part of a schedule 5.2

plant-generating-system-or-integrated-resource-system but not part of a
particular production unit or synchronous condenser, its reactive
power;

in respect of a-semi-scheduled-generating-system,-er-a-semi-scheduled
generating units, in-an-integrated-reseurce-system: all data specified as

mandatory in the relevant energy conversion model applicable to the
corresponding that-type of semi-scheduled generating unit-syster;

in respect of a schedule 5.2 plant to the extent that it is a scheduled

resource: scheduled generating system, semi-scheduled generating
system,—scheduled—integrated—resource —system-—or——scheduled
bidirectional unit:

(i)  maximum active power limit;

(i)  minimum active power limit;
(iii) maximum active power raise ramp rate; and
(iv) maximum active power lower ramp rate;

in respect of a run-back scheme agreed with the Network Service
Provider:

(i)  run-back scheme status; and
(if)  active power, reactive power or other control limit, as applicable;

the mode of operation of each production unit, the—generating
unit-bidireetionalunit; turbine control limits, or other information
reqmred to reasonably predict the active power response of the schedule

5.2 plant generating-system-or-integrated-resource-system-to a change

|n power system frequency at the connection point; and

any other quantity that AEMO reasonably requires to discharge its
market and power system security functions as set out in Chapters 3 and
4.

The remote control quantities referred to under paragraph (a) that AEMO may
request include:

()

@

®

in respect of any schedule 5.2 plant: a-generating-system-or-integrated
resource-system:

(i) wveltage-voltage control setpoint; and

(i) wveltage-voltage control mode (where applicable);

in respect of a schedule 5.2 plant to the extent that it is a scheduled
resource

scheduledgeneratingsystem,semi-scheduledgenerating
system-or-scheduled-integrated-resource-system; the AGC signal; and
in respect of a schedule 5.2 plant that is non-scheduled, ren-scheduled
generating-system-or-non-scheduled-integrated-resource-system;-to the

extent required to manage network flows:
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(i) active power limit; and
(if)  active power ramp limit.
Minimum access standard
(c) The minimum access standard is a schedule 5.2 plant :

must have remote monitoring equipment to transmit to AEMQO's control
centres in real time in accordance with rule 4.11 the quantities that AEMO
reasonably requires to discharge its market and power system security
functions set out in Chapters 3 and 4.

(d) The quantities referred to under paragraph (c) that AEMO may request

include:
(1) the active power level of the schedule 5.2 plant-generating-system-of
- licable):

(2) if connected to a transmission system, the reactive power level of the

schedule 5.2 plant-generating-unit-or-generating system-(as-applicable);

and

(3) in respect of a-semi-scheduled-generating-system—er-a-semi-scheduled

generating units, all data specified as mandatory in the relevant energy
conversion model applicable to the corresponding that-type of semi-
scheduled-generating-system-or semi-scheduled generating unit.;

(4) [Deleted] the active power level of the bidirectional unit or integrated
resource system-(as-applicable);and

(5) [Deleted] if connected to-a transmission system, the reactive power
lovel of e . ;
apphicable)-

$5.2.6.2 Communications equipment

Automatic access standard

(@ The automatic access standard is a Schedule 5.2 Participant-Generator—or
Integrated Resource Provider must:
(1) provide and maintain two separate telephone facilities using

independent telecommunications service providers, for the purposes of
operational communications between the Schedule 5.2 Participant’s
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’s—responsible operator
under clause 4.11. S(a) and AEMO S control centre and

(2) provide electricity supplies for remote monitoring equipment and
remote control equment installed in relation to its schedule 5.2 plant
capable of keeping

such equipment available for at least 3 hours following total loss of
supply at the connection point for the relevant schedule 5.2 plant

Minimum access standard

(b)

The minimum access standard is a Schedule 5.2 Participant-Generator-or
lptogrotedRosoren Provide: must:

(1) provide and maintain a telephone facility for the purposes of
operatlonal communications between the Schedu/e 5.2 Participant’s
2 2 responsible operator

under clause 4.11.3(a) and AEMO's control centre; and

(2) provide electricity supplies for remote monitoring equipment and
remote control equment installed in relation to its schedule 5.2 plant
capable of keeping

such equipment available for at least 1 hour following total loss of
supply at the connection point for the relevant schedule 5.2 plant

Negotiated access standard

(©

(d)

(€)

(M

A negotiated access standard must include, where the Network Service
Provider or AEMO reasonably require, a back-up telephone facility be
independent of commercial telephone service providers, and the Network
Service Provider must provide and maintain the separate facility on a cost-
recovery basis only through the charge for connection.

A negotiated access standard must include that a Schedule 5.2 Participant
must provide communications
paths (with appropriate redundancy) from the remote monitoring equipment
or remote control equment installed for its schedule 5.2 plant eaeh—ef—ns
to an
interface for communication purposes in a location reasonably acceptable to
the Network Service Provider at the relevant schedule 5.2 plant-generation
faettity.
Communications systems between the interface for communication purposes
under paragraph (d) and the control centre must be the responsibility of the
Network Service Provider unless otherwise agreed by the Schedule 5.2

Participant-Generator-or-thtegrated-Resource-Provider (as the case may be)

and the Network Service Provider.

A negotiated access standard must include a requirement that the Schedule
5.2 Participant—Generator—or—tntegrated—Resource—Provider provide

accommodation and secure power supplies for communications facilities
provided by the Network Service Provider under this clause S5.2.6.2.

Page 169



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198 , PLANNING AND EXPANSION

§5.2.7

S§5.2.8

Powerstation-Generation auxiliary supplies

In cases where a production system

takes its auxiliary load via a connection point through which its generation is not

transferred to the network, the access standards for the auxiliary load connection

point must be established under clause S5.3.5 as if the Schedule 5.2 Participant
(as the case may be) were a Schedule

5.3 Participant. Market-Customer-
Fault current

Automatic access standard
(@) The automatic access standard is:

(1) the contribution of the schedule 5.2 plant generating—system—or
integrated-—resource—system—to the fault current on the connecting
network through its connection point must not exceed the contribution
level that will ensure that the total fault current can be safely interrupted
by the circuit breakers of the connecting network and safely carried by
the connecting network for the duration of the applicable breaker fail
protection system fault clearance times, as specified for the relevant
connection point by the Network Service Provider;

(2) a schedule 5.2 plant generating—system-s—or—integrated—reseurce
system-s-connected-plant-must be capable of withstanding fault current

through the connection point up to the higher of:
(i)  the level specified in clause S5.2.4(e1)(1) ; and

(if)  the highest level of current at the connection point that can be
safely interrupted by the circuit breakers of the connecting
network and safely carried by the connecting network for the
duration of the applicable breaker fail protection system fault
clearance times, as specified by the Network Service Provider;
and

(3) acircuit breaker provided to isolate a schedule 5.2 plant or any of its
productlon units and svnchronous condensers generating—unit;

from the network must be capable of breaking, without damage or
restrike, the maximum fault currents that could reasonably be expected
to flow through the circuit breaker for any fault in the network or in the

relevant plant, generating-unit-generating-system;-bidirectional-unitor
integrated-resource-systems-as specified in the connection agreement.

Minimum access standard

(b)  The minimum access standard is:

(1) the schedule 5.2 plant generating-system-or-integrated-resource-system
does not need to limit fault current contribution;

(2) a schedule 5.2 plant generating—system's—er—integrated—resource
system-s-connected-plant-must be capable of withstanding fault current

through the connection point up to the level specified in clause
S5.2.4(e1)(1) ; and
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(3) acircuit breaker provided to isolate a schedule 5.2 plant or any of its
production units or _synchronous _condensers generating—unit;

from the network must be capable of breaking, without damage or
restrike, the maximum fault currents that could reasonably be expected
to flow through the circuit breaker for any fault in the network or in the
relevant plant, generating-unit-generating-system;-bidirectional-unitor
integrated-resouree-system;-as specified in the connection agreement.

Negotiated access standard

©

(d)

In negotiating a negotiated access standard, the Network Service Provider
must consider alternative network configurations in the determination of the
applicable fault current level and must prefer those options that maintain an
equivalent level of service to other Network Users and which, in the opinion
of the Schedule 5.2 Participant-Generator-or-thtegrated-Resouree-Provider
{as—the—case—may—be), impose the least obligation on the Schedule 5.2
Participan Gene#ate#%#ﬁegrated%eseumeﬁrewder

(e ted [A60]: Included in 5.3.4A(b)

ﬂDeIetedj]_

Schedule 5.3 Technical connection requirements for loads |

Conditi for C ™ f Cust

S5.3.1a Application of the schedule Outline-of requirements

@

(al)

This schedule sets out details of additional requirements and conditions that
a person to whom this schedule applies (described in paragraph (al)) must
satisfy in respect of the connection and operation of plant that consumes
electricity from a network, including a distribution network or a source of
load in an integrated resource system, but excluding schedule 5.2 plant and
schedule 5.3a plant (“schedule 5.3 plant™).

This schedule applies to a person (“Schedule 5.3 Participant™) in respect of

schedule 5.3 plant iif that person is one of the following:

(1) the Connection Applicant in respect of a schedule 5.3 plant, who:
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(i) s or intends to be the Registered Participant for that plant;
(ii)  has appointed or intends toappoint an intermediary for that plant: Cc ted [A63]: Note (D)NSPs can register as }
or intermediaries
(i) wishes to establish a connection to a transmission network; or
(2) the Connection Applicant in respect of a schedule 5.3 plant other than
a person referred to in paragraph (1), but only [to the extent that the Commented [A64]: Drafting note - as for schedule 5.2, the
Network Service Provider considers that the connection or operation of Qm‘;f d‘;’iﬁr&‘g‘s’: 2:;‘22'@ to apply only some of the
the schedule 5.3 plant would otherwise adversely affect the lquality or
security of network service to other Network Users. [r- ted [A65]: Drafting note - to align with 5.2.3(b)(3) ]
(b) For the purposes of this schedule 5.3 the term Network Service Provider
means must-be-interpreted-to-mean-the Network Service Provider with whom
the Connection Applicant has sought, or is seeking, a connection—in
(c) For the purposes of this schedule:
(1) the definition of an AEMO advisory matter is modified by excluding
access standards relating to a schedule 5.3 plant that has a nameplate
rating less than 30 MW; and
(2) for a requirement that is not an AEMO advisory matter (as modified
under sub-paragraph (1)) in respect of a particular schedule 5.3 plant,
references in this schedule or in clause 5.3.4A to a role or function of
AEMO (including agreement, approval or the provision of advice or
information to or by AEMO) are to be disregarded.
@@ : .- i . I
Network Service Prowder must mclude as terms and condltlons of the
connection agreement with a Schedule 5.3 Participant, as applicable to its
schedule 5.3 plant:
(1) therelevant provisions each-previsien-of this schedule thatis-expressed
as an-obligations on a Schedule 5.3 Participant-Netwerk-User; and
(2) each—the relevant agreed performance standards with which the
Schedule 5.3 Participant must comply. and-an-obligation-te—comply
with-it
(9) C ted [A66]: Drafting note - deletion suggested given

[Deleted] Fhe-purpose-of this-schedule-is-to:
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(f)  This schedule does not apply to a Network Service Provider or a Network
User in relation to a connection to a regulated SAPS.

$5.3.1 Information

Before a Schedule 5.3 Participant Network—UJser—connects any new or
additional equipment to a network, the Schedule 5.3 Participant Netwerk
User-must submit the following kinds of information to the Network Service

@)

(al)

Provider:

(1) asingle line diagram with the protection details;

(2) metering system design details for any metering equipment being
provided by the Schedule 5.3 Participant Network-User;

(3) ageneral arrangement locating all the equipment on the site;

(4) a general arrangement for each new or altered substation showing all
exits and the position of all electrical equipment;

(5) type test certificates for all new switchgear and transformers, including
measurement transformers to be used for metering purposes in
accordance with Chapter 7 of the Rules;

(6) earthing details;

(7) the proposed methods of earthing cables and other equipment to comply
with the regulations of the relevant participating jurisdiction;

(8) plant and earth grid test certificates from approved test authorities;

(9) asecondary injection and trip test certificate on all circuit breakers;

(10) certification that all new equipment has been inspected before being
connected to the supply; and

(11) operational arrangements.

Before a Schedule 5.3 Participant Netwerk—User—connects any new or
additional equipment to a network or if earlier, in accordance with the
requirements of this Chapter, the Schedule 5.3 Participant Network-User-must
submit:

@
@

to AEMO and the relevant Network Service Provider(s), information
about the protection systems of the equipment;

to AEMO and the relevant Network Service Provider(s), information
about the control systems of the equipment including:

(i) a set of functional block diagrams, including all functions
between feedback signals and output;

(if) the parameters of each functional block, including all settings,
gains, time constants, delays, deadbands and limits;

(iii) the characteristics of non-linear elements;

(iv) encrypted models in a form suitable for the software simulation
products nominated by AEMO in the Power System Model
Guidelines;
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(a2)

(a3)

(a4)

(b)

(3) to AEMO and the relevant Network Service Provider(s), any other
information specified in the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet;

(4) to AEMO, model source code (in the circumstances required by the
Power System Model Guidelines) associated with the model in
subparagraph (2)(iv) in an unencrypted form suitable for at least one of
the software simulation products nominated by AEMO in the Power
System Model Guidelines and in a form that would allow conversion for
use with other software simulation products nominated by AEMO in the
Power System Model Guidelines.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The information provided under paragraph (al) must contain sufficient detail
for AEMO and the relevant Network Service Provider(s) to perform power
system simulation studies in accordance with the requirements and
circumstances specified in the Power System Model Guidelines.

Notwithstanding paragraph (al), AEMO may exempt a Schedule 5.3
Participant Netwerk-User—or class of Schedule 5.3 Participants Network
Users—from the requirement to provide some or all of the information
specified in paragraph (al), and must do so in accordance with the
circumstances set out in the Power System Model Guidelines.

All information provided to AEMO and the relevant Network Service
Provider(s) under paragraph (al) or pursuant to paragraph (a3) must be
treated as confidential information by those recipients.

For the purposes of clause 5.3.2(f)-of-the-Rules, the technical information that
a Network Service Provider must, if requested, provide to a Connection
Applicant in respect of the proposed connection includes:

(1) the highest expected single phase and three phase fault levels at the
connection point without the proposed connection;

(2) the clearing times of the existing protection systems that would clear a
fault at the location at which the new connection would be connected
into the existing transmission system or distribution system;

(3) the expected limits of veltage-voltage fluctuation, harmonic veltage
voltage distortion and voltage-voltage unbalance at the connection point
without the proposed connection;

(4) technical information relevant to the connection point without the
proposed connection including equivalent source impedance
information, sufficient to estimate fault levels, voltage—voltage

fluctuations, harmonic veltage-voltage distortion and veltage-voltage
unbalance; and

(5) any other information or data not being confidential information
relating to the performance of the Network Service Provider's facilities
that is reasonably necessary for the Connection Applicant to prepare an
application to connect;
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except where the Schedule 5.3 Participant Cennection-Applicant-agrees the
Network Service Provider may provide alternative or less detailed technical
information in satisfaction of this clause $5:3:-1:(b)-S5.3.1(h).

S§5.3.2 Design standards

§5.3.3

A Schedule 5.3 Participant Network-User-must ensure that:

@)

(b)

(©

the electrical plant within the schedule 5.2 plant in-its-facility complies with
the relevant Australian Standards as applicable at the time of first installation
of that electrical-plant in-the facility;

circuit breakers provided to isolate the schedule 5.3 plant Network-Lisers
facilities—from the Network Service Provider's facilities are capable of
breaking, without damage or restrike, fault currents nominated by the
Network Service Provider in the relevant connection agreement; and

new equipment including circuit breakers provided to isolate the schedule 5.3
plant Network-User-s-facilities-from the Network Service Provider's facilities
is capable of withstanding, without damage, power frequency veltages
voltages and impulse levels nominated by the Network Service Provider to
apply at the connection point in accordance with the relevant provisions of
the system standards and recorded in the performance standards. relevant

connection-agreement:

Protection systems and settings
A Schedule 5.3 Participant Network-User-must ensure that all connections to the

network are protected by protection devices which effectively and safely disconnect
any faulty circuit automatically within a time period specified by the Network
Service Provider in accordance with the following provisions:

@)

(b)

The automatic access standard is:

(1) Primary protection systems must be provided to disconnect any faulted
element from the power system within the applicable fault clearance
time determined under clause S5.1.9(a)(1), but subject to
clauses S5.1.9(k) and S5.1.9(1).

(2) Each primary protection system must have sufficient redundancy to
ensure that a faulted element within its protection zone is disconnected
from the power system within the applicable fault clearance time with
any single protection element (including any communications facility
upon which that protection system depends) out of service.

(3) Breaker fail protection systems must be provided to clear faults that are
not cleared by the circuit breakers controlled by the primary protection
system, within the applicable fault clearance time determined under
clause S5.1.9(a)(1).

The minimum access standard is:

(1) Primary protection systems must be provided to disconnect from the
power system any faulted element within their respective protection
zones within the applicable fault clearance time determined under
clause S5.1.9(a)(2), but subject to clauses S5.1.9(k) and S5.1.9(l).

(2) If a fault clearance time determined under clause S5.1.9(a)(2) for a
protection zone is less than 10 seconds, a breaker fail protection system
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S$5.3.4

must be provided to clear from the power system any fault within that
protection zone that is not cleared by the circuit breakers controlled by
the primary protection system, within the applicable fault clearance
time determined under clause S5.1.9(a)(3).

() The Network Service Provider and the Schedule 5.3 Participant Netwerk
User-must cooperate in the design and implementation of protection systems
to comply with this clause, including cooperation with regard to:

(1) the use of current transformer and veltage—voltage transformer
secondary circuits (or equivalent) of one party by the protection system
of the other;

(2) tripping of one party's circuit breakers by a protection system of the
other party; and

(3) co-ordination of protection system settings to ensure inter-operation.

Before the schedule 5.3 plant Network-User-installation-is connected to the Network
Service Provider's transmission system or distribution system its the- Network User's
protection system must be tested and the Schedule 5.3 Participant Netweork-User
must submit the appropriate test certificate to the Network Service Provider.

The application of settings of the protection scheme must be undertaken in
accordance with clause S5.3.4.

Settings of protection and control systems

A Schedule 5.3 Participant Netwerk-User-must only apply settings to a control
system or a protection system that are necessary to comply with performance
requirements of this schedule 5.3 if the settings have been approved in writing by
the Network Service Provider and, if the requirement is one that would involve
AEMO under clause 5.3.4A(c) of the Rules, also by AEMO. A Schedule 5.3
Participant Network-User-must not allow its plant to take supply of electricity from
the power system without such prior approval.

If a Schedule 5.3 Participant Network-User-seeks approval from the Network
Service Provider to apply or change a setting, approval must not be withheld unless
the Network Service Provider or, if the requirement is one that would involve
AEMO under clause 5.3.4A(c) of the Rules, AEMO, reasonably determines that the
changed setting would cause the plant to not comply with the relevant performance
standard or cause an inter-regional or intra-regional power transfer capability to
be reduced.

If the Network Service Provider or, if the requirement is one that would involve
AEMO under clause 5.3.4A(c) of the Rules, AEMO, reasonably determines that a
setting of a control system or protection system of the plant needs to change to
comply with the relevant performance standard or to maintain or restore an inter-
regional or intra-regional power transfer capability, the Network Service Provider
or AEMO (as applicable) must consult with the Schedule 5.3 Participant Network
User, and the Network Service Provider may request in writing that a setting be
applied in accordance with the determination.

The Network Service Provider may also request a test to verify the performance of
the relevant plant with the new setting.

A Schedule 5.3 Participant Netwerk-Jser-who receives such a request must arrange
for the notified setting to be applied as requested and for a test to be conducted as
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§5.3.5

requested. After the test, the Schedule 5.3 Participant Netwerk-UJser-must, on
request, provide both AEMO and the Network Service Provider with a report of a
requested test, including evidence of its success or failure. Such a report of a test is
confidential information.

A Schedule 5.3 Participant Netwerk-User-must not change a setting requested by
the Network Service Provider without its prior written agreement. If the Network
Service Provider requires a Schedule 5.3 Participant Network-User-to change a
setting within 18 months of a previous request, the Network Service Provider must
pay the Schedule 5.3 Participant Network-User-its reasonable costs of changing the
setting and conducting the tests as requested.

Power factor requirements

Automatic access standard: For loads equal to or greater than 30 percent of the
maximum demand at the connection point the power factors for schedule 5.3 plant
Netwerk-Users-and for distribution networks connected to another transmission
network or distribution network are shown in Table S5.3.1:

Table S5.3.1
Permissible Range
Supply Voltage (nominal) Power Factor Range
> 400 kV 0.98 lagging to unity
250 kV - 400 kV 0.96 lagging to unity
50 kV - 250 kV 0.95 lagging to unity
1kV <50 kv 0.90 lagging to 0.90 leading

For load less than 30 percent of the maximum demand at the connection point a
Network Service Provider may accept a power factor outside the range stipulated
in Table S5.3.1 provided this does not cause the system standards to be violated.

Minimum access standard: A Network Service Provider may permit a lower lagging
or leading power factor where the Network Service Provider is advised by AEMO
that this will not detrimentally affect power system security or reduce intra-regional
or inter-regional power transfer capability.

General:

If the power factor falls outside the relevant performance standard over any critical
loading period nominated by the Network Service Provider, the Schedule 5.3
Participant Network-User-must, where required by the Network Service Provider
in order to maintain satisfactory veltage-voltage levels at the connection point or to
restore intra-regional or inter-regional power transfer capability, take action to
ensure that the power factor falls within range as soon as reasonably practicable.
This may be achieved by installing additional reactive plant or reaching a
commercial agreement with the Network Service Provider to install, operate and
maintain equivalent reactive plant as part of the connection assets or by alternative
commercial arrangements with another party.
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$5.3.6

§5.3.7

A Schedule 5.3 Participant Registered-Participantwho installs shunt capacitors to
comply with power factor requirements must comply with the Network Service
Provider's reasonable requirements to ensure that the design does not severely
attenuate audio frequency signals used for load control or operations, or adversely
impact on harmonic veltage-voltage levels at the connection point.

Balancing of load currents

A Network Service Provider may require a schedule 5.3 plant’s eonnected
Registered-Participant's load to be balanced across all phases in order to maintain
the negative sequence veltage-voltage at each connection point at less than or equal
to the limits set out in Table S5.1a.1 of the system standards for the applicable
nominal supply veltage-voltage level.

Automatic access standard: A Schedule 5.3 Participant Netwerk-User-must ensure
that:

(@) for connections at 30 kV or higher veltage-voltage, the current in any phase
is not greater than 102 percent or less than 98 percent of the average of the
currents in the three phases; and

(b) for connections at voltages-voltages less than 30 kV, that the current in any
phase is not greater than 105 percent or less than 95 percent of the average of
the currents in the three phases.

Minimum access standard: Where agreed with the relevant Network Service
Provider and subject to any specific conditions imposed, a schedule 5.3 plant
Network—User—may cause current unbalance greater than that specified in the
automatic access standard provided the schedule 5.3 plant Netwerk-User does not
cause the limits specified in clause S5.1a.7 to be exceeded at any point in the
network.

General:

The limit to load current unbalance must be included in the connection agreement
and is subject to verification of compliance by the Network Service Provider.

Where these requirements cannot be met the Schedule 5.3 Participant Registered
Participant-may enter into a commercial arrangement with the Network Service
Provider for the installation of equipment to correct the phase unbalance. Such
equipment must be considered as part of the connection assets for the schedule 5.3

plant Registered-Participant.

The limit to load current unbalance must be included in the performance standards
connection-agreement-and is subject to verification of compliance by the Network
Service Provider.

Voltage fluctuations

(@) Automatic access standard: The veltage—voltage fluctuations caused by
variations in loading level at the connection point, including those arising
from energisation, de-energisation or other operation of plant, must not
exceed the limits determined under clause S5.1.5(a).

(b) Minimum access standard: The veltage—voltage fluctuations caused by
variations in loading level at the connection point, including those arising
from energisation, de-energisation or other operation of plant, must not
exceed the limits determined under clause S5.1.5(b).
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§5.3.8

§5.3.9

The vel{ag& oltage fluctuation emission limits and any specified conditions must
be included in the performance standards-eennection-agreement, and are subject to
verification of compliance by the Network Service Provider.

Harmonics and voltage notching

(@) Automatic access standard: The harmonic veltage-voltage distortion caused
by non-linearity, commutation of power electronic equipment, harmonic
resonance and other effects within the plant, must not exceed the limits
determined under clause S5.1.6(a).

(b) Minimum access standard: The harmonic veltage-voltage distortion caused
by non-linearity, commutation of power electronic equipment, harmonic
resonance and other effects within the plant, must not exceed the limits
determined under clause S5.1.6(b).

The harmonic vehag& oltage distortion emission limits and any special conditions
must be included in the performance standards-cennection—agreement, and is
subject to verification of compliance by the Network Service Provider.

Design requirements for Network Users' substations

A Schedule 5.3 Participant Netwerk—dser—must comply with the following
requirements applicable to the design, station layout and choice of equipment for a
substation:

(@ safety provisions must comply with requirements applicable to the
participating jurisdiction notified by the Network Service Provider;

(b) where required by the Network Service Provider, appropriate interfaces and
accommodation must be incorporated for communication facilities, remote
monitoring and control and protection of plant which is to be installed in the
substation;

(c) asubstation must be capable of continuous uninterrupted operation with the
levels of veltage—voltage, harmonics, unbalance and velage—voltage
fluctuation specified in the system standards as modified in accordance with
the relevant provisions of schedule 5.1;

(d) earthing of primary plant in the substation must be in accordance with the
Electricity Supply Association of Australia Safe Earthing Guide and must
reduce step and touch potentials to safe levels;

(e) synchronisation facilities or reclose blocking must be provided if a generating
unit is connected through the substation;

(F)  secure electricity supplies of adequate capacity must be provided for plant
performing communication, monitoring, control and protection functions;

(9) plant must be tested to ensure that the substation complies with the approved
design and specifications as included in a connection agreement;

(h) the protection equipment required would normally include protection
schemes for individual items of plant, back-up arrangements, auxiliary DC
supplies and instrumentation transformers; and

(i) insulation levels of plant in the substation must co-ordinate with the
insulation levels of the network to which the substation is connected as
nominated in the connection agreement.
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S$5.3.10 Load shedding facilities

$5.3.11

Schedule 5.3 Participants Netwerk-Users-who-are-Market Customers—and who have
expected peak demands in excess of 10MW must provide automatic interruptible
load in accordance with clause 4.3.5 of the Rules|

Cc ted [A67]: Drafting note - a corresponding change

Load shedding procedures may be applied by AEMO, or EFCS settings schedules

may be determined, in accordance with the provisions of clause 4.3.2 of the Rules

for the shedding of all loads including sensitive loads.

Short circuit ratio (customers)

(@ This clause S5.3.11 applies to schedule 5.3 plant that a-Netwerk-User-where
the-plant-te-be-connected-includes any inverter based resource.

Minimum access standard

(b) The minimum access standard is electrical plant must have plant capability
sufficient to operate stably and remain connected at a short circuit ratio of
3.0, assessed in accordance with the methodology prescribed in the system
strength impact assessment guidelines.

General requirements

(c) The performance standards in the connection agreement must record:

(1) the agreed value of the short circuit ratio which must be the minimum
of 3.0 and the value at which the plant has plant capability sufficient to
operate stably and remain connected; and

(2) the maximum demand used to calculate the agreed value.

(d) For paragraphs (b) and (c), the plant capability may be demonstrated with any
appropriate control system and/or protection system settings. The settings
used may be different to the setting required for compliance with other
performance standards established under this schedule.

Schedule 5.3a Conditionsfor connection-of Market Network

will be required to clause 4.3.5

Services Technical requirements for high voltage
direct current networks

S5.3a.1a Introductiontothe schedule-Application of the schedule

Commented [A68]: Drafting note - ehen developed for a
formal rule proposal, consideration will be given to
harmonising the format of this schedule with S5.2 (sub-
headings with AAS/MAS etc).
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(a)

This schedule sets out details of additional requirements and conditions that

(b)

a person to whom this schedule applies (described in paragraph (b)) must
satisfy in respect of the connection and operation of a high voltage, direct
current transmission system interfacing with one or more alternating current
networks (or parts of an alternating current network) (“schedule 5.3a plant™).

This schedule applies to a person (“Schedule 5.3a Participant™) in respect of

schedule 5.3a plant if that person is:

(1) the person who is, or intends to be, registered as a Market Network
Service Provider in respect of that plant; or

(2) any other Network Service Provider, or a person exempted under clause

2.5.1(d) from the requirement to register as a Network Service Provider,
in respect of a schedule 5.3a plant that:

(i) is, or will be, connected to the alternating current network of
another Network Service Provider; or

(ii) s, or will be, interfaced only with alternating current sections of
the person’s own network.
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(c)  This schedule applies to a Schedule 5.3a Participant described in paragraph
(b)(2)(ii) with the following modifications:

(1)  where this schedule contemplates that a matter is to be agreed with or
approved by the Network Service Provider, the Schedule 5.3a
Participant must determine that matter in a manner consistent with
achieving all relevant system standards and performance requirements
under schedule 5.1 and subject to any requirement for AEMO’s
agreement or approval;

(2) the Schedule 5.3a Participant must consult with AEMO on AEMO
advisory matters and determine those matters consistently with
AEMO'’s advice;

(3) requirements to co-operate with, or provide information to, the Network
Service Provider do not apply; and

(4) references to the connection point of the schedule 5.3a plant are taken
to refer to the interfaces between the schedule 5.3a plant and the
alternating current network elements, as designated by the Schedule
5.3a Participant and recorded in the performance standards;

(d) In this schedule:

(1)  except in paragraph (b), the term Network Service Provider refers to the
Network Service Provider to whose alternating current network the
schedule 5.3a plant is or will be connected, and not to a Network Service
Provider in its capacity as a Schedule 5.3a Participant; and

(2) references to a connection point are to each of the connection points
agreed with the Network Service Provider and AEMO for the purposes
of applying the requirements in this schedule 5.3a.

(e)  This schedule also sets out the requirements and conditions which, subject to
clause 5.2.3 or 5.2.3A of the Rules (as applicable), are obligations on
Schedule 5.3a Participants:

(1) to co-operate with the relevant Network Service Provider on technical
matters relating to schedule 5.3a plant;

(2) to provide information to the Network Service Provider or AEMO; and

(3) to observe and apply the relevant provisions of the system standards
contained in schedule 5.1a in relation to the planning, design and
operation of schedule 5.3a plant.

(f)  The Network Service Provider must record all access standards determined

for a schedule 5.3a plant under this schedule as the plant’s performance
standards in (as applicable):

(1) aconnection agreement for the relevant schedule 5.3a plant; or

(2) where the Schedule 5.3a Participant is a person described in paragraph
(b)(2)(ii), a standalone document.

S§5.3a.1 Provision of Information

@)

Before a Schedule 5.3a Participant Market—Network—Service—Provider
connects any new or additional equipment to a network, the Schedule 5.3a
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Participant Market-Network-Service—Provider—must submit the following
kinds-ef-information to the Network Service Provider:

(1) asingle line diagram with the protection details;

(2) metering system design details for any metering equipment being
provided by the Schedule 5.3a Participant-Market-Network-Service
Provider;

(3) ageneral arrangement locating all relevant equipment on the site;

(4) a general arrangement for each new or altered substation showing all
exits and the position of all electrical equipment;

(5) type test certificates for all new switchgear and transformers, including
measurement transformers to be used for metering purposes in
accordance with Chapter 7 of the Rules;

(6) earthing details;

(7) the proposed methods of earthing cables and other equipment to comply
with the regulations of the relevant participating jurisdiction;

(8) plantand earth grid test certificates from approved test authorities;

(9) asecondary injection and trip test certificate on all circuit breakers;

(10) certification that all new equipment has been inspected before being
connected to the supply; and

(11) operational arrangements.

(@l) Before a Schedule 5.3a Participant—Market—Network—Service—Provider

connects any new or additional equipment to a network, the Schedule 5.3a
Participant-Market-Network-Service-Provider must submit:

@
@

©)

)

to AEMO and the relevant Network Service Provider(s), information
about the protection systems of the equipment;

to AEMO and the relevant Network Service Provider(s), information
about the control systems of the equipment including:

(i) a set of functional block diagrams, including all functions
between feedback signals and output;

(ii) the parameters of each functional block, including all settings,
gains, time constraints, delays, deadbands and limits;

(iii) the characteristics of non-linear elements;

(iv) encrypted models in a form suitable for the software simulation
products nominated by AEMO in the Power System Model
Guidelines;

to AEMO and the relevant Network Service Provider(s), any other
information specified in the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet;

to AEMO, model source code (in the circumstances required by the
Power System Model Guidelines) associated with the model in
subparagraph (2)(iv) in an unencrypted form suitable for at least one of
the software simulation products nominated by AEMO in the Power
System Model Guidelines and in a form that would allow conversion for
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(a2)

(a3)

(b)

use with other software simulation products nominated by AEMO in the
Power System Model Guidelines.

Note

This paragraph is classified as a tier 2 civil penalty provision under the National Electricity
(South Australia) Regulations. (See clause 6(1) and Schedule 1 of the National Electricity
(South Australia) Regulations.)

The information provided under paragraph (al) must contain sufficient detail
for AEMO and the relevant Network Service Provider(s) to perform power
system simulation studies in accordance with the requirements and
circumstances specified in the Power System Model Guidelines.

C d [A69]: Drafting note - new paragraph (c)

[Deleted]AH-i atio vided , d

For the purposes of clause 5.3.2(f) of the Rules, the technical information that
a Network Service Provider must, if requested, provide to a Connection
Applicant in respect of the proposed connection of a schedule 5.3a plant

odebpebeeresendes foeilibeincludes:

(1) the highest and lowest expected single phase fault level and three phase
fault level at the connection point and the X/R ratio, with the schedule
5.3a plant not connected;

(2) the mid-point voltage for the purposes of clause S5.3a.8;

(3) the highest, lowest and typical apparent system impedance levels at the
connection point with the schedule 5.3a plant not connected, as
required for the purposes of clause S5.3a.15;

(4) any other matters that AEMO or the Network Service Provider may
specify, nominate or require for the purposes of any access standard in
this schedule 5.33;

(5) the clearing times of the existing protection systems that would clear a
fault at the location at which the new connection would be connected
into the existing transmission system or distribution system;

(6) the expected limits of voltage fluctuation, harmonic voltage distortion
and voltage unbalance at the connection point with the schedule 5.3a
plant not connected;

(7) technical information relevant to the connection point with the schedule
5.3a plant not synchronised including equivalent source impedance
information, sufficient to estimate fault levels, voltage fluctuations,
harmonic voltage distortion (for harmonics relevant to the generating
system) and voltage unbalance;

(8) other information relating to the performance of the national grid that
is reasonably necessary for the Connection Applicant to prepare an
application to connect, including:

(i) a model of the power system, including relevant considered
projects and the range of expected operating conditions, sufficient
to carry out load flow and dynamic simulations; and

(i) information on inter-regional and intra-regional power transfer
capabilities and relevant plant ratings; and

covers entire clause
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(9) the Network Service Provider's expected three phase fault level at the
connection point for the schedule 5.3a plant following the connection
of the schedule 5.3a plant.

(c) All information provided under this clause S5.3a.1 must be treated as
confidential information.

Application of settings

A Schedule 5.3a Participant-Market-Network-Service-Provider must only apply
settings to a control system or a protection system that are necessary to comply with
performance requirements of this schedule 5.3a if the settings have been approved
in writing by the Network Service Provider and, if the requirement is one that would
involve AEMO under clause 5.3.4A(c) of the Rules, also by AEMO. A Schedule
5.3a Participant-Market- Network-Service-Provider must not allow its schedule 5.3a
plant market-network-service-facilities to supply electricity to, or take electricity
from, the power system without such prior approval.

If a Schedule 5.3a Participant-Market-Network-Service-Provider seeks approval
from the Network Service Provider to apply or change a setting, approval must not
be withheld unless the Network Service Provider or, if the requirement is one that
would involve AEMO under clause 5.3.4A(c) of the Rules, AEMO, reasonably
determines that the changed setting would cause the schedule 5.3a plant market
network-service-faciities to not comply with the relevant performance standard or
cause an inter-regional or intra-regional power transfer capability to be reduced.

If the Network Service Provider or, if the requirement is one that would involve
AEMO under clause 5.3.4A(c) of the Rules, AEMO, reasonably determines that a
setting of a schedule 5.3a plant’s market-network-service-facititys-control system
or protection system needs to change to comply with the relevant performance
standard or to maintain or restore an inter-regional or intra-regional power transfer
capability, the Network Service Provider or AEMO (as applicable) must consult
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S§5.3a.4

with the Schedule 5.3a Participant-Market-Network-Service-Provider, and may
request in writing that a setting be applied in accordance with the determination.

The Network Service Provider may also request a test to verify the performance of
the relevant plant with the new setting. The Network Service Provider must provide
AEMO with a copy of its request to a Schedule 5.3a Participant-Market-Network
Service-Provider to apply a setting or to conduct a test.

A Schedule 5.3a Participant-Market-Network-Service-Provider who receives such
a request must arrange for the notified setting to be applied as requested and for a
test to be conducted as requested. After the test, the Schedule 5.3a Participant
Market-Network-Service-Provider must, on request, provide both AEMO and the
Network Service Provider with a report of a requested test, including evidence of
its success or failure. Such a report of a test is confidential information.

A Schedule 5.3a Participant-Market-Network-Service-Provider must not change a
setting requested by the Network Service Provider without its prior written
agreement. If the Network Service Provider requires a Schedule 5.3a Participant
Market-Network—Service—Provider to change a setting within 18 months of a
previous request, the Network Service Provider must pay the Schedule 5.3a
Participant-Market-Network-Service-Provider its reasonable costs of changing the
setting and conducting the tests as requested.

Technical matters to be co-ordinated

A Schedule 5.3a Participant-Market-Network-ServiceProvider and the relevant
Network Service Provider must use all reasonable endeavours to agree upon the
following matters in respect of each new or altered connection of a schedule 5.3a

plant market-network-service-faciity to another network:

(@ design at the connection point;

(b) physical layout adjacent to the connection point;

(c) primary protection and backup protection (clause S5.3a.6);
(d) control characteristics (clause S5.3a.4);

() communications and alarms (clause S5.3a.4);

(f) insulation co-ordination and lightning protection;

(9) fault levels and fault clearance times;

(h)  switching and isolation facilities;

(i) interlocking arrangements; and

(i) metering installations as described in Chapter 7 of the Rules.

Monitoring and control requirements

S$5.3a.4.1 Remote Monitoring

(@) Automatic access standard:

(1) Each schedule 5.3a plant market-network-service-facHity-must have a

phasor measurement unit and other remote monitoring equipment in
respect of each connection point or pole (as applicable) with the
capability to transmit to AEMOQ's control centres in real time, all the
quantities that AEMO reasonably requires to discharge its market and
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@

power system security functions as set out in Chapters 3 and 4 of the
Rules respectively.

|De|eted|Ihe—quanHHes—may—melude—sueh—data—as—eu#ent—ve#age

(b) Minimum access standard:

Each schedule 5.3a plant market-network-service-facility-must have:

()]

(2

remote monitoring equipment to transmit to AEMO's control centres in
real time in respect of each connection point or pole (as applicable):

(Ad) connection point active power flow, reactive power flow and
veltage-voltage;

(Bii) active power, reactive power and veltage-voltage for AC power

lines, transformers and bushars;-and-pewer-and-veoltage-voltage
(or-alternatively current)-for DC power lines; and

(Ciii) the status of circuit breakers, transformer tap positions, and
blocking mode:;

(iv) alternating current voltage control mode; and

(v) direct current control mode and the associated voltage, power,
current and angle; and

if required by the Network Service Provider or AEMO, a phasor

measurement unit with capability to send data to the Network Service
Provider and AEMO.

(c) [Deleted]

S$5.3a.4.2 [Deleted]Detection and response to unstable operation

Automatic access standard

(a)  The automatic access standard is a schedule 5.3a plant must:

(1)

have the capability to detect instability in voltage, reactive power or

(2)

active power at each connection point;

have a protection system capable of disconnecting the schedule 5.3a

(3)

plant for unstable behaviour, with configurable enablement conditions
and settings to be agreed with the Network Service Provider and AEMO;

on detection of instability, execute a hierarchy of actions based on

configurable enablement and trigger conditions, thresholds and
timeframes to be agreed with the Network Service Provider and AEMO,
where:

(i)  anaction to disconnect the schedule 5.3a plant may only be taken
where the plant is contributing to the instability; and

(i) actions are executed promptly on meeting the applicable trigger
conditions, through a protection system or other automated

system;
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(4) have the capability to send information from the detection system to a
control centre; and

(5) have the capability to receive information from AEMO relating to the
plant’s contribution to instability, where available, in a form nominated
by AEMO.

Minimum access standard

(b) The minimum access standard is a schedule 5.3a plant must have:

(1) the capability to detect instability of voltage, reactive power and active
power at each connection point;

(4) facilities to manage instability promptly on detection, in a manner to be
agreed with the Network Service Provider and AEMO; and

(3) if required by the Network Service Provider or AEMO, the capability to
send information from the detection system to a control centre.

(5) ifrequired by AEMO, the capability to receive information from AEMO
relating to the plant’s contribution to instability, where available, in a
form nominated by AEMO.

General requirements

(c) The hierarchy of actions under paragraphs (a)(2) or management facilities
under paragraph (b)(2) must prioritise measures to eliminate the instability
over disconnecting the plant.

(d) The requirements and capabilities described in this clause S5.3a.4.2 are to be
determined having regard to the power system stability guidelines published
under clause 4.3.4(h).

(e) If required by the Network Service Provider, a schedule 5.3a plant must have
the capability to receive a remote tripping signal from the Network Service
Provider.

Communications equipment

A Schedule 5.3a Participant—Market-Network—Service—Provider must provide
electrlcny supplies for remote monitoring equipment and remote control equipment
installed in relation to its schedule 5.3a plant market-network-—service—facilities
capable of keeping such equipment available for at least three hours following total
loss of supply at the connection point for the relevant schedule 5.3a plant market

A Schedule 5.3a Participant—Market-Network—Service—Provider must provide
communications paths (with appropriate redundancy) from the remote monitoring
equipment or remote control equipment installed at any-ef-its schedule 5.3a plant
market-network-servicefacilities-to a interface for communication purposes in a
location reasonably acceptable to the Network Service Provider at the relevant
connection point. Communications systems between this interface for
communication purposes and the control centre are the responsibility of the
Network Service Provider unless otherwise agreed by the Schedule 5.3a Participant
Market-Network-Service-Provider and the Network Service Provider.

Page 188



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198 , PLANNING AND EXPANSION

S§5.3a.5

S5.3a.6

Telecommunications between Network Service Providers and Schedule 5.3a
Participants-Market-Network-Service-Providers for operational communications
must be established in accordance with the requirements set down below.

(@ —Primary Speech Facility
The relevant Network Service Provider must provide and maintain equipment

by means of which routine and emergency control telephone calls may be
established between the Schedule 5.3a Participant -Market-Network-Service

Provider-s-responsible-Engineer/Operator and AEMO control centres.

The facilities to be provided, including the interface requirement between the
Network Service Provider's equipment and the Schedule 5.3a Participant’s
Market-Network-Service—Provider’s equipment, must be specified by the
Network Service Provider.

The costs of the equipment must be recovered by the Network Service
Provider only through the charge for connection.

(b) -Back-up Speech Facility
Where the Network Service Provider or AEMO reasonably determines that a
back-up speech facility to the primary facility is required, the Network Service

Provider must provide and maintain a separate telephone link or radio
installation on a cost-recovery basis only through the charge for connection.

The Network Service Provider is responsible for radio system planning and
for obtaining all necessary radio licences.

Design standards
A Schedule 5.3a Participant-Market-Network-Service-Provider must ensure that:

(@ the electrical plant in its facility complies with the relevant Australian
Standards as applicable at the time of first installation of that electrical plant
in the facility;

(b) circuit breakers provided to isolate the schedule 5.3a plant-Market-Netwerk
Service Provider s facilities from the Network Service Provider's facilities are
capable of breaking, without damage or restrike, fault currents nominated by
the Network Service Provider in the relevant connection agreement; and

(c) aII new equipment including circuit breakers provided to isolate the schedule
a plan Ma%ke&NeMerléeMeeﬁrewder—#&% from the Network
Serwce Provider's facilities is capable of withstanding, without damage,
power frequency velages—voltages and impulse levels nominated by the
Network Service Provider in accordance with the relevant provisions of the
system standards and recorded in the performance standards—relevant
connection-agreement.
Protection systems and settings

A Schedule 5.3a Participant-Market-Network-Service-Provider must ensure that all
connections of the schedule 5.3a plant to the Network Service Provider’s network
are protected by protection devices which effectively and safely disconnect any
faulty circuit automatically within a time period specified by the Network Service
Provider in accordance with the following provisions:

(@ The automatic access standard is:
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(1) Primary protection systems must be provided to disconnect any faulted
element from the power system within the applicable fault clearance
time determined under clause S5.1.9(a)(1), but subject to
clauses S5.1.9(k) and S5.1.9(1).

(2) Each primary protection system must have sufficient redundancy to
ensure that a faulted element within its protection zone is disconnected
from the power system within the applicable fault clearance time with
any single protection element (including any communications facility
upon which that protection system depends) out of service.

(3) Breaker fail protection systems must be provided to clear faults that are
not cleared by the circuit breakers controlled by the primary protection
system, within the applicable fault clearance time determined under
clause S5.1.9(a)(1).

(b)  The minimum access standard is:

(1) Primary protection systems must be provided to disconnect from the
power system any faulted element within their respective protection
zones within the applicable fault clearance time determined under
clause S5.1.9(a)(2), but subject to clauses S5.1.9(k) and S5.1.9(1).

(2) If a fault clearance time determined under clause S5.1.9(a)(2) for a
protection zone is less than 10 seconds, a breaker fail protection system
must be provided to clear from the power system any fault within that
protection zone that is not cleared by the circuit breakers controlled by
the primary protection system, within the applicable fault clearance
time determined under clause S5.1.9(a)(3).

(c) The Network Service Provider and the Schedule 5.3a Participant-Market
Network-Service-Provider must cooperate in the design and implementation
of protection systems to comply with this clause, including cooperation with
regard to:

(1) the use of current transformer and wveltage—voltage transformer
secondary circuits (or equivalent) of one party by the protection system
of the other;

(2) tripping of one party's circuit breakers by a protection system of the
other party; and

(3) co-ordination of protection system settings to ensure inter-operation.

The Schedule 5.3a Participant-Market-Network-Service-Provider must ensure that
the protection settings of its protective equipment grade with the Network Service
Provider's transmission system or distribution system protection settings. Similarly
the grading requirements of fuses must be co-ordinated with the Network Service
Provider. The Schedule 5.3a Participant-Market-Network-Service-Provider must
provide details of the protection scheme implemented for the schedule 5.3a plant
by-the Market-Network-Service-Provider to the Network Service Provider and must
liaise with the Network Service Provider when determining gradings and settings.

The application of settings of the protection scheme must be undertaken in
accordance with clause S5.3a.2.

Before the schedule 5.3a plant-Market-Network-ServiceProvider's-instaHation is
connected to the Network Service Provider's transmission system or distribution
system the MarketNetwork-Service-Provider's protection system must be tested and
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the Schedule 5.3a Participant-Market-Network-Service-Provider must submit the
appropriate test certificate to the Network Service Provider.

S§5.3a.7 Short circuit ratio

(a) [Deleted]Fhis—clause S5.3a.7—apphies—to—all—Market Network—Service

Minimum access standard

(b) The minimum access standard is an installation comprised of electrical plant
must have plant capability sufficient to operate stably and remain connected
at a short circuit ratio of 3.0, assessed in accordance with the methodology
prescribed in the system strength impact assessment guidelines.

General requirements

(c) The performance standards in the connection agreement must record:

(1) the agreed value of the short circuit ratio which must be the minimum
of 3.0 and the value at which the plant has plant capability sufficient to
operate stably and remain connected; and

(2) the rated-power transfer capability used to calculate the value.

(d) For paragraphs (b) and (c), the plant capability may be demonstrated with any
appropriate control system and/or protection system settings. The settings
used may be different to the setting required for compliance with other
performance standards established under this schedule.

S5.3a.8 lReactive power capability\ Commented [A71]: Drafting note - this clause is replaced
) A with equivalent requirements to $5.2.5.1 in each direction of
transfer

(@ Inthis clause S5.3a.8:

(1) the maximum active power of a schedule 5.3a plant refers to its power
transfer capability (which may be different for each direction of flow),
multiplied by any applicable temperature derating factor.
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(2) mid-point voltage is a voltage specified by the Network Service
Provider for a schedule 5.3a plant’s connection point, within the range
of 95% to 105% of nominal voltage at the connection point, that
accounts for typical operating conditions at the connection point and in
the nearby network; and

(3) temperature derating factor is a factor (which may be a function of
temperature) by which maximum active power may be reduced if the
relevant plant’s production or consumption capacity is materially
affected by ambient temperatures.

Automatic access standard

(b) The automatic access standard is a schedule 5.3a plant, operating at any level
of power transfer, must be capable of supplying or absorbing reactive power
continuously at its connection point of amounts at least equal to those
specified as the automatic access standard for schedule 5.2 plant in clause
S5.2.5.1, for equivalent conditions and by reference to the maximum active
power of the schedule 5.3a plant.

Minimum access standard

(c) The minimum access standard is no capability is required to supply or absorb
reactive power at the connection point.

Negotiated access standard

(d) The provisions applicable to negotiated access standards for schedule 5.2
plant in clause S5.2.5.1 apply to the Schedule 5.3a Participant, the Network
Service Provider and AEMO in respect of the schedule 5.3a plant, to the
extent relevant to that plant.

General requirements

(e) The general requirements applicable to schedule 5.2 plant in clause S5.2.5.1
apply in respect of the schedule 5.3a plant to the extent relevant to that plant,
and a reference in those requirements to any other clause of schedule 5.2 is
taken to refer to the corresponding clause of this schedule 5.3a.

Balancing of load currents

A Network Service Provider may require a schedule 5.3a plant’s Market-Network
Service-Provider's-power transfer to be balanced at a connection point in order to
maintain the negative sequence voltagevoltage at each connection point at less than
or equal to the limits set out in Table S5.1a.1 of the system standards for the

applicable nominal supply veltage-voltage level.

Automatic access standard: A Schedule 5.3a Participant-Market-Network-Service
Provider must ensure that for connections at 11kV or higher veltage-voltage, the
current in any phase drawn by its equipment from the Network Service Provider's
network is not greater than 102 percent or less than 98 percent of the average of the
currents in the three phases.

Minimum access standard: Where agreed with the relevant Network Service
Provider and subject to any specific conditions imposed, a schedule 5.3a plant
Market-Network-Service-Provider may cause current unbalance greater than that
specified in the automatic access standard provided the schedule 5.3a plant-Market

Page 192



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198 , PLANNING AND EXPANSION

S§5.3a.10

S§5.3a.11

S5.3a.12

Network-Service-Provider does not cause the limits specified in clause S5.1a.7 of
the system standards to be exceeded at any point in the network.

Where these requirements cannot be met the Schedule 5.3a Participant-Market
Netwerk—Service—Provider may enter into a commercial arrangement with the
Network Service Provider for the installation of equipment to correct the phase
unbalance. Such equipment must be considered as part of the connection assets for
the schedule 5.3a plant-Market-Network-Service-Provider.

The limit to power transfer current unbalance must be included in the connection
agreement and is subject to verification of compliance by the Network Service
Provider.

Voltage fluctuations

(@) Automatic access standard: The veltage—voltage fluctuations caused by
variations in loading level at the connection point, including those arising
from energisation, de-energisation or other operation of the schedule 5.3a
plant, must not exceed the limits determined under clause S5.1.5(a).

(b) Minimum access standard: The veltage—voltage fluctuations caused by
variations in loading level at the connection point, including those arising
from energisation, de-energisation or other operation of the schedule 5.3a
plant, must not exceed the limits determined under clause S5.1.5(b).

The voltage-voltage fluctuation emission limits and any specified conditions must
be included in the connection agreement, and are subject to verification of
compliance by the Network Service Provider.

Harmonics and voltage notching

(@) Automatic access standard: The harmonic veltage-voltage distortion caused
by non-linearity, commutation of power electronic equipment, harmonic
resonance and other effects within the schedule 5.3a plant, must not exceed
the limits determined under clause S5.1.6(a).

(b)  Minimum access standard: The harmonic veltage-voltage distortion caused
by non-linearity, commutation of power electronic equipment, harmonic
resonance and other effects within the schedule 5.3a plant, must not exceed
the limits determined under clause S5.1.6(b).

A Schedule 5.3a Participant-Market-Network-Service-Previder must ensure that its
schedule 5.3a plant all-ef-its—plant-connected-to—atransmission—network—or
distribution—netwerk—is capable of withstanding the effects of harmonic levels
produced by that plant plus those imposed from the network.

The performance standards must record the harmonic veltage-voltage distortion
emission limits and any special conditions, which must—be—included—in—the

connection-agreementand-are subject to verification of compliance by the Network
Service Provider.

Design requirements for Market Network-Service Providers®
substations

A Schedule 5.3a Participant-Market-Network-Service-Provider must comply with
the following requirements applicable to the design, station layout and choice of
equipment for a substation:
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(@)
(b)

(©

(d)

(€)
®
(@)

(h)

(i)

safety provisions must comply with requirements applicable to the
participating jurisdiction notified by the Network Service Provider;

where required by the Network Service Provider, appropriate interfaces and
accommodation must be incorporated for communication facilities, remote
monitoring and control and protection of plant which is to be installed in the
substation;

a substation must be capable of continuous uninterrupted operation with the
levels of veltage,—harmonics, unbalance and veltage-voltage fluctuation
specified in the system standards as modified in accordance with the relevant
provisions of schedule 5.1;

earthing of primary plant in the substation must be in accordance with the
Electricity Supply Association of Australia Safe Earthing Guide and must
reduce step and touch potentials to safe levels;

synchronisation facilities or reclose blocking must be provided if necessary;

secure electricity supplies of adequate capacity must be provided for plant
performing communication, monitoring, control and protection functions;

plant must be tested to ensure that the substation complies with the approved
design and specifications as included in a connection agreement;

the protection equipment required would normally include protection
schemes for individual items of plant, back-up arrangements, auxiliary
DC supplies and instrumentation transformers; and

insulation levels of plant in the substation must co-ordinate with the
insulation levels of the network to which the substation is connected as
nominated in the connection agreement.

S5.3a.13 Marketnetwork service response-Response to disturbances in the

power system

Automatic access standard

(a)

The automatic access standard is a schedule 5.3a plant must remain in

continuous uninterrupted operation:

(1) for frequencies in the ranges specified for the automatic access

standard for schedule 5.2 plant in clause S5.2.5.3(b); and
(2) for voltage variations within the ranges specified for the automatic

access standard for schedule 5.2 plant in clause S5.2.5.4(a).

Minimum access standard

()

The minimum access standard is a schedule 5.3a plant must remain in

continuous uninterrupted operation:

Commented [A72]: Drafting note - this clause combines
equivalent provisions to $5.2.5.3 and S5.2.5.4
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(1) for frequencies in the ranges specified for the minimum access standard
for schedule 5.2 plant in clause S5.2.5.3(c) (which apply irrespective of
the schedule 5.3a plant’s power transfer capability); and

(2) for voltage variations within the ranges specified for the minimum
access standard for schedule 5.2 plant in clause S5.2.5.4(b).

Negotiated access standard

(d) A negotiated access standard for a schedule 5.3a plant can be accepted by
the Network Service Provider provided that AEMO and the Network Service
Provider agree that the frequency would be unlikely to fall below the lower
bound of the operational frequency tolerance band as a result of over-
frequency tripping of the plant or rise above the upper bound of the
operational frequency tolerance band as a result of under-frequency tripping

of the plant.

General requirements

(e)  The general requirements applicable to schedule 5.2 plant in clause S5.2.5.4
apply in respect of the schedule 5.3a plant to the extent relevant to that plant,
and a reference in those requirements to any other clause of schedule 5.2 is
taken to refer to the corresponding clause of this schedule 5.3a.

(f)¢b) The equipment associated with each schedule 5.3a plant market-network
service must be designed to withstand without damage or reduction in life
expectancy the harmonic distortion and veltage-voltage unbalance conditions
determined to apply in accordance with the provisions of schedule 5.1,
clauses S5.1.6 and S5.1.7, respectively, at each the-connection point.

PProtection from and response to of marketnetwork services from
power system disturbances

(a)  For the purpose of this clause S5.3a.14, a disturbance (other than a frequency
disturbance) is taken to end when the voltage at the connection point recovers
to within 90% to 110 % of nominal voltage and remains within that range for
at least 20 milliseconds.

Automatic access standard
(b) The automatic access standard is a schedule 5.3a plant must:

(1) remain in continuous uninterrupted operation for the types of
disturbances specified for the automatic access standard for schedule
5.2 plant in clause S5.2.5.5(c) or S5.2.5.5(d);

(2) = have facilities capable of supplying to or absorbing from the network
the levels of capacitive reactive current and inductive reactive current
specified for the automatic access standard for schedule 5.2 plant in
clause S5.2.5.5(f)(1) in the conditions specified in that clause, subject
to equivalent requirements, conditions and exclusions as those specified
in clauses S5.2.5.5(qg), S5.2.5.5(h) and S5.2.5.5(i); and

(3)  from 100 milliseconds after the end of the disturbance, return to at least
95% of:

(i) the pre-fault power transfer level; or

Commented [A73]: Drafting note - this clause is replaced
with equivalent requirements to S5,2,5,5 for asynchronous
plant
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(i) during a frequency disturbance, a level of power transfer
consistent with the schedule 5.3a plant’s frequency control
capability, as agreed with AEMO and the Network Service
Provider.

Minimum access standard

(c)  The minimum access standard is a schedule 5.3a plant must:

(1) remain in continuous uninterrupted operation for the types of
disturbances specified for the minimum access standard for schedule
5.2 plant in clause S5.2.5.5(k) or S5.2.5.5(1);

(2) have the capability to supply to or absorb from the network the levels
of capacitive reactive current and inductive reactive current specified
for the minimum access standard for schedule 5.2 plant in clause
S5.2.5.5(n)(1) in the conditions specified in that clause, subject to
equivalent requirements, conditions and exclusions as those specified
in clauses S5.2.5.5(0), S5.2.5.5(01) and S5.2.5.5(p);

(3)  from a period after the end of the disturbance agreed with the Network
Service Provider and AEMO (which period may differ according to the
type of fault), return to at least 95% of:

(i) the pre-fault power transfer level; or

(ii) during a frequency disturbance, a level of power transfer
consistent with the schedule 5.3a plant’s frequency control
capability, as agreed with AEMO and the Network Service
Provider.

Negotiated access standard

(d) The provisions applicable to negotiated access standards for schedule 5.2
plant in clause S5.2.5.5 apply to the Schedule 5.3a Participant, the Network
Service Provider and AEMO in respect of the schedule 5.3a plant, to the
extent relevant to that plant.

General requirements

(e) The general requirements applicable to schedule 5.2 plant in clause S5.2.5.5
apply in respect of the schedule 5.3a plant, to the extent relevant to that plant,
and a reference in those requirements to any other clause of schedule 5.2 is
taken to refer to the corresponding clause of this schedule 5.3a.
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Cc ted [A74]: Drafting note - see proposed paragraph
in schedule 5.6

$5.3a.15 Voltage and reactive power control

$5.2.5.13

C d [A75]: Drafting note - new equivalent to }

Automatic access standard

(a) The automatic access standard is the plant capabilities, equipment and
control systems of a schedule 5.3a plant must meet requirements equivalent
to those specified as the automatic access standard for schedule 5.2 plant in
clauses S5.2.5.13(b), S5.2.5.13(c) and S5.2.5.13(c1), except that:

(1) clauses S5.2.5.13(b)(3) and S5.2.5.13(c1)(2)(ii) do not apply; and
(2) areference to clause S5.2.5.1 is taken to refer to clause S5.3a.8.

Minimum access standard

(b) The minimum access standard is the plant capabilities, equipment and control
systems of a schedule 5.3a plant must meet requirements equivalent to those
specified as the minimum access standard for schedule 5.2 plant in clause
S5.2.5.13(d), except that:

(1) clause S5.2.5.13(d)(4) does not apply;
(2) clause S5.2.5.13(d)(5) applies to all schedule 5.3a plant; and
(3) areference to clause S5.2.5.1 is taken to refer to clause S5.3a.8.

Negotiated access standard

(c) The negotiated access standard proposed by the Schedule 5.3a Participant
under clause 5.3.4A(b1) must be the highest level that the schedule 5.3a plant
can reasonably achieve, including by installation of additional dynamic
reactive power equipment, and through optimising its control systems.
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(d) Controls must be tuned to achieve the lowest reasonably achievable settling
time for the highest system impedance range, prioritising the primary

operating mode.

General requirements

(e)  The general requirements applicable to schedule 5.2 plant in clause S5.2.5.13
apply in respect of the schedule 5.3a plant, to the extent relevant to that plant,
and a reference in those requirements to any other clause of schedule 5.2 is
taken to refer to the corresponding clause of this schedule 5.3a.

S5.3a.16 |Active power control Commented [A76]: Drafting note - new equivalent to
S5.2.5.14

Automatic access standard

(a) The automatic access standard is a schedule 5.3a plant must have an active
power control system capable of:

(1) maintaining and changing the level and direction of power transfer in
accordance with dispatch instructions;

(2) ramping the power transfer linearly from one level of dispatch to
another, including between each direction of transfer; and

(3) receiving and automatically responding to signals delivered from the
AGC, as updated at a rate of once every 4 seconds (or such other period
specified by AEMO as required).

Minimum access standard

(b) The minimum access standard is a schedule 5.3a plant must have an active
power control system capable of:

(1) maintaining and changing the level and direction of power transfer in
accordance with dispatch instructions; and

(2) receiving and automatically responding to signals delivered from the
AGC, as updated at a rate of once every four seconds (or such other
period specified by AEMO as required).

Negotiated access standard

(c) A negotiated access standard may provide that if the number or frequency of
verbal instructions becomes difficult for a control centre to manage, AEMO
may require the Schedule 5.3a Participant to upgrade its facilities to receive
electronic instructions and fully implement them within 5 minutes.

(d) A negotiated access standard may include a requirement for the schedule
5.3a plant to be operated in a manner that prevents the power transfer
changing within 5 minutes by more than an amount specified by a control
centre.

General requirements

(e) Each control system used to meet the performance standards under this clause
S5.3a.16 must be adequately damped.

(f)  The performance standards must document to AEMO's satisfaction any
operational arrangements necessary to manage network flows.

Page 198



NATIONAL ELECTRICITY RULES CHAPTER 5

VERSION 198

, PLANNING AND EXPANSION

Schedule 5.4 Information to be Provided with Preliminary

Enquiry

The following items of information are required to be submitted with a preliminary
enquiry for connection or modification of an existing connection:

@)
(b)

©

(d)
)

®

(@

(h)
(i)

0)

Type of plant — (eg. gas turbine generating unit; rolling mill, etc.).

Preferred site location — (listing any alternatives in order of preference as
well).

Maximum power generation and demand of whole plant — (maximum MW
and/or MVA, or average over 15 minutes or similar).

Expected energy production and consumption (MWh per month).

Plant type and configuration — (eg. number and type of production units or
number of separate production lines).

Nature of any disturbing source of load (size of disturbing component
MW/MVA, duty cycle, nature of power electronic plant which may produce
harmonic distortion).

Technology of proposed production unit (e.g. synchronous production unit,
induction generator, photovoltaic array, etc).

When plant is to be in service — (eg. estimated date for each production unit).

Name, ABN, ACN and address of enquirer, and, if relevant, of the party for
whom the enquirer is acting.

Other information may be requested by the Network Service Provider, such
as amount and timing of power required during construction or any auxiliary
power requirements.

Schedule 5.4A Preliminary Response

For the purposes of clause 5.3A.7(a), the following information must be included
in the preliminary response:

@

relevant technical information about the Distribution Network Service
Provider's distribution network, including guidance on how the Connection
Applicant may meet the following requirements if it were to proceed to
prepare an application to connect:

(1) primary protection and backup protection;

(2) other protection and control requirements applicable to distribution
connected units and associated plant;

(3) remote monitoring equipment and control communications facilities;
(4) insulation co-ordination and lightning protection;

(5) existing maximum and minimum fault levels and fault clearance times
of relevant local zone substations";

(6) switching and isolation facilities;
(7) interlocking and synchronising arrangements;
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(b)

(©

(d)

)

®

(@)
(h)

(i)
(i1)

()
(k)

(0

(8) metering installations; and

(9) remedy or avoid a general system strength impact caused by the
connection;

if not otherwise provided in accordance with paragraph (a), to the extent the
Distribution Network Service Provider holds technical information necessary
to prepare an application to connect, that information;

information relevant to each technical requirement of the proposed plant as
relevant to:

(1) the automatic access standards;
(2) any relevant minimum access standards; and
(3) any applicable plant standards; and

(4) [Deleted] the-normalvoltage level,-if-itis-expected-to-change fromthe

the identity of other parties that the Distribution Network Service Provider
considers:

(1)  will need to be involved in planning to make the connection or must be
involved under clause 5.3A.10(c); and

(2) must be paid for transmission services or distribution services;

whether it will be necessary for any of the parties identified in subparagraph
(d) to enter into an agreement with the Connection Applicant in respect of the
provision of connection services or other transmission services or distribution
services or both, to the Connection Applicant;

where relevant the Distribution Network Service Provider is to identify
whether any service required to establish a connection is contestable in the
relevant participating jurisdiction;

worked examples of connection service charges relevant to the enquiry and
an explanation of the factors on which the charges depend;

information regarding the Distribution Network Service Provider and its
network, system limitations for sub-transmission lines and zone substations
and other information relevant to constraints on the network as such
information is relevant to the application to connect;

an indication of whether network augmentation may be required and if
required, what work the network augmentation may involve;

an indication of whether the new connection is expected in the reasonable
opinion of a Network Service Provider to have a general system strength
impact and whether a system strength locational factor can be calculated in
relation to the new connection;

a hyperlink to the Distribution Network Service Provider's information pack;

the contact details for the relevant point of contact within the Distribution
Network Service Provider managing the connection enquiry;

the Distribution Network Service Provider's response to the objectives of the
connection sought as included by the Connection Applicant in its enquiry
under clause 5.3A.5(c)(1);
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(m) a description of the process for the provision of the detailed response,

(n)

(©)

(p)

(@)
(n
()

including the further information to be provided by the Connection Applicant
and analysis to be undertaken by the Distribution Network Service Provider
as part of the preparation of the detailed response;

an overview of any available options for connection to the Distribution
Network Service Provider's network, as relevant to an enquiry lodged, at more
than one connection point in a network, including:

(1) example single line diagram and relevant protection systems and
control systems used by existing connection arrangements;

(2) adescription of the characteristics of supply; and

(3) an indication of the likely impact on terms and conditions of
connection,

as relevant to each optional differing connection point;

a statement of further information required from the Connection Applicant for
the preparation of the detailed response, including:

(1) details of the Connection Applicant's connection requirements, and the
Connection Applicant's specifications of the facility to be connected,
consistent with the requirements advised in accordance with paragraphs
(a) to (c); and

(2) details of the Connection Applicant's reasonable expectations of the
level and standard of service of power transfer capability that the
network should provide;

(3) the Connection Applicant's proposal for any system strength
remediation scheme;

an estimate of the enquiry fee payable by the Connection Applicant for the
detailed response, including details of how components of the fee were
calculated;

the component of the estimate of the enquiry fee payable by the Connection
Applicant to request the detailed response;

an estimate of the application fee which is payable on submitting an
application to connect; and

any additional information relevant to the enquiry.

Schedule 5.4B Detailed Response to Enquiry

For the purposes of clause 5.3A.8(g), the following information must be included
in the detailed response:

@)
(b)

the contact details for the relevant point of contact within the Distribution
Network Service Provider who will manage the application to connect;

written details of each technical requirement relevant to the proposed plant as
relevant to the:

(1) automatic access standards;
(2) minimum access standards; and
(3) any applicable plant standards,;-and
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©)
(d)

(€)

(e1)

()

©)

(h)

(4) [Deleted] normal voltage level, if that is to change from the nominal
voltage level:

i

together with the technical information to be provided by the Distribution
Network Service Provider in accordance with the relevant requirements of
schedule 5.2, 5.3 or 5.3a;

details of the connection requirements based on the Connection Applicant's
specifications of the facility to be connected;

details of the level and standard of service of power transfer capability that
the Distribution Network Service Provider, with reasonable endeavours,
considers the network provides at the location of the connection point or
connection points, if options have been made available under clause
S5.4A(n);

negotiated access standards that will require AEMO's involvement in
accordance with clause 5.3.4A(c);

written details of:
(1) the minimum three phase fault level at the connection point;

(2) the results of the Network Service Provider's preliminary assessment of
the impact of the new connection undertaken in accordance with the
system strength impact assessment guidelines and clause 5.3.4B; and

(3) exceptwhere, under clause 5.3.4B(a3), the Network Service Provider is
not required to calculate the system strength locational factor:

(i) the indicative system strength quantity for the connection point;
(if)  the system strength locational factor for the connection point; and

(iii) the relevant system strength node and the indicative system
strength charge for the connection point using the then applicable
system strength unit price.

a list of the technical data to be included with the application to connect,
which may vary depending on the connection requirements and the type,
rating and location of the facility to be connected. The list provided under this
paragraph (f) will generally be in the nature of the information set out in
schedule 5.5 but may be varied by the Distribution Network Service Provider
as appropriate to suit the size and complexity of the proposed facility to be
connected;

commercial information to be supplied by the Connection Applicant to allow
a Network Service Provider (as is relevant) to make an assessment of the
ability of the Connection Applicant to satisfy the prudential requirements set
out in rules 6.21 and 6A.28;

so far as is relevant, and in relation to services that the Distribution Network
Service Provider intends to provide, an itemised estimate of connection costs
including:

(1) connection services charges;

(2) costs associated with the proposed metering requirements for the
connection;

(3) costs of any network extension;
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(i)

0)

(k)

0]

(m)
(n)

(0)

(4) details of augmentation required to provide the connection and
associated costs;

(5) details of the interface equipment required to provide the connection
and associated costs;

(6) details of any ongoing operation and maintenance costs and charges to
be undertaken by the Distribution Network Service Provider; and

(7) other incidental costs and their basis of calculation;

an explanation of the factors affecting each component of the itemised
estimate of connection costs and the further information that will be taken
into account by the Distribution Network Service Provider in preparing the
final itemised statement of connection costs to be provided under clause
5.3.6(h2)(1);

using reasonable endeavours, all risks and obligations in respect of the
proposed connection associated with planning and environmental laws not
contained in the Rules;

a draft connection agreement that contains the proposed terms and conditions
for connection to the network including those of the kind set out in schedule
5.6 and:

(1) anexplanation of the terms and conditions in the connection agreement
that need to be finalised; and

(2) if relevant, further information necessary from the Connection
Applicant to finalise the connection agreement;

a description of the process for lodging the application to connect, including:

(1) the options open to the Connection Applicant in submitting an
application to connect in accordance with clause 5.3A.9;

(2) the further analysis to be undertaken by the Distribution Network
Service Provider as part of the Distribution Network Service Provider's
assessment of the application to connect;

(3) further information required from the Connection Applicant for the
Distribution Network Service Provider to assess the application to
connect; and

(4) anoutline of proposed milestones (and their timeframes) for connection
and access activities which may be modified from time to time by
agreement of the parties, where such agreement must not be
unreasonably withheld;

the application fee payable when submitting an application to connect;

whether the Distribution Network Service Provider agrees to the detailed
response remaining valid for a specified period of time to allow the
Connection Applicant to lodge an application to connect within that time; and

any additional information relevant to the application to connect.
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Schedule 5.5 Technical Details to Support Application for

S§5.5.1

$5.5.2

Connection and Connection Agreement

Introduction to the schedule

Various sections of the Rules require that Registered Participants submit technical
data to the Network Service Provider. This schedule lists the range of data which
may be required. The actual data required will be advised by the Network Service
Provider, and will form part of the technical specification in the connection
agreement. These data will also be made available to AEMO and to other Network
Service Providers by the Network Service Provider at the appropriate time.

Categories of data

Data is coded in categories, according to the stage at which it is available in the
build-up of data during the process of forming a connection or obtaining access to
a network, with data acquired at each stage being carried forward, or enhanced in
subsequent stages, eg. by testing.

The Power System Model Guidelines, Power System Design Data Sheet and Power
System Setting Data Sheet identify for each type of data, its category in terms of
clause S5.5.2.

Codes:

S = Standard Planning Data;

D = Detailed Planning Data;

R = Registered Data (R1 pre-connection, R2 post-connection)

Preliminary system planning data

Preliminary system planning data is required for submission with the application to
connect, to allow the Network Service Provider to prepare an offer of terms and
conditions for a connection agreement and to assess the requirement for, and effect
of, network augmentation or extension options. Such data is normally limited to the
items denoted as Standard Planning Data (S) in the Power System Model
Guidelines, Power System Design Data Sheet, Power System Setting Data Sheet
and in schedules 5.5.3 t0 5.5.5.

The Network Service Provider may, in cases where there is reasonable doubt as to
the viability of a proposal, require the submission of other data before making an
offer to connect or to amend a connection agreement.

Registered system planning data

Registered system planning data is the class of data which will be included in the
connection agreement signed by both parties. It consists of the preliminary system
planning data plus those items denoted in the attached schedules as Detailed
Planning Data (D). The latter must be submitted by the Registered Participant in
time for inclusion in the connection agreement.

Registered data

Registered Data consists of data validated and agreed between the Network Service
Provider and the Registered Participant, such data being:
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§5.5.3

S5.5.4

S§5.5.5

(@) prior to actual connection and provision of access, data derived from
manufacturers' data, detailed design calculations, works or site tests etc. (R1);
and

(b) after connection, data derived from on-system testing (R2).

All of the data will, from this stage, be categorised and referred to as Registered
Data; but for convenience the schedules omit placing a higher ranked code next to
items which are expected to already be valid at an earlier stage.

Review, change and supply of data

Data will be subject to review at reasonable intervals to ensure its continued
accuracy and relevance. The Network Service Provider must initiate this review. A
Registered Participant may change any data item at a time other than when that
item would normally be reviewed or updated by submission to the Network Service
Provider of the revised data, together with authentication documents, eg. test
reports.

The Network Service Provider must supply data relating to its system to other
Network Service Providers for planning purposes and to other Registered
Participants and AEMO as specified in the various sections of the Rules, including
through the statement of opportunities.

Data Requirements
Schedules 5.5.3 to 5.5.5 cover the following data areas:

(@ schedule 5.5.3 - Network Plant Technical Data. This comprises fixed
electrical parameters.

(b) schedule 5.5.4 - Plant and Apparatus Setting Data. This comprises settings
which can be varied by agreement or by direction of the Network Service
Provider or AEMO.

(c) schedule 5.5.5 - Load Characteristics. This comprises the estimated design
parameters of loads.

The documents and schedules applicable to each class of Registered Participant are
as follows:

(@) Generators: the Power System Model Guidelines, Power System Design Data
Sheet and Power System Setting Data Sheet;

(b) Customers and Network Service Providers: schedules 5.5.3, 5.5.4 and the
Power System Model Guidelines, Power System Design Data Sheet and
Power System Setting Data Sheet;

(c) Customers: schedule 5.5.5 and the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet; and

(d) Market-Network Service Providers (in respect of schedule 5.3a plant):
schedules 5.5.3 and 5.5.4 and the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet.

Asynchronous production unit data

A Generator or an Integrated Resource Provider that connects a generating system,
that comprises any asynchronous generating unit, or an Integrated Resource
Provider that connects an integrated resource system that (to the extent it comprises
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$5.5.6

S§5.5.6A

S§5.5.7

production units) comprises any asynchronous bidirectional units, must be given
exemption from complying with those parts of the Power System Model Guidelines,
Power System Design Data Sheet and Power System Design Data Sheet that are
determined by the Network Service Provider to be not relevant to such generating
systems or integrated resource systems, but must comply with those parts of
schedules 5.5.3, 5.5.4, and 5.5.5 that are relevant to such generating systems or
integrated resource systems, as determined by the Network Service Provider.

Generating units smaller than 30MW data

A Generator or an Integrated Resource Provider that connects a generating unit
smaller than 30 MW or generating units totalling less than 30 MW to a connection
point to a distribution network must submit registered system planning data and
registered data to AEMO and the relevant Network Service Provider in accordance
with the requirements specified in the Power System Model Guidelines, Power
System Design Data Sheet and Power System Setting Data Sheet.

Codes:

S = Standard Planning Data

D = Detailed Planning Data

R = Registered Data (R1 pre-connection, R2 post-connection)

Bidirectional units smaller than 5SMW data

An Integrated Resource Provider that connects a bidirectional unit smaller than 5
MW or bidirectional units totalling less than 5 MW to a connection point to a
distribution network must submit registered system planning data and registered
data to AEMO and the relevant Network Service Provider in accordance with the
requirements specified in the Power System Model Guidelines, Power System
Design Data Sheet and Power System Setting Data Sheet.

Codes:

S = Standard Planning Data

D = Detailed Planning Data

R = Registered Data (R1 pre-connection, R2 post-connection)

Power System Design Data Sheet, Power System Setting Data Sheet
and Power System Model Guidelines

(@ AEMO must, subject to paragraphs (b) and (c), develop, publish and maintain,
in accordance with the Rules consultation procedures:

(1) a Power System Design Data Sheet describing, for relevant plant
technologies, plant design parameters including plant configurations,
impedances, time constants, non-linearities, ratings and capabilities to
be provided under clauses 3.11.5(b)(5), 3.11.9(g), 4.3.4(0), 5.2.3()),
5.2.3(k), 5.2.3A(a), 5.2.4(c), 5.2.4(d), 5.2.5(d), 5.2.5(e), 5.3.9(b)(2),
5.3.12(b)(2), S5.2.4, S5.3.1, S5.3a.1 and this schedule 5.5;

(2) a Power System Setting Data Sheet describing, for relevant power
systems and control system technologies, the protection system and
control system functions and their settings, including configurations,
gains, time constants, delays, deadbands, non-linearities and limits to
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(b)

®)

be provided under clauses 3.11.5(b)(5), 3.11.9(g), 4.3.4(0), 5.2.3(j),
5.2.3(k), 5.2.3A(a), 5.2.3A(b), 5.2.4(c), 5.2.4(d), 5.2.5(d),
5.2.5(e), 5.2.5A(d), 5.2.5A(e), 5.3.9(b)(2), 5.3.9(b)(2A), 5.3.12(b)(2),
S5.2.4, S5.3.1, S5.3a.1 and this schedule 5.5; and

Power System Model Guidelines describing, for relevant power system
technologies at the transmission system and distribution system level,
AEMO's requirements when developing mathematical models for plant,
including the impact of their control systems and protection systems on
power system security to be provided under clauses 3.11.5(b)(5),
3.11.9(g), 4.3.4(0), 5.2.3(j), 5.2.3(k), 5.2.3A(a), 5.2.3A(b), 5.2.4(c),
5.2.4(d), 5.25(d), 5.2.5(), 5.2.5A(d), 5.2.5A(@), 5.3.9(b)(2),
5.3.9(b)(2A), 5.3.12(b)(2), S5.2.4, S5.3.1, S5.3a.1 and this schedule
5.5.

When developing, publishing and maintaining the Power System Model
Guidelines, the Power System Design Data Sheet and the Power System
Setting Data Sheet under paragraph (a), AEMO must have regard to the
purpose of the Power System Model Guidelines, the Power System Design
Data Sheet and the Power System Setting Data Sheet, which is to:

¢))

O]

allow plant and equipment to be mathematically modelled by AEMO
with sufficient accuracy to permit:

(i) the power system operating limits for ensuring power system
security to be quantified with the lowest practical safety margins;

(if) the assessment of proposed negotiated access standards;

(iii) settings of control systems and protection systems of plant and
networks to be assessed and quantified for maximum practical
performance of the power system; and

(iv) the efficient procurement of SRASs and NSCASs; and
identify for each type of data its category in terms of clause S5.5.2.

(b1) The Power System Model Guidelines must specify:

()

the information, including the types of models, that:

(i) Generators and Integrated Resource Providers must provide
under clause 5.2.5(d), clause 5.2.5(e), clause 5.2.5A(d), clause
5.2.5A(e), clause 5.3.9(b)(2), 5.3.9(b)(2A), clause S5.2.4 and
clause S5.5.6;

(i) Network Service Providers must provide under clause 4.3.4(0),
clause 5.2.3(j) and clause 5.2.3(k);

(iii) Network Users must provide under clause 5.2.4(c), clause
5.2.4(d), clause 5.3.12(b)(2) and clause S5.3.1(al);

(iv) Market Network Service Providers must provide under clause
5.2.3A(), clause 5.2.3A(b), clause 5.3.12(b)(2) and clause
S5.3a.1(al);

(v) prospective NSCAS tenderers must provide under clause
3.11.5(b)(5); and

(vi) prospective SRAS Providers must provide under clause 3.11.9(g);
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(©

(d)
)

®

(2) the model accuracy requirements that are applicable to each type of
model provided, as well as the types of generating systems, integrated
resource systems and plant and equipment that the model accuracy
requirements apply to;

(3) when information to which the Power System Model Guidelines relates
must be provided;

(4) aprocess to be followed in circumstances where a person is unable to
provide information required to be provided under clauses 3.11.5(b)(5),
3.11.9(9), 4.3.4(0), 5.2.3(j), 5.2.3(k), 5.2.3A(a), 5.2.3A(b), 5.2.4(c),
5.2.4(d), 5.2.5(d), 5.2.4(e),5.25A(d), 5.25A(e), 5.3.9(b)(2),
5.3.9(b)(2A), 5.3.12(b)(2), S5.2.4, S5.3.1, S5.3a.1, S5.5.6, schedule 5.5
or as otherwise required by the Power System Model Guidelines, Power
System Design Data Sheet or Power System Setting Data Sheet;

(5) guidance on the factors that AEMO will take into account when
determining the circumstances under which AEMO will request
information to be provided, including the power system conditions that
necessitate the usage of a certain type of model in order to achieve the
desired level of accuracy;

(6) the format in which information must be provided and any material
AEMO requires to assess the accuracy of information provided to it; and

(7) the circumstances in which model source code is required to be
provided.

In developing and amending the Power System Model Guidelines, the Power
System Design Data Sheet and the Power System Setting Data Sheet, AEMO
must:

(1) have regard to the reasonable costs of efficient compliance by
Registered Participants with those guidelines and data sheets compared
to the likely benefits from the use of the information provided under the
guidelines and data sheets;

(2) have regard to any requirements to protect the intellectual property and
confidential information of third parties, including where those third
parties are not Registered Participants; and

(3) have regard to Distribution Network Service Providers' and
Transmission Network Service Providers' requirements for data and
modelling information that is reasonably necessary for the relevant
provider to fulfil its obligations under the Rules or jurisdictional
electricity legislation.

AEMO may amend the Power System Model Guidelines, the Power System
Design Data Sheet or the Power System Setting Data Sheet from time to time.

Any person may submit a written request (with reasons) for AEMO to amend
the Power System Model Guidelines, the Power System Design Data Sheet or
the Power System Setting Data Sheet from time to time.

In developing and amending the Power System Model Guidelines, the Power
System Design Data Sheet or the Power System Setting Data Sheet, AEMO
must, subject to paragraph (g), consult with Registered Participants and such
other persons who, in AEMO's reasonable opinion have, or have identified
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themselves as having, an interest in the Power System Model Guidelines, in
accordance with the Rules consultation procedures.

(@9 AEMO is not required to comply with the Rules consultation procedures
when making minor or administrative amendments to the Power System
Model Guidelines, the Power System Design Data Sheet or the Power System

Setting Data Sheet.

(h) AEMO may at the conclusion of the Rules consultation procedures under
paragraph (f) or otherwise under paragraph (g), amend the relevant data sheet

or guidelines (if necessary).
Schedule 5.5.1 [Deleted]
Schedule 5.5.2 [Deleted]

Schedule 5.5.3 Network and plant technical data of equipment at or near

connection point
Data Description
Voltage Rating
Nominal voltage

Highest voltage

Insulation Co-ordination
Rated lightning impulse withstand voltage

Rated short duration power frequency withstand
voltage

Rated Currents
Circuit maximum current
Rated Short Time Withstand Current

Ambient conditions under which above current
applies

Earthing
System Earthing Method

Earth grid rated current

Units Data Category
kV S,D

kv D

kVp D

kv D

kA S,D

kA for seconds D

Text S,.D

Text S,D

kA for seconds D
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Data Description

Insulation Pollution Performance
Minimum total creepage

Pollution level

Controls

Remote control and data transmission
arrangements

Metering Provided by Customer
Measurement transformer ratios:
Current transformers
Voltage transformers

Measurement Transformer Test Certification
details

Network Configuration

Operation Diagrams showing the electrical
circuits of the existing and proposed main
facilities within the Registered Participant's
ownership including busbar arrangements,
phasing arrangements, earthing arrangements,
switching facilities and operating voltages.

Network Impedance

For each item of plant:

details of the positive, negative and zero sequence

series and shunt impedance, including mutual

coupling between physically adjacent elements.

Units Data Category

mm D

Level of IEC D

815

Text D
D

A/A D

V/kV D

Text R1

Single line S,D,R1
Diagrams

% on 100 MVA S, D, R1
base
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Data Description Units Data Category
Short Circuit Infeed to the Network

Maximum generator 3-phase short circuit infeed kA symmetrical S, D, R1

including infeeds from production units connected

to the Registered Participant's system, calculated
by method of AS 3851 (1991).

The total infeed at the instant of fault (including kA D,R1
contribution of induction motors).

Minimum zero sequence impedance of Registered % on 100 MVA D, R1

Participant's network at connection point. base

Minimum negative sequence impedance of % on 100 MVA D, R1
Registered Participant's network at connection base

point.

Load Transfer Capability:

Where a load, or group of loads, may be fed from
alternative connection points:

Load normally taken from connection point X MW D,R1
Load normally taken from connection point Y MW D,R1
Arrangements for transfer under planned or fault Text D

outage conditions

Circuits Connecting Distribution Connected Units to the Network:

For all |production generating-units, all connecting
lines/cables, transformers etc.

Series Resistance % on 100 MVA D, R
base

Series Reactance % on 100 MVA D, R
base

Shunt Susceptance % on 100 MVA D, R
base

Normal and short-time emergency ratings MVA D,R

Technical Details of generating units, generating
systems, bidirectional units and integrated
resource systems as per the Power System Design
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Data Description

Data Sheet, Power System Setting Data Sheet and
the Power System Model Guidelines where such
details are not confidential information

Transformers at connection points:
Saturation curve
Equipment associated with DC Links
Number of poles
Converters per station
Reactive Power consumption of converters
Location and Rating of A.C. Filters
Location and Rating of Shunt Capacitors
Location and Rating of Smoothing Reactor

Location and Rating of DC Filter

Units

Diagram

MVA
Quantity
MCAr
MVAr
MVAr
MVAr

MVAr

Data Category

D,R
D,R
DR
D,R
D,R
D,R

D,R

Schedule 5.5.4 Network Plant and Apparatus Setting Data

Data Description

Protection Data for Protection relevant to
Connection Point:

Reach of all protections on transmission lines, or
cables

Number of protections on each item

Total fault clearing times for near and remote
faults

Line reclosure sequence details

Tap Change Control Data:

Time delay settings of all transformer tap
changers.

Units

ohms or % on
100 MVA base

Text

ms

Text

Seconds

Data Category

S,D

S,D,R1

S,D,R1

D,R1
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Data Description Units Data Category
Reactive Compensation:

Location and Rating of individual shunt reactors MVAr D,R1
Location and Rating of individual shunt capacitor MVAr D,R1
banks

Capacitor bank capacitance microfarads D
Inductance of switching reactor (if fitted) millihenries D
Resistance of capacitor plus reactor Ohms D
Details of special controls (e.g. Point-on-wave Text D

switching)

For each shunt reactor or capacitor bank:
Method of switching Text S

Details of automatic control logic such that Text D,R1
operating characteristics can be determined

FACTS Installation:

Data sufficient to enable static and dynamic Text, diagrams S, D, R1
performance of the installation to be modelled control settings
Transmission line flow control device Text, D
Details of the operation of the control device diagrams

under normal operation conditions (including
startup and shutdown of the line) and during a
fault (close up and remote)

Models for the control device and transmission Text, diagrams D
line appropriate for load flow, small signal
stability and transient stability analysis

Capability of the line flow control device KA, MVA, D
MW
Details of the rate of change of flow capability of Text D

the control device

Details of the capability of the control deviceto ~ Text D
provide frequency and voltage control
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Data Description Units Data Category
Description of possible failure modes of control ~ Text D
device
Details of performance of the control device under Text D

disturbance conditions including changes in AC
frequency, variations in AC system voltages and
Ac system waveform distortion.

For DC control devices, contribution to the AC KA, MVA D
system short circuit level

Short circuit ratio

The value of the short circuit ratio in the Numeric ratio S, D, R1
minimum access standard in clause S5.2.5.15(b),

clause S5.3.11(b) or clause S5.3a.7(b) (as

applicable) or if the procedures in clause 5.3.4A

have been followed, a negotiated access standard

agreed pursuant to clause S5.2.5.15(c), clause

S5.3.11(c) or clause S5.3a.7(c) (as applicable).

Schedule 5.5.5 Load Characteristics at Connection Point

Data Description Units Data Category
For all Types of Load

Type of Load Text S

eg controlled rectifiers or large motor drives

For Fluctuating Loads

Cyclic variation of active power over period Graph S
MW/time
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Data Description Units Data Category
Cyclic variation of reactive power over period Graph S
MV Ar/time
Maximum rate of change of active power MW/s S
Maximum rate of change of reactive power MVAr/s S
Shortest Repetitive time interval between S S

fluctuations in active and reactive power reviewed

annually

Largest Step Change:

In active power

MW S

In reactive power MVAr S

Schedule 5.6 Terms and Conditions of Connection agreements

and network operating agreements

Part A Connection agreements

A connection agreement must contain the specific

conditions that have been agreed to for connection and access to the transmission
network or distribution network, including but not limited to:

(@)
(b)
©

(c1)

(c2)

(c3)
(d)

details of the connection point including the distribution network coupling
points where appropriate;

metering arrangements and adjustments for losses where the point of metering
is significantly different to the connection point;

authorised demand which may be taken or supplied at the connection point
(under specified conditions);

details of each access standard agreed between the Network Service Provider

and the Connection Applicant Registered—Participant—and all related

conditions of agreement resulting from the application of any access
provisions contained in schedule 5.1, 5.2, 5.3 or 5.3a, as applicable; sehedule

details of any system strength remediation scheme agreed, determined or
modified in accordance with clause 5.3.4B and associated terms and
conditions;

details of any system strength connection works;
connection service charges;
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Part B

(e) payment conditions;
(f) duration and termination conditions of the connection agreement;

(g) terms, conditions and constraints that have been agreed to for connection to
the network to protect the legitimate interest of the Network Service Providers
including rights to disconnect the Registered Participant for breach of
commercial undertakings;

l(@) terms confirming that the Network Service Provider is not liable for any loss
or damage incurred by the Connection Applicant or any other person as a
consequence of a fault on either the power system, or within the Connection
Applicant’s facility;

(h) details of any agreed standards of reliability of transmission service or
distribution service at the connection points or within the network;

(i) testing intervals for protection systems associated with the connection point;
(i) agreed protocols for maintenance co-ordination;

(k) where an expected load or bidirectional unit, to be connected to a network,
has a peak load requirement in excess of 10 MW, the provision, installation,
operation and maintenance of automatic load shedding facilities for 60
percent of the load at any time-anytime;

() terms and conditions of access to the metering installation for the Metering
Provider and access to metering installations type 4A, 5 and 6 for the
Metering Data Provider;

(m) the arrangements for the provision of services relating to non-contestable
IUSA components (if applicable);

(n) the functional specifications for the contestable IUSA components; and

(o) if the Connection Applicant has obtained services related to a contestable
IUSA components other than from the Primary Transmission Network Service
Provider and intends to transfer ownership of some or all of those components
to the Primary Transmission Network Service Provider, arrangements for the
transfer of ownership of those components upon energisation of the identified
user shared asset to the Primary Transmission Network Service Provider (if
applicable) and how any defects liabilities will be managed.

A connection agreement may include other technical,
commercial and legal conditions governing works required for the connection or
extension to the network which the parties have negotiated and agreed to. The
circumstances under which the terms of the connection agreement would require
renegotiation may also be included.

Network Operating Agreements

A network operating agreement between the Primary Transmission Network
Service Provider and the owner of contestable IUSA components or designated
network assets must include provisions relating to:

(@) agreed boundaries and physical connection obligations and interface between
the identified user shared asset, designated network asset and the rest of the
transmission network;

Commented [A79]: Drafting note - Proposed to replace
corresponding paragraph in $5.2.5.8 and S5.3a.14.
Alternatively this could sit in schedule 5.11
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(b) conditions to transfer operational control of the asset to the Primary
Transmission Network Service Provider;
(c) the standard of care to apply to the Primary Transmission Network Service
Provider in providing operation and maintenance services;
(d) insurance obligations;
(e) termination, events of default and force majeure regime;
(f) liability and indemnity; and
(g) defect warranties.
[---]

Schedule 5.13 SAPS Performance Requirements to be defined by

(@)

(b)

Distribution Network Service Providers

The SAPS performance and supply standards of a Distribution Network
Service Provider must specify:

(1) the standards for the performance of its regulated SAPS covering each
of the parameters in table S5.13.1 and including at a minimum the
information specified in that table;

(2) theplanning, design and operating standards and requirements for
coordination with Network Users that the Distribution Network Service
Provider will apply in relation to its regulated SAPS to:

(i) achieve adequate levels of network power transfer capability and
quality of supply in its regulated SAPS;

(if) achieve a specific level of network service at an individual
connection point in a regulated SAPS; and

(iii) observe and apply the relevant provisions of the quality of supply
and system standards specified in accordance with subparagraph
(1); and
(3) the contingencies taken into account by the Distribution Network
Service Provider in the planning and design of a regulated SAPS.

The standards, approaches and other matters in schedule 5.1a and schedule
5.1 must where relevant be considered in the development of SAPS
performance and supply standards.

Table S5.13.1

Parameter |Minimum content of standards

Frequency  |Frequency band in normal operation

Frequency band following a contingency and the maximum
permitted time for excursions outside this band

System Transient, oscillatory or voltage stability requirements to ensure
stability stable supply in a regulated SAPS
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Parameter |Minimum content of standards
Power Nermal-Nominal voltage of supply at connection points
:‘/r(;e&;egcy Acceptable limits of supply voltage variation from normal
g nominal voltage in normal operation and following a contingency
Maximum time for which voltage may vary from nermal-nominal
voltage for any given variation from rermal-nominal voltage
These are to be set to achieve distortion free voltage voltage
supply for the efficient and safe operation of equipment in
customer installations
Voltage Maximum veltage voltage fluctuation level of supply
fluctuations
(flicker)
Voltage Permitted voltage voltage distortion (harmonics)
waveform
distortion
Voltage Voltage Voltage unbalance is to be measured as negative sequence
unbalance (if |voltage voltage
applicable) Maximum average velage voltage unbalance in normal operation,
measured at a connection point, over a specified averaging period
Maximum average velage voltage unbalance following a
contingency
Fault Maximum allowed fault clearance times at neminal-nominal
clearance voltage levels
times Fault ride through requirements as necessary to meet stability
requirements
These must be reasonable and sufficiently fast that they ensure
stability and safety with respect to a regulated SAPS
Reliability  |Performance targets for frequency and duration of supply

interruptions in a regulated SAPS

Performance targets for expected load not served in a regulated
SAPS
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6A.23.5 System strength charge

(@ This clause applies to a Transmission Network Service Provider who is a
System Strength Service Provider.

(b) Inthis clause:

system strength charging period means, for a System Strength Service
Provider, each period running from the start of the second regulatory year in
a regulatory control period of the System Strength Service Provider to the
end of the first regulatory year in its next regulatory control period.

(c) The pricing methodology of a Transmission Network Service Provider who
is a System Strength Service Provider must provide for the System
Strength Transmission Service User for a system strength connection point to
pay an annual system strength charge for the system strength connection
point determined in accordance with this rule, in equal monthly instalments
from the time determined in accordance with the pricing methodology
guidelines.

(d) If the obligation to pay the system strength charge in relation to a system
strength connection point commences part way through a regulatory year, the
System Strength Service Provider must calculate the monthly instalments of
the annual system strength charge for the remaining months of the regulatory
year on a pro rata basis.

(e) The annual system strength charge for a system strength connection point for
a regulatory year must be calculated in accordance with the following

formula:
SSC =SSUP ™ SSL ™ SSQ
where:

SSC is the annual system strength charge for the regulatory year
(in$);

SSUP is the system strength unit price of the System Strength
Service Provider for the system strength charging period in
which the regulatory year falls (in $/MVA) and for the
system strength node used to determine the system strength
locational factor for the system strength connection point;

SSL is the system strength locational factor applicable to the

system strength connection point for the system
strength charging period in which the regulatory year falls,
determined in accordance with paragraph (h); and

Chapter 6A — Economic Regulation of Transmission Services




®

@)

(h)

0)

(k)

SSQ is the system strength quantity for the system
strength connection point, determined in accordance with
paragraph (j) (in MVA).

The system strength unit price of a System Strength Service Provider for a
system strength node must be the same for each regulatory year in a system
strength charging period except to the extent the pricing methodology
guidelines permit indexation.

A System Strength Service Provider must determine the system strength node
used to determine the system strength locational factor for a system
strength connection point in accordance with the system strength impact
assessment guidelines.

The system  strength locational factor applicable to a system
strength connection point is determined by the Network Service Provider for
the system strength connection point. Where:

(1) the System Strength Service Provider is also the Network Service
Provider for the system strength connection point, the System Strength
Service Provider must calculate the system strength locational factor
applicable to each system strength connection point for which it is the
Network Service Provider for each year of a system strength charging
period in accordance with the system strength impact assessment
guidelines; and

(2) the System Strength Service Provider is not the Network Service
Provider for the system strength connection point, the System Strength
Service Provider must request the relevant Network Service Provider
under clause 5.3.4C(c) to calculate and notify to the System Strength
Service Provider the system strength locational factor.

A System Strength Service Provider must not change the system strength
locational factor used to calculate the system strength charge for a system
strength connection point during a system strength charging period.

Subject to paragraph (k), the system strength quantity for a system strength
connection point is the product of:

(1) the short circuit ratio; and

(2) the rated-active-power—rated-active power capability, power transfer

capability or maximum demand for the system strength connection
point,

each as agreed in accordance with clause S5.2.5.15, clause S5.3.11 or clause
S5.3a.7 (as applicable) and recorded in the relevant performance standards
for the plant connected at the system strength connection point.

If a change to the system strength quantity for a system strength connection
point comes into effect part way through a regulatory year, the System
Strength Service Provider must calculate the monthly instalments of the
annual system strength charge for the remaining months of the regulatory
year using the new system strength quantity.

Definitions



CHAPTER 10

Relevant definitions extracted. Not all are amended, some provide context:

access standard

active power capability |

adequately

Either an automatic access standard or a negotiated access standard for a particular
technical requirement

(o ted [A81]: Drafting note - once recorded in the

The maximum amount of active power that is permitted to rate-at which-active-energy
may-be transferred to a connection point from a generating-unit-or-a-bidirectional
productron unrtLqeneratmq system or mteqrated resource system-te-a-connection

a (as the case
may be) specrfred or proposed to be specrfred in a performance standard or
connection agreement.

For a production unit that is a scheduled resource, the active power capability is
equal to the maximum generation quantity specified in the bid validation data.

damped

In relation to a control system, when tested with a step change of a feedback input or
corresponding reference, or otherwise observed, any oscillatory response at a
frequency of:

(@) 0.05Hz or less, has a damping ratio of at least 0.4;

(b) between 0.05 Hz and 0.6 Hz, has a halving time of 5 seconds or less (equivalent
to a damping coefficient —0.14 nepers per second or less); and

(c) 0.6 Hz or more, has a damping ratio of at least 0.05 in relation to a minimum
access standard and a damping ratio of at least 0.1 otherwise.

adverse system strength impact

An adverse impact, assessed in accordance with the system strength impact
assessment guidelines, on the ability under different operating conditions of:

(@) the power system to maintain system stability in accordance with clause
S5.1a.3; or

(b) planta
faerh%yeeHwertepbaseeHead%rmmgqeareeHhepewepsystemto mamtarn

stable operation including following any credible contingency event or
protected event,

S0 as to maintain the power system in a secure operating state.
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AEMO advisory matter

A matter that relates to AEMO's functions under the NEL and a matter in which
AEMO has a role under clause 5.3.4B or in schedules 5.1a, 5.1, 5.2, 5.3 and 5.3a,
except as otherwise specified in those schedules. Advice on the acceptability of
negotiated access standards for relevant plant under the following clauses are
deemed to be AEMO advisory matters: S5.1.9, S5.2.5.1, S5.2.5.3 to S5.2.5.5,
S5.2.5.7 to S5.2.5.16, S5.3.11, S5.3a.7;, S5.2.6.1, S5.2.6.2, S5.3a.4.1 and S5.2.5.16,
S5.3.11, S5.3a.7.

Note:

Clauses S5,2,1 and S5.3.1a provide for plant-specific thresholds below which relevant access
standards are taken not to be AEMO advisory matters.

asynchronous generating unit

A generating unit that is not a synchronous generating unit.

asynchronous production unit

A production unit that is not a synchronous production unit.

automatic access standard

In relation to a technical requirement of access, a standard of performance, identified
in a schedule of Chapter 5 as an automatic access standard for that technical
requirement, such that a plant that meets that standard would not be denied access
because of that technical requirement.

bidirectional unit

connect

(@) Subject to paragraphs (b) and (c), a production unit that also consumes
electricity.

Note:

Consumption of electricity includes the use of electricity to charge a production unit or to
pump water for a pumped hydro production unit.

(b) For paragraph (a), disregard auxiliary load.

(c) A bidirectional unit within the meaning of paragraph (a) of this definition, that
has been classified as a scheduled generating unit under clause 2.2.2(b2), is
taken for the purposes of the Rules (except rules 2.1A and 2.1B and clauses
2.2.2(a) to (b4) or as otherwise provided in the Rules) to be a generating unit
(and not a bidirectional unit).

Note:

Clause 2.2.2(b)(2) provides for the classification of a bidirectional unit that is not capable of
transitioning linearly from consuming to producing electricity and vice versa. In general terms, these
units are bidirectional units for registration and classification purposes and otherwise, are generating
units and scheduled loads. Unless the system the unit is part of would satisfy the definition of
integrated resource system for other reasons, in general terms the system will be an integrated
resource system for registration and classification purposes and otherwise, a generating system.

To form a physical link to or through a transmission network (including to a network
connection asset or through a dedicated connection asset that is physically linked to
that transmission network) or distribution network.

Note:

© AEMO 2022
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In the context of Chapter 5A, the above definition has been displaced by a definition specifically
applicable to that Chapter. See clause 5A.A.1.

connection agreement

An agreement between a Network Service Provider and a Registered Participant or
other person by which the Registered Participant or other person is connected to the
Network Service Provider's transmission network or distribution network and/or
receives transmission services or distribution services. In some participating
jurisdictions, the Registered Participant or other person may have one connection
agreement with a Network Service Provider for connection services and another
agreement with a different Network Service Provider for network services provided
by the transmission network.

Connection Applicant

A person who wants to establish or modify connection to a transmission network or
distribution network and/or who wishes to receive network services and who makes
a connection enquiry as described in clause 5.3.2 or clause 5.3A.5.

In respect of establishing or modifying a connection to a transmission network of a
Primary Transmission Network Service Provider, a Connection Applicant includes:

(a) a person seeking to connect its facilities to the transmission network of that
Primary Transmission Network Service Provider including through a
dedicated connection asset; and

(b) aperson seeking to negotiate a network operating agreement for a third party
IUSA or designated network asset not owned by the Primary Transmission
Service Provider.

Note

In the context of Chapter 5A, the above definition has been displaced by a definition specifically
applicable to that Chapter. See clause 5A.A.1.

continuous uninterrupted operation

In respect of a schedule 5.2 plant or a schedule 5.3a plant generatingsystem:
generating—unit,—integrated—resource—system—or—bidirectional—unit—operating

immediately prior to a power system disturbance:

(@) not disconnecting from the rest of the power system except as required or
permitted under its performance standards-established-under-clauses-S5.2.5.8
and-$5.2.5.9;

(b) during the disturbance contributing active and reactive current or active power
and reactive power as required or permitted by its performance standards

(c) after clearance of any electrical fault that caused the disturbance, not enly
substantially varying its active power and reactive power except as required or
permitted by its performance standards-established-under—elauses-S5:2.5.5;
$5.2.5.11, 55.2.5.13 and S5.2.5.14; and

(d) not exacerbating or prolonging the disturbance or causing a subsequent
disturbance for other connected plant, except as required or permitted by its
performance standards,

© AEMO 2022
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with all essential auxiliary and reactive plant remaining in service and accounting
for where applicable:

(e) inherent or programmed responses, in accordance with good electricity
industry practice, opposing rate of change of frequency (inertial response) or
opposing phase angle jumps; and

(f) __ responses consistent with the operation of the plant in accordance with clause
4.4.2(c1) (primary frequency response).

facilities
A generic term associated with the apparatus, equipment, buildings and necessary
associated supporting resources provided at, typically:
(@) apower station, generating system or integrated resource system;
(b) asubstation or power station switchyard;
(c) a control centre (being a AEMO control centre, or a distribution or
transmission network control centre);
(d) facilities providing an exit service.
generated

In relation to a production unit, the amount of electricity produced by the production
unit as measured at its terminals.

generating plant

In relation to a connection point, includes all equipment involved in generating
electrical energy.

generating system

(@) Subject to paragraph (b), for the purposes of the Rules, a system comprising
one or more generating units, other than an integrated resource system.

(b)  For the purposes of clause 2.1B.1(c), clause 2.1B.2(b)(4), clause 4.9.2, Chapter
5 and a jurisdictional derogation from Chapter 5, a system comprising one or
more generating units, other than in integrated resource system, and includes
auxiliary or reactive plant that is located on the Generator's side of the
connection point and is necessary for the generating system to meet its
performance standards.

(c) For the purposes of the Rules (except rules 2.1A, 2.1B and 2.2 and except as
otherwise provided under the Rules), a reference to a generating unit in
paragraph (a) or (b) of this definition is taken to include a bidirectional unit
that has been classified as a scheduled generating unit as provided for in clause
2.2.2(b2).

Note
In relation to paragraph (c), refer to the note to bidirectional unit.
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high voltage (HV)

A veltage-voltage greater than 1 kV.
independently controllable two-terminal link

A two-terminal link through which the power transfer can be independently
controlled within a range determined by the power transfer capability of the two-
terminal link and the conditions prevailing in the rest of the power system.

integrated resource system
(@) Subject to the remaining paragraphs of this definition, any of the following:

(1) asystem comprising one or more bidirectional units (and which may also
comprise one or more generating units or other connected plant that is
not part of a bidirectional unit); and

(2) asystem comprising one or more generating units where the connection
point for the system is used to supply electricity for consumption on the
system side of the connection point.

(b)  For the purposes of paragraph (a)(2), disregard consumption to the extent it is
auxiliary load.

(c) For the purposes of clause 2.1B.2(b)(4), clause 4.9.2 and Chapter 5, an
integrated resource system includes auxiliary or reactive plant that is located
on the Integrated Resource Provider’s side of the connection point and is
necessary for the integrated resource system to meet its performance
standards.

(d) For the purposes of the Rules (except rules 2.1A and 2.1B and except as
otherwise provided in the Rules) a bidirectional unit that has been classified as
a scheduled generating unit as provided for in clause 2.2.2(b2) is taken to be a
generating unit (and not a bidirectional unit) under paragraph (a) of this
definition.

Note

In relation to paragraph (d), refer to the note to bidirectional unit.
load

According to context:

(@)  The amount of electrical power (in MW) supplied from a network at a defined
instant to a connection point, or aggregated over a defined set of connection
points; or

(b)  aconnection point or defined set of connection points at which electrical power
is delivered to a person or to another network.
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maximum continuous current

In respect of a schedule 5.2 plant-generating-system-or-integrated-resource-system:

(@) where assessed at the connection point, the current at the connection point
corresponding to the largest amount of apparent pewer-power required by the
generating system's or integrated resource system’s performance standard under
for clause S5.2.5.1, at the nominal nrermal-voltage; and

(b) where assessed at any other point, the current at that point assessed in the manner
agreed by the Network Service Provider for the transmission system or distribution
system to which the generating system or integrated resource system is connected
and recorded in the performance standards—and-—recorded—in—the—connection
agreement.

maximum demand

The highest amount of electrical power delivered, or forecast to be delivered, over a
defined period (day, week, month, season or year) either at a connection point, or
simultaneously at a defined set of connection points.

minimum access standard

In relation to a technical requirement of access, a standard of performance, identified
in a schedule of Chapter 5 as a minimum access standard for that technical
requirement, such that a plant that does not meet that standard will be denied access
because of that technical requirement.

nameplate rating

In_relation to an item of equipment, its Fhe—maximum continuous output or
consumption in MW or, for equipment other than production units, apparent power

in MVA, eof-an—item—of-equipment as specified by the manufacturer, or as

subsequently modified.

In relation to bidirectional units, for the purposes of the Rules the nameplate rating
is measured separately for output and consumption and a nameplate rating threshold
in the Rules will be met or exceeded by:

(a) a bidirectional unit, if it is met or exceeded with respect to either output or
consumption of the bidirectional unit (or both); and

(b) agroup of bidirectional units, if it is met or exceeded with respect to either the
combined nameplate rating of the bidirectional units for output or the
combined nameplate rating of the bidirectional units for consumption (or
both).

negotiated access standard

In relation to a technical requirement of access in a schedule of Chapter 5, a standard
of performance for a particular plant that is agreed in accordance with the

reqmrements for negotiated access standards identified in clause 5. 3 4A and the

Fequwementm%eemeeuewag%eemen{\ Commented [A86]: Drafting note - definition amended to

identify the Rule requirements that make something a
negotiated access standard.
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The design voltage voltage-level, nominated for a particular location on the power
system, such that power lines and circuits that are electrically connected other than
through transformers have the same nominal voltage regardless of operating voltage

performance standard

A standard of performance for a particular plant that, as applicable:

@
(b)

()]

is established-as-a-result-of-it-being-taken to be an applicable performance
standard in accordance with clause 5.3.4A(i); e

is included in the register of performance standards established and
maintained by AEMO under rule 4.14(n);

is documented in the connection agreement for a Schedule 5.2 Participant,

(d)

Schedule 5.3 Participant or Schedule 5.3a Participant, where the connection
and access process set out in rule 5.3 or rule 5.3A is not applicable to that plant;
or

is documented by a Network Service Provider in respect of its own relevant

plant and provided to AEMO under clause 5.2.3(c1).

as the case may be.

plant
(@)

(b)
(©

(d)

©)

®
)

In relation to a connection point, includes all equipment involved in, or
supporting, the generation, consumption, transmission or distribution of

electricity. generating, consuming or transmitting electrical energy.

In relation to dispatch bids, scheduled resources.

In relation to the statement of opportunities prepared by AEMO, individually
controllable generating and bidirectional facilities registered or capable of
being registered with AEMO.

In relation to the regulatory investment test for transmission, any of the
definitions of plant in paragraphs (a) to (c) relevant to the application of the
regulatory investment test for transmission to a RIT-T project.

In relation to the regulatory investment test for distribution, any of the
definitions of plant in paragraphs (a) to (c) relevant to the application of the
regulatory investment test for distribution to a RIT-D project.

In relation to a system strength remediation scheme, includes all equipment
involved in the implementation of the scheme.

In relation to the power system, includes all equipment involved in the
generation, transmission or distribution of electrical energy.
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(h) In relation to a market ancillary service, includes all equipment involved in
providing the market ancillary service.

power transfer

The instantaneous rate at which active energy is transferred between connection
points.

power transfer capability

The maximum permitted power transfer through a transmission network or
distribution network or part thereof.

production system
A term used in schedule 5.2 to refer to either:

(a) agenerating system; or

(b) anintegrated resource system, but only to the extent of its production units and
synchronous condensers (as applicable), and any auxiliary or reactive plant
located on the Integrated Resource Provider’s side of the connection point and
necessary for the integrated resource system to meet its performance
standards.

production unit

Plant used in the production of electricity and all related equipment essential to its
functioning as a single entity.

Note

Generating units and bidirectional units are production units.

C ted [A87]: Drafting note - other than the access
standards and provisions relating to SCR (now replaced by a
modified definition of active power capability), this term is only
used in Chapter 9, where it has been separately defined

C ted [A88]: Drafting note - To be replaced by
‘maximum demand’ in the access standards

reactive power capability
The maximum-amount of reactive power that a plant is capable of supplying to or

absorbing from the network at its rate-at-which-reactive-energy-may-be-transferred
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from-aproduction-unit-te-a-connection point-as-specified-or-propesed-to-be specified
m—a—e@ﬂn@eﬂgﬂ—ag—Feement—éa—s—ﬂ%—ease—may—be}‘ i .

rise time

In relation to a control system, the time taken for an output quantity to rise from 10%
to 90% of the maximum mean sustained change induced in that quantity by a step
change of an input quantity, disregarding longer-term dynamics and external
influences following the step change.

RMS phase voltage

The voltage-voltage of supply measured as the average of the root mean square of
the voltages-voltages between each pair of phases.

Schedule 5.2 Participant

A person described in clause S5.2.1(b) in respect of a schedule 5.2 plant.

schedule 5.2 plant
Plant described in clause S5.2.1(a) to which some or all access standards in schedule
5.2 apply.
Schedule 5.3 Participant
A person described in clause [S5.3.1(b)] in respect of a schedule 5.3 plant.
schedule 5.3 plant
Plant described in clause [S5.3.1] to which some or all access standards in schedule
5.3 apply.
Schedule 5.3a Participant

A person described in clause S5.3a.1a(b) in respect of a schedule 5.3a plant.

schedule 5.3a plant

Plant described in clause S5.3a.1a(a) to which some or all access standards in
schedule 5.3a apply.

scheduled integrated resource system

An integrated resource system that;-to-the-extentitis-comprised-of production-units;
is comprised of scheduled bidirectional units or a combination of scheduled
bidirectional units and other plant.

scheduled network service

(@ A network service which is classified as a scheduled network service in
accordance with Chapter 2.

(b)  For the purposes of Chapter 3 (except clause 3.8.3A(b)(1)(ii)) and rule 4.9, two
or more scheduled network services referred to in paragraph (a) that have been
aggregated in accordance with clause 3.8.3.

Scheduled Network Service Provider

A Network Service Provider who has classified any of its network services as a
scheduled network service.
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settling time

In relation to a control system, the time measured from initiation of a step change in
an input quantity to the time when the magnitude of error between the output quantity
and its final settling value remains less than 10% of:

(a) ifthe sustained change in the quantity is less than half of the maximum change
in that output quantity, half of the maximum change induced in that output
quantity; or

(b) otherwise, the sustained change induced in that output quantity.

short circuit ratio

For a connection point for plant, the synchronous three phase fault level (expressed
in MVA) at the connection point for the plant divided by:

(@) in the case of a generating system_or integrated resource system, its rated
active-power-active power capability (expressed in MW);

(b) in the case of a schedule 5.3a plant, market-network-service-facHity; its rated

power transfer capability (expressed in MW); and

(c) in the case of an inverter based load, its maximum demand at the connection
point (expressed in MW),-and

(d) [Deleted] in-the-case-of-an-in
{expressed-in-MW);

to avoid doubt, in each case excluding any fault current contribution from the plant
side of the connection point when calculating the three phase fault level.

For the purpose of clauses S5.2.5.15(b), S5.3.11(b) and S5.3a.7(b), the short circuit
ratio must be assessed in accordance with the methodology prescribed in the system
strength impact assessment guidelines.

synchronous condenser condensers

Apparatus-or-eguipment Plant similar in construction to a synchronous generating
unit, which operates at the equivalent speed of the frequency of the power system,
and, when operating in steady state conditions, neither generates nor consumes active
power other than consumption for losses within the plant.

synchronous condenser system

A system comprising one or more synchronous condensers that are not part of a
generating system including, for the purposes of Chapter 5, auxiliary or reactive
plant that is necessary for the system to meet its performance standards.

Note

Where a synchronous condenser is located on the same side of the connection point of a
generating system or integrated resource system, and is operated in conjunction with that
system, it is considered to be part of the relevant generating system or integrated resource
system. necessary for that system to meet its performance standards or system strength
remediation scheme.

synchronous generating unit
A generating unit that is a synchronous production unit.
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synchronous production unit

A production unit comprising alternating current generators which operate at a speed
which is synchronised to the frequency of the power system.

Commented [A89]: Drafting note - all instances of ‘voltage’,
where not part of a separately defined term, will need to be
un-italicised
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