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TRAMSPOWER

SYSTEM OPERATOR




Disconnected Nodes Page 2 of 18

TABLE OF CONTENTS

1 PURPOSE ...ttt e e e e e e e e e e e e aaeaeas
2 EXECUTIVE SUMMARY
2.1 Improvements relating to disconnected nodes under the new market systems. .............. 3
2.2 Differences in iMplemMeNtatioN ...........cueiiiiiiiiiiii e 3
2.3 Proposed rule CRANGES ..........uuiiiiiiiii et e e e e e e as 4
3 BACKGROUND — OBLIGATIONS IN RESPECT OF DISCONNECTED NODES ....uuciituueeittieeiettaeestnaeeesnaeeesnnaeessnaasennaeees 4
3.1  System Operator ODlIGAtIONS .........uuiiiiiiiii et 4
3.2 Pricing Manager OblIgatioNS ............oiiii i 4
4 DIFFERENCES BETWEEN CURRENT AND NEW MARKET SYSTEMS FUNCTIONALITY .uuuiiiiiieiiiieeeeiieeeeeieeeesneeeennnnnns 5
4.1 Summary of live and dead iSland SCENANIOS ..........ooiiuiiiiiiiieiiie e 5
4.2 CUrrent FUNCHONAIILY ........eeiiiieeiiee e a e e e e ee e e e e e e e e eanneees 6
4.3 MSP fUNCHONAIILY ...t e e e e e e ebabe e e e e e e e e sennees 6
O B 11 =T = o= RPN 7
5 PRICING OF DEAD NODES ...eititttitittttttiietetete e ettt ettt ettt ettt ettt et ettt ettt ettt et ettt ettt ettt ettt ettt ettt et ettt et ee e e eeebebeseeesnsnensnnne 8
5.1 Nodes that are dead but are not currently identified as disconnected...........ccc.cccceeunnneee. 8
LI S To7 = o - o 1 PP TPSR 8
LR B Yo7 o - o 1 RSP TPSR 8
5.4 Rule exemption from applying constraints at dead nodes..........cccccceeeeviiiciiieie e, 9
5.5 No change to SPD fOrmMuUIAtioN..........ccciiiiiiiiiiiiee e e e e 9
6 PRICING OF DISCONNECTED NODES THAT ARE NOT DEAD .......ttteueatesteseetesteeasesseseesesseseesessensasessessasessensasessens 10
6.1 Pricing of SCENAINO E NOUES ......coviieiiiiiiiiiiiie e e e e e s e e e e e s e neee s 10
6.2 No change to SPD formulation............ccvuiiiiiee i 10
7 EXISTING FLAW IN GV 3.27A e 10
8 SUMMARY AND CONCLUSIONS ...cettetiiiuitttettteesaauutseeteaeeaaastbse et e e e e e s b b e et e e e e e s asbees e e e e e e e e snbb b e et e e e e aanntreeeeeeeeanas 11
9 PROPOSED RULE CHANGES ....coiuittttetete et ettt e e e ettt e e e e e skttt et e e a4 ettt et e e e e e e ab b e et e e e e e s sasbbnneeeeeesnannnenes 12
10 RECOMMENDATION. . .cittittttte ettt et e ettt et ettt e e e e et ettt et et et et ettt ettt et et et et et et et et et e et et ettt ettt ettt e et e ettt et eeeeeeeeeeeeeeeeeeeeeeeas 15
N 2= N0 S PP PPPPPPR 16
11.1 SCENAIIO EXAMPIES ...ttt ettt e e e e ettt e e e e e e e e anb b e e e aaaeeas 16
11.1.1  EXample Of SCENAIIO G ...oiiiiiiiieiiiiee ettt e e 16
11.1.2  EXample CL (SCENAIMO C)..oovuvreeeiiriie ittt ettt ettt e e st e e e nne e s anbn e e 16
11.1.3  EXample C2 (SCENAIMO C)...oouvreeeiiiiie ittt eitee ettt e e e e s annn e 17

Transpower New Zealand Ltd » The National Grid



Disconnected Nodes Page 3 of 18

1

2.1

2.2

Purpose

This paper describes issues relating to the disconnected nodes functionality to be
implemented in the System Operator's new market systems as part of its Market
Systems Project (MSP).

There are differences between the functionality currently used and that which will
be implemented as part of MSP. These differences and the associated
obligations in the Electricity Governance Rules (EGRs) are discussed in this

paper.

The System Operator proposes a (minor) rule change to avoid its new market
systems being out of compliance with the EGRs. The System Operator also
proposes rule changes that are not specifically related to the new market
systems, these being intended to improve rule clarity and correctness.

Executive Summary

Improvements relating to disconnected nodes under the new
market systems.

In summary, we believe the proposed new market systems disconnected nodes
functionality improves on the status quo, as follows:

= anissue with the current pricing of disconnected nodes is that SPD calculates
values ranging anywhere between -$100,000/MWh and +$100,000/MWh.
These “infeasible” values are published directly to participants from the PDS,
SDPQ and RTP schedules

» nodes are flagged as disconnected in the PDS and SDPQ but not in RTP™.
Whether or not such a flag is provided, however, the values published are
potentially confusing. They provide a poor indicator of the final price at these
nodes; the Pricing Manager sets the final price at all disconnected nodes to
zero prior to final prices being published

= under MSP, SPD will automatically set the price at disconnected nodes to
zero for all schedule types. Zero prices will therefore be published to
participants for disconnected nodes in the PDS, SDPQ, RTP and final pricing
schedules. This facility will reduce work required by the Pricing Manager

= this will reduce the current potential for confusion, and provide a better
indication to participants of the price that will apply for settlement purposes.

Differences in implementation

The criteria of what constitutes a “disconnected node” does not change in the
new market systems. However, due to differences in implementation there is a
rare scenario where nodes that currently do not meet the criteria will meet the
criteria under MSP. The System Operator proposes a rule change to meet that
situation.

! The consultation paper published by the Electricity Commission titled “Instantaneous Reserves Pricing and

Dispatch” (20 February 2006) contained a proposed rule amendment to require the System Operator to
identify disconnected grid injection points and grid exit points as part of RTP publication.

Transpower New Zealand Ltd » The National Grid



Disconnected Nodes Page 4 of 18

2.3 Proposed rule changes

The System Operator proposes rule changes that fall into three categories:

(i.)  Changes (minor in nature) that we believe are necessary in order for the
new market systems (specifically, the implementation of disconnected
nodes functionality) to be strictly compliant with the rules. This is sought
because of MSP.

(ii.) Changes to provide greater clarity about how disconnected nodes are
identified and priced. This is not required because of the MSP.

(iii.) Changes to correct an existing flaw identified with rule G V 3.27A.  This
is not required because of the MSP.

The System Operator intends to apply for a rule exemption that would cover point
(). The exemption application will request an exemption for the period from the
actual go-live of the new market systems until a rule change comes into effect.

3 Background — obligations in respect of
disconnected nodes

3.1 System Operator obligations

The System Operator is required to identify grid injection points (GIPs), grid exit
points (GXPs) and points of connection to the grid that are disconnected under
the following rules:

= Gl 10.2.3 (System Operator publishes disconnected GIPs/GXPs in the
PDS)

= Gl 10.4.8 (System Operator publishes disconnected GIPs/GXPs in the
SDPQ)

= J6.1 (System Operator notifies Reconciliation Manager of disconnected
points of connection to the grid).

The word “disconnected” is an undefined term in the EGRs. In practice, the
interpretation the System Operator currently uses when fulfilling its obligations
under these rules is as follows:

Disconnected nodes? are nodes in the SPD model that are within an
electrical island where there is zero cleared generation and zero load.

Thus the System Operator’s interpretation of “disconnected” in this context is
based on physical disconnection in the SPD model. The System Operator does
not take account of price when determining whether a node is disconnected.

The System Operator’s interpretation is one of long standing and has existed
since before the start of the EGRs.

3.2  Pricing Manager obligations

The Pricing Manager is required, under rule G V 3.27A, to assign a zero price to
GIPs and GXPs where the software used to calculate final prices identifies a
“disconnected price situation” has occurred.

Disconnected price situation is a defined term in part A of the EGRs. The
definition specifies that:

% A node represents a physical bus that may or may not be associated with a GIP or GXP.
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= the relevant GIP/GXP is physically disconnected (it must have no generation
or load and be disconnected from the network); and

= the software has substituted the price at the GIP/GXP with the constraint
violation penalty (CVP) for deficit bus generation or surplus bus generation.
This value is $100,000 /MWh.

4 Differences between current and new market
systems functionality

Section 4 describes the new market systems concept of “live” and “dead” nodes.

4.1  Summary of live and dead island scenarios

Figure 1 summarises which electrical island scenarios are live and dead.

Scenario Theisland has.... Live/Dead Comment
Generation Load node(s) |I!sland
node(s) (TOPPER S
definition)
A Y Y Live
Cleared Load
generation
B Y Y Live E.g. Generation cleared
Cleared Zero load to supply fixed losses on
generation a transformer.
C Y N Dead E.g. Generation cleared
Null load to supply fixed losses on
Cleared a transformer.
generation
(present)
Zero generation In the new market
cleared (MSP) systems, zero

generation will be
cleared because the
island is dead. All
nodes in the island will
be identified as
disconnected.

D Y Y Live Only possible if zero
Zero generation | Load generation was offered.
cleared An infeasibility situation

occurs at every node in
the island where there is
unserved/negative load.

E Y Y Live All nodes in the island
Zero generation | Zero load are disconnected.
cleared

F Y N Dead All nodes in the island
Zero generation | Null load are disconnected.
cleared

G N Y Dead An infeasibility situation
Null generation | Load occurs at every node in

the island where there is

% See 4.3 below.
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The island has....

unserved/negative load.

H N Y Dead All nodes in the island
Null generation | Zero load are disconnected.

| N N Dead All nodes in the island
Null generation | Null load are disconnected.

Figure 1 - Table showing which island scenarios are live and dead. Y/N indicates a physical
generation or load connection point does/does not exist.

4.2  Current functionality
Figure 2 shows the current price determination process.

Currently all GIPs and GXPs are provided as an input to the SPD market clearing
solver, which calculates prices. Disconnected nodes are identified after SPD has
completed it's solve, by calculations external to SPD. The only schedule type for
which disconnected nodes are assigned a zero price is final pricing. The pricing
manager does this via the PME program.

Calculations
=D outside SPD FUilE
s T e Itentfy Firal oricin Seto prce at
> Calcuiale prices et utput-ge  disconnectad b dfj; - m?y—h- disconnected
hodies hackes

Ky
Infeasikle - find I:I F'rngram

Revized input Infeasibilty ptici muiﬁﬂEHUIE
| FESOILEION o —

OCESES

Figure 2 - Current price determination process

4.3  MSP functionality

Figure 3 shows the new market systems price determination process.

The Topology Processor, or TOPPER, is the first step in the SPD scheduling
process. TOPPER identifies the offered grid and creates a network topology for

every trading period for input into SPD. As part of this, TOPPER identifies “dead”
nodes that are defined as follows.

Dead nodes are nodes within an electrical island where no physical
generation connection point exists, or no physical load connection point
exists, or neither exists*.

* TOPPER does not take into account what the generation or load quantity is at the connection point.
TOPPER will identify that a connection point exists even if the quantity at the connection point is zero.
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In order to reduce SPD solver time, dead nodes will be excluded from the SPD
market clearing solver, which calculates prices. SPD will assign prices to dead
nodes during post-processing that occurs after the solver finishes.

The price assigned to dead nodes will, in most cases, be the same as that which
would result during, or at the end of, the current price determination process.
Dead nodes that are disconnected will be assigned a zero price®. Dead nodes at
which there is unserved/negative load will be assigned the CVP value for
deficit/surplus generation, and SPD will identify that an infeasibility has occurred.

The pricing of dead nodes is discussed in further detail in section 5.

TOPPER PO
it Ity degd . . Calcligte
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Eel e R — Scenario E
Hrocess Scenario G

Figure 3 - MSP price determination process (all schedule types). The island scenarios discussed
in later sections of this paper — C, E and G — are as marked.

4.4 Differences

In summary, under the new market systems:

= disconnected nodes will be assigned a zero price in all schedule types.
Currently this is done for the final pricing schedule only

= disconnected nodes will be assigned a zero price automatically within SPD.
Currently the Pricing Manager uses a program outside SPD to do this

= some nodes (dead nodes) will no longer have prices calculated by the SPD
market clearing solver. SPD will assign prices to these nodes in post-
processing

= there are two scenarios where dead nodes would currently not be identified
as disconnected. The price assigned could potentially differ to the price that
would currently be calculated by SPD (scenarios C and G).

® This applies to all schedule types, rather than just in the final pricing schedule, as currently occurs.
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5 Pricing of dead nodes

5.1 Nodes that are dead but are not currently identified as
disconnected

The definitions of dead and disconnected nodes are very similar. In general,
nodes that will be categorised as dead would currently be considered
disconnected. The final price outcome for these nodes will be the same as the
current outcome (zero).

There are two scenarios where nodes that are dead would not currently be
identified as disconnected:

Scenario G° There is no cleared generation within the island but some load.
This is an infeasibility situation.

Scenario C’ There is some cleared generation within the island but no load.
This could occur either because there are fixed losses within the
island or if there is a surplus generation infeasibility due to binding
ramp rate constraints.

Examples of these scenarios are provided in the appendix.
5.2 Scenario G

Currently if scenario G occurs, the SPD market clearing solver uses a CVP for all
nodes within the island. SPD reports an infeasibility has occurred at nodes
where there is unserved/negative load (including fixed losses as “load”).

In the new market systems, SPD will assign a zero price to all nodes within the
island except for nodes where there is un-served/negative load, which will be
assigned the CVP value for deficit/surplus generation. As currently occurs,
scenario G nodes will not be identified as disconnected. SPD will report a
deficit/surplus generation infeasibility has occurred at nodes where there is un-
served/negative load (excluding fixed losses).

The infeasibility resolution process ensures that all deficit and surplus generation
infeasibilities are resolved in the final pricing schedule prior to final prices being
published.

53 ScenarioC
We refer to examples C1 and C2 provided in the appendix.

Currently scenario C nodes would have a price calculated by the SPD market
clearing solver. They would not be assigned a zero price because they would
not be identified as disconnected.

The new market systems version of SPD will identify scenario C nodes as both
dead and disconnected. It will exclude these nodes from its market clearing
solve and assign a price of zero. No infeasibility will arise because no generation
will be cleared by the new market systems solver at these nodes (example C2).

® Refer figure 1.
" Refer figure 1.
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5.4

5.5

The new market systems approach to treating scenario C nodes is appropriate
for the following reasons:

= anisland that does not have any GXP load is for all intents and purposes
genuinely disconnected

= in reality a generator would currently not be expected to generate solely to
supply fixed losses (example C1). In the new market systems, the dispatch
schedule will not clear any generation at scenario C nodes so none will be
dispatched. Thus it is unlikely any reconciliation volumes would be submitted
at scenario C nodes

= there are no known cases where example C2 has actually occurred in final
pricing®.

= in any event, if example C2 did occur in final pricing, the new market systems
outcome is appropriate given the generator is not connected to any GXP load

= no change is required to the SPD formulation to enable the change to the
way SPD treats these nodes, as discussed further below.

We note this approach is consistent with the interpretation of “disconnected” (as
noted above) that the System Operator has historically used and currently uses
in fulfilling its Part G obligations. The criteria themselves have not changed,;
scenario C nodes will change from not meeting the criteria to meeting the criteria
due to the implementation differences described.

The System Operator proposes a rule change, to Part A of the EGRs, to provide
rule clarity as to the System Operator’s interpretation of “disconnected”.

Rule exemption from applying constraints at dead nodes

Rules 3.1 and 3.2 of schedule G6 of the EGRs require the modelling system
(SPD) to form constraints based on the offers, bids and ramp rates submitted.

The System Operator will apply for an exemption from these rules in respect of
dead nodes. These rules will not be met at dead nodes because dead nodes will
be excluded from the SPD market clearing solver and no constraints will be
applied.

No bids or offers will be cleared at dead nodes. Hence the requirements of the
bid and offer constraints (to ensure the bid or offered quantity is not exceeded)
will be satisfied even though the constraints are not actually applied.

In the System Operator’s view in most cases the ramp rate constraints, if applied,
would also have no effect on the schedule results®. The scenario where the
constraints would bind (example C2) appears very unlikely to occur. In any
event, it is appropriate to treat such nodes as disconnected given there is no
GXP load connected to these nodes.

Given the long term nature of this issue, the System Operator proposes a rule
change to supersede the rule exemption being sought.

No change to SPD formulation

By identifying dead nodes, TOPPER will reduce the input information provided to
the SPD market clearing solver to a subset of what is currently provided. The
input information at dead nodes will be provided directly to SPD post-processing.

® Records were checked from 1 March 2004 to 20 July 2008.
° See also the view of PA Consulting Group (paragraph 3) in that firm’s letter dated 5 August 2008 (page 18,

below).
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The SPD formulation specifies how SPD processes input information it receives.
It does not specify what input information is provided to the solver; the input
information changes constantly. Thus, changing the solver input information to
exclude dead nodes does not require a change to the SPD formulation.

The SPD formulation specifies how the price at live nodes should be determined.
It does not specify what the price at dead nodes should be.

6 Pricing of disconnected nodes that are not dead

6.1 Pricing of scenario E nodes

As shown in figure 3, nodes that are disconnected but not dead (scenario E) will
have prices calculated by the SPD market clearing solver. In post-processing,
SPD will assign a zero price.

6.2 No change to SPD formulation

In theory, the nodal price at a disconnected node is undefined and there are
multiple pricing solutions. The nodal price could lie anywhere between plus or
minus the CVP ($100,000/MWh).

In practice, the price calculated by the SPD market clearing solver depends on
the particular solver algorithm used. The algorithm used in the MSP solver could
calculate prices for scenario E nodes that fall anywhere within the theoretical
range of values for disconnected nodes'®. Regardless of any intermediate value
used, SPD will assign a zero price to all disconnected nodes (live or dead) in all
schedule types.

This differs from the status quo, under which only disconnected nodes in the final
pricing schedule are assigned a zero price (by the Pricing Manager, as required
by rule G V 3.27A).

Given the price at disconnected nodes is theoretically undefined, SPD can be
changed to price disconnected nodes at zero without changing the SPD
formulation.

To provide clarity in the rules as to how disconnected nodes are priced, the
System Operator proposes rule changes that would require a zero price to be
assigned to all GIPs/GXPs that are disconnected in the PDS, SDPQ and RTP.
Such a rule change would create a binding requirement for future versions of
SPD to price disconnected nodes in the same way.

7 Existing flaw in G V 3.27A

To clarify the way in which the new market systems version of SPD will behave,
we point out an existing flaw with the wording of rule G V 3.27A.

In order for a zero price to be assigned to a disconnected node, rule G V 3.27A
specifically requires SPD to have calculated a value at that node equal to the
CVP ($100,000/MWh). However, as described above, SPD could potentially

% This is also the case for the current solver. We note the current solver generally “chooses”
prices of +£$100,000/MWh, or $0/MWh in these situations.
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calculate a value anywhere within the range of -$100,000/MWh to
+$100,000/MWh at a disconnected node.

We understand the Pricing Manager’s current process is to assign a zero price to
all nodes that are disconnected, irrespective of the price calculated by SPD.
Thus, the new market systems version of SPD will align with current practice in
this regard, even though current Pricing Manager practice can be argued to be
technically inconsistent with G V 3.27A.

The System Operator proposes a rule amendment to correct this apparent flaw.

8 Summary and conclusions

o In summary, the System Operator believes the way disconnected nodes will be
treated in the new market systems is an improvement on the status quo
because:

¢ there will be a consistent approach to how disconnected nodes are
priced across all schedule types

o the current potential for confusion arising from “infeasible” prices being
signalled at disconnected nodes will be removed

e the PDS, SDPQ and RTP will provide a more accurate indication of the
final prices at disconnected nodes

o SPD will automatically assign a zero price to all disconnected nodes
instead of a separate Pricing Manager program outside SPD.

0 The new market systems implementation distinguishes between live and dead
nodes. SPD will identify deficit and surplus generation infeasibilities at dead
nodes where there is un-served/negative load, consistent with the current
identification of infeasibilities.

0 Whilst there is no change to the criteria for being “disconnected”, there is a
rare scenario (scenario C) where dead nodes that do not, in the current pricing
process, meet the criteria for being disconnected will meet the disconnected
criteria under MSP. This change is expected to have a negligible, if any,
impact on participants and is within the intent of the EGRs.

o0 The System Operator has identified the rule requirements to apply bid, offer
and ramp rate constraints at dead nodes will technically not be met under the
new market systems. The System Operator therefore believes a rule change
is necessary in order for the new market systems to be strictly compliant with
the rules. Not applying these constraints at dead nodes is expected to have a
negligible, if any, impact on participants and is within the intent of the EGRs.

0 The System Operator proposes rule changes to:

a) remove the requirements to apply constraints at dead nodes

b) improve clarity in the rules about how disconnected nodes are
identified and priced; and

c) correct an existing flaw identified with rule G V 3.27A.

o0 The System Operator will seek an exemption from the requirements to apply
constraints at dead nodes. The System Operator believes it would be
desirable to expeditiously progress rule change (a) to supersede the rule
exemption. Rule change (b) would improve clarity and create a binding
requirement for future versions of SPD to price disconnected nodes in the
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same, improved, manner. Rule change (c) addresses a discrepancy between
the rules and actual practice that currently exists, and that would continue
under the new market systems.

Proposed Rule Changes

Transpower proposes the Electricity Governance Rules 2003 (EGRs) be
changed as follows:

Note: The changes below are “marked up” against the existing wording of the
EGRs so the extent of the amendments is identifiable.

1. Changes to remove the requirements to apply bid, offer and ramp rate
constraints at dead nodes

Rule Recommended change Comment
reference
New rule for | Notwithstanding rules 3.1 and
section G6 | 3.2, the modelling system will
3 not form constraints within
dead islands.
New “dead island” means, in The use of the word island in the term
definitions relation to the modelling “electrical island” has a different
part A system described in schedule | meaning to the part A definition of

G6, an electrical island where
no physical generation
connection point exists, or no
physical load connection
point exists, or neither exists;

“island”, which means the South Island
or North Island of New Zealand.

There is already a defined term “point of
connection”. However, this refers to
flows both into and out of the grid, local
network or embedded network. The
definition of “dead island” needs to
differentiate between generation
connection points and load connection
points.

2. Changes to improve clarity and correct rule GV 3.27A

Rule Recommended change Comment
reference
GV 3.27A The pricing manager must

assign a final price of $0.00

to all grid injection points

and grid exit points where-

that the software used-by-the
=

preing managerto e_alleulaar_tz
_||al prEesTas 'd. entitied

situation-disconnected.
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Rule Recommended change Comment
reference
New “disconnected” means, in The “model” refers to the model in the
definitions relation to a grid injection software used to produce prices.
part A point, grid exit point or
point of connection for the
purposes of part J, that there
is zero cleared generation
and zero load in the electrical
island to which the grid
injection point, grid exit
point or point of connection
is connected in the model;
Definition of | Recommend no change to In part G this definition is used in G V
disconnecte | this definition unless the 3.27 A, and part A definition of itself and
d price definition of infeasibility of infeasibility situation.
situation, situation is revised.
part A
Definition of | Recommend leaving this While the definition is not very well
infeasibility | definition as is. worded, no change is necessary to
situation, reflect the treatment of scenario G as
part A infeasible. For scenario G there will still
be a non-zero variable associated with
deficit generation. The difference is the
non-zero value will be assigned through
post-processing rather than being
calculated by the SPD solver.
G 111 10.2.3 | The grid injection points Change bolds “disconnected”.
and grid exit points that are
disconnected and the grid
injection points and grid
exit points where an
infeasibility situation has
occurred.
G 11110.4.8 | Grid injection points and Change bolds “disconnected”.
grid exit points where-they
have-been that are
disconnected or where an
infeasibility situation has
occurred.
J6.1 No later than two hours after | Change bolds “disconnected”.

the publication of the final
prices for any consumption
period, the system operator
must notify the reconciliation
manager of all points of
connection to the grid in the
consumption period that
were disconnected, and all
trading periods during which
each such point of
connection to the grid was
disconnected.
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Rule
reference

Recommended change

Comment

Gl 3.3

3.3 Methodology used to
prepare the pre-dispatch
schedule is-in-schedule G6

In preparing each pre-
dispatch schedule and set
of forecast prices, the
system operator will:

3.3.1 use the methodology
set out in schedule G6-; and

3.3.2 assign a forecast price
of $0.00 to all grid injection
points and grid exit points
that are disconnected.

G54

5.4 Methodology used as-n
schedule G610 prepare
dispatch prices, dispatch
guantities, dispatch arc
flows, dispatch group
constraint arc flows, group
constraint formulas and
HVDC component flows

In preparing dispatch prices,
dispatch quantities,
dispatch arc flows,
dispatch group constraint
arc flows, group constraint
formulas and HVDC
component flows the
system operator will;

5.4.1 use the methodology
set out in schedule G6; and

5.4.2 will use the group
constraint formulas that
relate to the dispatch group
constraint arc flows; and

5.4.3 assign a dispatch price

of $0.00 to all grid injection
points and grid exit points
that are disconnected.
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10

Rule Recommended change Comment
reference
G16.3 6.3 Methodology used to

prepare real time prices is

In preparing each set of real
time prices, the system
operator will:

6.3.1 use the methodology
set out in schedule G6-; and

6.3.2 assign a real time price

of $0.00 to all grid injection
points and grid exit points
that are disconnected.

Recommendation

It is recommended the Commission supports and progresses this proposed rule

change.
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Appendix

11.1 Scenario Examples

1111

11.1.2

Example of scenario G

Inputs

Load at KKA0331 = 0.5 MW

No load at KKA0661 or CUL0661

No generation offered

Fixed loss for KKA _T1.T1 =0.01 MW

KKAD3I3T 0.5 MY

LULL ¥MM

AL LO0

KKADGGT O vy

L'YMd 1N

CULDBET O MW

Outputs

Current SPD version

KKAO0331 price = $100,000/MWh
KKAO0661 price = $100,000/MWh
CULO0661 price = $94,376.80/MWh

Deficit generation infeasibility at
KKA0331 of 0.505 MW

Deficit generation infeasibility at
KKA0661 of 0.005 MW

No infeasibility at CUL0661

New market systems version of SPD

KKAO0331 price = $100,000/MWh
KKAQ0661 price = $0/MWh
CULO0661 price = $0/MWh

Deficit generation infeasibility at
KKA0331 of 0.5 MW

No infeasibility at KKA0661

No infeasibility at CUL0661

Example C1 (scenario C)

Inputs

No load in the island

Offered generation at ABC2201 = 10
MW @ $35.29/MWh

Fixed loss on ABC T1 = 0.01 MW

ABCT101 O WY

94

RIS

Afh 100

@ ABC2201

10 MW G 535 29/

Outputs
Current SPD version
ABC1101 price = $35.31/MWh

ABC2201 price = $35.29/MWh

Generation cleared at ABC2201 = 0.01
MW

ABC1101 and ABC2201 not
disconnected

New market systems version of SPD
ABC1101 and ABC2201 will be dead
buses

ABC1101 price = ABC2201 price =
$0/MWh

No generation cleared at ABC2201

ABC1101 and ABC2201 identified as
disconnected
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11.1.3

Example C2 (scenario C)

Inputs

No load in the island

Offered generation at XYZ0331 = 34
MW @ $0.01/MWh

Initial MW at XYZ0331 = 33.6 MW
Ramp rate at XYZ0331 = 50 MW/hr

@ XYZ03:N

34 MW @ 50018 h

Outputs

Current SPD version

XYZ0331 price = -$100,000/MWh
Generation cleared = 8.6 MW

Surplus generation infeasibility at
XYZ0331 of 8.6 MW

New market systems version of SPD

XYZ0331 will be a dead bus
XYZ0331 price = $0/MWh

No generation cleared at XYZ0331
No infeasibility at XYZ0331
XYZ0331 identified as disconnected
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Consulting
Group

PO Box 1652

Lambbon Quay

Wellingion

Tek: +54 4 490 3053

Fax +54 £ 473 1630
www.paconsulting.com

fiDlseornectad nodes. doc
5 August 2008

Mr Dan Twigg

System Operations, Rizk & Performance Manager
Tranzpower New Zealand lid

PO Box 1021

Wellington

Ciear Dan
View with respect to changes made to “disconnected nodes™ within SPD

You have azked PA, as auditor of SPD under the Electricity Governance Regulations, for our
view as o the propoesed treatment of disconnected nodes within SPD. We originally examined
this izsue in 2006 and advised that the changes proposed at that time were acceptable,
provided that the agreement of the Pricing Manager with regpect to their responzibilites was
obtained. | understand that that agreement was cbtained at the time.

Ag requested, | have re-examined the guestion as to the acceptability of the freatment of
dizconnected node in terms of Trangpower's Rule Change propoesal and Application for an
exemption from the Electricity Governance Rules 2002 (Rules).

I am able to confirm my earlier advice that the propozed changes to the Rules, and the
associated application for exemption, are, in my cginion, within the intent of the Rules, provide a
praciical software sclution to the problem identified in the Rule Change Proposal and should
have a neglgikle, if any, impact on markst participants.

Yours sincersly

q o
J'PH-F
“

/;’P‘_,II !JEH‘ j if—:_ e

Alasdair Turner
Frincipal Consultant

P& Consulting Group LimEed
Reglsiration Wo: AXDT243E
Regisierad Offce:

Cro BOC Spleers

13th floar, Quay Tover

9 Customs Street West
Auckland, Mew Zealard
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