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Economic behaviours under the TPM proposal with an
estimated net cost

Introduction
This section describes:

(a) the economic behaviours under the TPM proposal, and under the alternative
proposal, that we estimate would have a net economic cost

(b) the estimated net economic cost of each of these behaviours.
We assume the proposal is implemented in 2022. Unless otherwise stated, all dollar
values are in real (2018) dollars and are the present values

We have adopted a conservative approach to quantifying TPM reform costs
As with the quantification of TPM reform net benefits, quantlfylng TPM reform@eal costs
is subject to a high level of uncertainty over:

(@) the course of future events, and
(b) future decisions that are inherently unknowable now.

Among other things, TPM reform net costs will depend on the extantte' which industry
participants accept reasonable trade-offs between cost, effectivensss and perceptions of
equity. ‘.

Against this background, we have adopted ya;,q,onserm;"e approach to counteract the
well-known phenomenon of optimism biasin CBAs Our |:stimate of net economic costs
in this section may be excessive. There will be opportuariities to reduce or otherwise
manage TPM reform costs, by way of effective/ governance and management of the TPM
reform process. The discussion in'this sextiGinsivould not be seen as a rigorous exercise
in budgeting TPM reform costs. Insteadt should be considered in the context of testing
whether the net benefits of the TPM proposdl are likely to exceed the net costs.

We have applied ! sensmvwea' Zofall our estimates of net costs

We have applied.a sensmwty of =\~ 50 percent to our estimates of net costs associated
with the TPM proposal. W& haterthis is consistent with the approach Transpower and
PWC adoptedwﬁen estimating Transpower’s expected costs under a TPM developed in
accordarnCéinth the prapcsed TPM guidelines set out in the 2016 Issues Paper.

In its submission{on'the 2016 Issues Paper, Transpower noted the difficulty in estimating
the size of the” I’2vi"development, implementation and ongoing tasks. This difficulty
stemmed fron'#+e discretion inherent in the proposed TPM guidelines.?® PWC noted the

cost estimate’was indicative and might vary by +/- 50 percent.*

IE¢cromic behaviours estimated to have a netleconomic cost

Nt economic costs under the TPM proposal
1able 7 summarises the economic behaviours under the TPM proposal that we estimate
would have a net economic cost. We estimate these activities would have a net cost of

23
24

See p 27 of Transpower's submission on the 2016 issues paper.
See p 6 of Appendix D of Transpower's submission on the 2016 issues paper.
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consumer benefits.
{ comment [TS35]: Commenton JS

—
| Comment [3S34]: As these costs are
/'] passed on toconsumers, | suspectwe

should treat them as a tax and assess
“excess burden from higher prices
(crudely speaklng areduction in
consumer surplus). However this i lssue
might be best dealt with while
assessing benefits i.e. itwouldbe
cleaner to e.g. add increased revenue
requirements, from higher costs, to the
scenanos!model where we assess

comment: | think it will:be important to
list all the costs in this section so that
stakeholders can see that all the costs
have been taken into account.




We must adjust Transpower’s estimated TPM implementation costs

7.66 As with Transpower's TPM development costs, Transpower and PWC estimated
Transpower’s TPM implementation costs based on Transpower preparing a TPM
comprising all components of the TPM guidelines proposed in the 2016 Issues Paper

7.67 Therefore, we must reVISe Transpower's estimated TPM implementation costs, to
exclude our estimate™ of the costs relating to the components shown in Table 10.

7.68 We must also revise Transpower’s estimated TPM implementation costs to exclude the
cost of determining the charges for the 11 pre-Guidelines grid investments that we

7.69 We estimate approximately one third of Transpower’s estimated cost to implement a
TPM under the TPM guidelines proposed in the 2016 Issues Paper”' was attributable to

the additional components in the TPM guidelines proposed in the 2016 Issues

propose be subject to the AoB charge.

(a

)
Paper

(b)
to the area-of-benefit charge.

7.70 This is based on our experience:

7.71

(

modelling the AoB charges for the 11 pre-Guidelines‘"investnﬂ 2nis we propose be

a) i
subject to the AoB charging methodology
modelling of the expected impacts on oonsgmersf frémnadantion of our preferred

(b)
TPM under the proposed TPM guidelines

determining the charges for the 11 major grid investments we propose beisubjcct

{Therefore, we have revised Transpower's July 2016 estilhate of its TPM implementation

cost to be as shown in Table 16)

Table 16: Transpower’s 2016 estinyated TPM implementation costs without

additional component$

t—_‘fo. ‘ (days)

Technologyy .« = 2282
Business process ~ 165
 Change managziant 228
Sector engasemion, 68
Project man.aement/ ~ ‘f
Governa, e ‘ 228
Hard Nul /. Software 0
Tota 2971
Sousce: Electricity Authority
Notes: 1.

50

51

Noting we have been unable to obtain Transpower’s 2016 estimate of the cost of these components, as an

’ Cost k :
_$4,083,333

 $329,333
$456 667

$115,333

$456,000
$1,000.000
$6,440,667

input to this.
le, the high complexity scenario in Appendix D of Transpower’'s submission on the 2016 issues paper.

49

:
i
1[

i
Comment [WE(50]: |s someone

going to’have a discussion with

Comment [PB51]: Absolutely fine by,
me. Authority’s call though.
Comment [TS52]: Transpower have
been planning a major revamp of their
main IT system involved in transmission
pricing. This revamp is going ahead
regardless of what happens with the
TPM. We need to be careful that this
cost does not get included in the
implementation cost for the TPM.
Transpower’s 2016 figure might have

included it.
im, Jo put the following query to

Transpower:

“Did the implementation costs in the
PwC report include a full rebuild of
your TPM IT system?.1 presume you
were intending it build it from scrafch
at the time as'it needs rebuilding.”:

Transpower on this assumption?

Transpower responded as follows:

The (PWC) report describes
implementation (set-up and ongoing)
costs as change to the four parts of
the existing system and its interfaces:
metering, assels, pricing and billing;
and customer facing.
The PWC report identifies that the
system impact is not at the
connection asset level:

+ . Pages 43 CCO1:is for connection
assets

». Page 48 C000 presents that CCO1
(inter alia) only indirectly impacts
Transpower TPM implementation and
are embedded within the additional
triggers discussed in this report

Accordingly, we read the PWC report
that it has priced the high complexity
scenario as the costs for
accommodating the changes to the
treatment of HVDC and
interconnection assets. Hence
conclude that the indicative cost to
implement the proposed changes
(high complexity) remains as ~
$9.7M, fevel of accuracy +/- 50%
(page 25 of PWC report).

8 May 2019 4.55 PM




DTCs and other stakeholders

uidelines

________________________________________________________ £ T U U TN

7.77 Transpower has noted there are no substantial changes to the process for invoicing
transmission charges, although several explanatory additions would be needed for the
new TPM charges on invoices and other DTC-facing material.*

7.78 On this basis, we believe DTCs would face moderate implementation costs if the TPM
were to be revised under the 2019 proposed TPM guidelines. We expect these costs

would relate primarily to:

(a) understanding and validating the revised transmission charges, particularly the
area-of-benefit charge, when these were introduced
(b) updating policies and/or procedures.

7.79 We estimate the incremental resourcing required by a DTC to undertake these activiies

average figure — it would be higher for some DTCs and lower fo’[,,others.

7.80 Using an average salary of $100,000 for an analyst (or equivalé’ht), the irlsremental cost
faced by each DTC to undertake the activities above would be approimateiy $4,000.
This sums to approximately $370,000 across Transpower’s 48 DTOS)
Some DTCs may need to make IT system changes (eg, distributois wicorporating the
changed structure of the transmission charges into'théir invaicas 1b retailers and direct-
billed consumers). The “set and forget” nature of the Ad3-Caal'ze means we do not
expect DTCs would need to build relatively compley i aystems to verify their
transmission charges. ‘
7.82  We have allowed for approximately half (15) of Maw Zealand’s distributors to incur some
IT system change costs, with the average of i chst being $20,000. This gives a total
incremental cost of $300,000. WeWeIcorm feedback from DTCs on the reasonableness

of:
(@) the estimated numpér of DT2s wcurring IT system change costs

7.81

(b) the estimated 'ave'}age csot cElnese system changes.

7.83  We may be cqnéer\iative Viith, Oar incremental cost estimate. Currently, distributors
receive a mofithly invoiéa er transmission services, which they allocate across their
custome,‘rs:'in a variety“af wiays. Rather than half of distributors, most distributors might
require no changze'o their IT systems to accommodate monthly invoices calculated using
a different TPM, This 'would be because the distributors’ allocation of transmission costs

to their custoxier’s would not change.

[The usé of 4 ‘grossing up’ approach to calculating load at GXPs would have an
incramertallcos

7.84 “Transt ower
jenerators if Transpower were to use a ‘grossing up’ approach to calculating load at
ZXPs.

See p 21 of Appendix D of Transpower’s submission on the 2016 issues paper.

51 8 May 2019 4.55 PM

Comment [1S56]: | wonder if these
costs are offset somewnhat by reduced
costs associated with e.g. (i) monitoring
demand conditions and rasoonding to
avoid peak charges unde; he status
quo (if) administering £ OT | ~yments.

B
Comment [TS .1 Yeo, ~gree with JS
comment.-Signifi an. icwource goes

into these matters ‘rom some parties,
including fi~tributey generators as well
as transgiissio customers,

S

3 ST S ek e S B
Cor ime t |PB58]: Agree, but I've left
{} & Liscu ,sion of these benefits for the

secion on net economic benefits.

Although this raises the question of
whether DTCs' implementation and
ongoing costs should be included in the
section on net economic benefits?

Comment [BR59]: Just a thought —
the Authority could commit to assisting
parties to understand AoB through a
_series of workshops or 1 on 1 meetings.
This would justify downward pressure
his cost to paricipants.

Comment [PB60]: Yes, for sure.
However, Transpower appears to have
made a significant allowance for DTC
liaison.

Comment [PB617: We have
informally received an estimate of 4-8
weeks from one of the relatively larger
distributors,

Comment[PB62]: The material in

| this subsection is from a draft Code
amendment proposal that the Market
Analytics team would like to see
implemented.

Comment [BR63]: | can understand
how charging small DGs, say, 0. 1MW,
would require distributors to spend
some money. However, perhaps the
Authority's DG registry could be used to
assist distributors to calculate DG
charges. From the Authority's
perspective the reconciliation data as is
should be sufficient to allocate charges
to distributors. ‘

Just to bear in mind - the guidelines as
currently written do not land on a
threshold/deminimis for charging DG.
The Authority has kept options open for
charging DG behind the meter. No.
decision on 0.1MW threshold ha{" | 77 ]

Comment [1S641]: | am not convinced
this is a cost that needs to be in our
CBA (I am unsure). Isn't this a similar
issue to the additional components that
would only be implemented if net
beneficial? The TPM proposal cq

Comment [TS65]: Response to JS
comment; if there is a significant cost
here that is attributable to our proposal
(assuming we go for a gross load
approach) it might be worth calculating
so.we can report it to the board
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| Page 51: [1] Comment [1564

| am not convinced this is a cost that needs to be in our CBA (I am unsure). Isn't this a similar issue to
the additional components that would only be implemented if net beneficial? The TPM proposal could
be implemented without this. That is, with “grossing up” restricted to cases where generation is

metered.

| can understand how charging small DGs, say, 0. 1MW would require distributors to spend some
money. However, perhaps the Authority’s DG registry could be used to assist distributors to calculate
DG charges. From the Authority’s perspective the reconciliation data as is should be sufficient to

allocate charges to distributors.

Just to bear in mind — the guidelines as currently written do not land on a threshold/deminimis far
charging DG. The Authority has kept options open for charging DG behind the meter. No deciviorron
0.1MW threshold has been made. But it does need to be made soon!

This is not a DTC cost, and perhaps not in scope of TPM, but I'll put here anyway: Tlieis iieeds to be
a DG identifier in the reconciliation/vSPD datasets. This is perhaps a project in itsgif, Currently there
are data limitations and a requirement for discretionary decision making. Currextiy\, am looking at 100
discretionary decisions around DG and | have nothing to point to but my own‘iidgement after
comparing 5 data sources. There will be a cost associated with this.

[ Page 51: [3] Comment [TS65] "~ Tim Sparks 22/01/2019 5:06:00 PM |
Response to JS comment: if there is a significant cost here that is ait it Jtable to our proposal

(assuming we go for a gross load approach) it might be worth caizulating so we can report it to the
board — given that the board has not yet made a decision on the net vs gross issue.
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7.110
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Table 20: Transpower’s estimated cost to administer (in years 2-5) a TPM under
the TPM guidelines proposed in the 2016 Issues Paper

FTEincrease Year2-5 annual cost

Pricing & finance 3 ~ $320,000
Customersolutons 05 ~ ;f$50',"ooo§
EBusiness‘ienterprise' - 1 ~ $100,000
Consufiation .~ 05 ~ $50,000
EReportlng&bllllng - 01 . - $10,000
Metering .~ 05 §50000
System planning . 05 aan

_Vendor support - 0000
Total _ 68 ~ $805,000
Source: Transpower

Notes: 1.

We have used these cost estimates as our starting point for estimating Transpower’s
cost to administer our preferred TPM under the 2019 proposed TPM guidelines. We
believe Transpower’s effort and cost to administer a TPM undenthé 2019 proposed TPM
guidelines would be like what Transpower faced administering a1 "l\,. under the TPM
guidelines proposed in the 2016 Issues Paper. This is for¢hea raasons discussed above
in relation to the cost of developing and approvinig'a TP

We must adjust Transpower’s estimated onjyoin¢ TPM administration costs
As with Transpower’s TPM development and implemeriiation costs, Transpower and
PWC estimated Transpower's ongoing TPM a¢m.nistration costs based on Transpower
preparing a TPM comprising all compone*m of vvé TPM guidelines proposed in the 2016
Issues Paper.

Therefore, we must revise Transpowér's estimated ongoing TPM administration costs to
exclude our estimate® of-the cosfs rlating to the components shown in Table 10.

We estimate approxumately olie quarter of the effort in Transpower’'s 2016 cost estimates
for administering a TPM yriGr e TPM guidelines proposed in the 2016 Issues Paper®
was attributable to the atdiional components in the proposed TPM guidelines.

The AoB charge would a<d complexity to Transpower’s pricing and finance team’s TPM-
related work, and tothe amount of liaison, and possibly consultation, Transpower
undertakes wit/D'7Cs. However, we believe the introduction of a demand charge (one of
the compeeliissshown in Table 10) would also materially add to Transpower’s work. We
may be-o0 conservative estimating a 25 percent reduction in Transpower's ongoing
adminisirevion costs from removing the additional components shown in Table 10. A one
thi d4eduction may be more accurate. However, in keeping with the conservative nature
o¢his CBA, we have used a 25 percent reduction.

frnerefore, we have revised Transpower’s 2016 estimates of its ongoing TPM
administration costs to be as shown in Table 21 and Table 22/

56

57

Noting we have been unable to obtain Transpower's 2016 estimate, as an input to this.
As per the above footnote.
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-1 Comment [WE(701: |s someone

going to have a discussion with
_Transpower on this assumption?.

™ comment [PB71]: Ditto my previous
comment on this point.




8.8

8.9

8.10

8.11

8.12

Changes in allocative efficiency under the main scenario

We estimate that, under the main scenario, removing the RCPD charge would produce a
net consumer welfare gain of $2,347 miillion, in present value terms, between 2022 and
2049.% Welfare changes have been discounted at a rate of 6% per year.

Hhis welfare gain includes a consumer welfare improvement of $2,390 million from: [ :-~] Comment [EWZ(1: This is a marked
“““““ increase i, .. 2nefits when considered

against 1. 2 Oa ley Greenwood CBA. It
begs w1 quzstion, if the OG work was
dee 1ed 1 accurate is this work "more”
iNe"Cu.ae.

rC\. ament [EW771: 1 don't see any.

(a) lincreased consumption during peak demand periods, which has a higher value to
consumers than consumption during off-peak penods{

(b) (lower charges on more price-sensitive consumers and higher charges on less

price sensitive consumers _vidence of increased transmission,
: . distribution, or generation investment
(c) lower charges on mass-market consumers that have comparatively higher demanu being included in the model to explicitly
+ : : address this increase in peak demand —
for energy (i.e. place a highervalueonenergy)| N . e oirosediolransmission and
. S, " \ eneration which is required for.
The net consumer welfare gain of $2,347 million includes the $2,390 million cénsimer ?orecast dernand gmw?h andis
welfare improvement adjusted to reflect: F »-| included.
*{ comment [EWZ8]: How has price
(@) increased transmission loss and constraint excess of $7 mllllon (precent value), volatility be.En modelled? Argufb[ym

reach these conclusions requires use of.
o a complex model which simultaneously
[ HTH - . solve for generation strategy, dispatch,
(b) increased transmission investment costs of $58 mllhon (prestpi yaiue), from 2nd lon torm expancion of

increased peak demand transmission and generation.

due to higher peak demand

(c) apresentvalued $21 million transfer oftransm:ssm. inlarsgnnection charges from
generation customers to load customers

These results come from a model of electnc y den and t) at distinguishes demand by:
(a) 14 areas (backbone nodes)

(b) mass market (distributor) deménd angvarge’industrial demand

(c) time of use 'k

(d) energy source: -

(e) grid offtake dqring demaid (fezks (the top 1,600 trading periods)

() demand ser\ied by digtnivuted generation during demand peaks

(g) demand met by grid Offtake and distributed generation during shoulder periods (the
next highest 3,0/3.tading periods after the highest 1,600 trading periods)

(h) demand mi2t b): grid offtake and distributed generation during off-peak periods (the
lowest (12,245 trading periods).

The basiéfal)categorising a typical year's 17,520 trading periods in the manner set out
above(is v Cluster analysis of trading periods, by each of the four transmission pricing
reqions it New Zealand. The cluster analysis identified six clusters of demand. We
¢hi=o'to take the first two clusters as the peak and shoulder and to combine the
subsequent clusters into a single off-peak period. This is because our interest is in peak
demand, given its impact on transmission system capacity and costs.

68

We assume the TPM proposal is implemented in 2022, and 2049 is when our evaluation period ends.

68 8 May 2019 4.55 PM




8.15

8.16

8.17

8.18

8.19

8.20

We look first at the effect on electricity demand of changes to transmission
charges

The model of electricity demand considers consumers switching their electricity use
between:

(a) different time periods
(b) grid-supplied electricity and electricity supplied by distributed generation.

Consumers’ responses to price changes vary between regions and between large
industrial demand and mass market demand. This variation reflects fundamental
differences in consumers’ electricity demand choices. For example, some consumers
place a higher value on using electricity during peak demand periods, because they
want to use heating when it is cold or to cook dinner when they get home from work.

Variations in consumers’ price responsiveness also reflect the availability of local,
distributed, generation and differences in wholesale energy prices (that reflectthg"Cuasuof
transporting electricity). Consumers’ responsiveness to prices tends o increasd irprices
are relatively higher. [For example consumers supplied by the Marsden bac <bune node
will tend to be more price responsive than consumers at the Benmore bac<bune node,
because the price of energy at the Marsden backbone node is generalv 18% higher
than the average energy price nationally, while prices at the Benmgrerbackbone node . _.---] Comment [EW79]: This is a funclion
are on average 5% lower. This price difference reflects the extenito'wnich consumers ;’;,§§§if,?;‘;f,;‘;’;:;@i',‘,“;ﬁi?n';“°‘
supplied by the Marsden backbone node rely on more transmissicn network to transport

energy to them compared to consumers supplied y thel EXninore backbone node.

lGnd exit points with substantial distributed generatr JN Gon avoid transmission charges
under the current TPM, by reducing their share of c2mar d during peak demand periods:
For example, the Whakamaru backbone node has significant distributed generation,
resulting in electricity offtake from the grid beir.aclbse to zero during peak demand
penods This reduces overall prices at the ‘Nhokamaru backbone node and tends to
reduce price sensitivity — a 10% change in yrices has a smallerimpact if prices are
relatively low to begin wﬂh.i ..--1 Comment [EWB0]: Is this the case or

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" - does it reflect the fact that Whakamaru
The TPM proposal leads to a<iglificant shift in the incidence of transmission charges. is a typically a grid injection node and
) the way the simplified model has been
Table 28 shows this: THe tabl€ 1,based on projected interconnection revenue, and only built, the close to zero grid off-take
takes account of demand yeepenise to prices. In other words, the results in Table 28 are reflects increased dispaich of local
generation at peak and has nothing to
from :solatmg the effecte,0nthe TPM proposal on allocative efficiency and consumer do with iransmission pricing .

demand re nse.

In this ﬂrst step ¢t oyr modelling, Transpower’s forecast revenue comprises:
(a) Transphwer's base capital expenditure

p) Trangpower's listed projects,® and
( Y proj

69

As ndrtbf each process for setting Transpower's price-quality path for a regulatory control period, the
Cumiierce Commission publishes a list of base capital expenditure projects that:

«  Transpower expects to commission during the regulatory control period, and

« must follow the same process for approval as a major capital expenditure project.
Transpower may submit a proposal to the Commerce Commission, seeking approval for one or more of
these ‘listed projects’, up to 22 months prior to the end of the regulatory control period within which the
project is commissioned. The approved funding for the listed project is added to Transpower’s base capital
expenditure allowance as part of the yearly updates to Transpower's allowed revenue. See
https://comcom. govt.nz/requlated-industries/electricity-ines/electricity-transmission/transpower-capital-
investment-proposals/transpower-listed-projects.

71 8 May 2019 4.55 PM




8.21

8.22

(c) Transpower's approved major expenditure.

Changes in the incidence of transmission charges translate into changes in prices faced
by consumers. Under the current TPM, transmission charges translate into high prices
for peak demand. As explained in [the model appendix], we have modelled the RCPD
charge as being a charge levied against average MWh consumption during the 1,600
trading periods with the highest MW demand.

In practice, RCPD charges are much more concentrated than this — targeted at the top
100 coincident peak demand periods. However, the model of electricity demand
considers a more diluted price signal, on the assumption that consumers:

(a) [do not know which demand periods will attract coincident peak demand charges,
and therefore

(b) treat all peak demand periods as potential candidates for attracting a coinciden:
peak demand charge.

Table 28: Shares of transmission interconnection revenue;byﬁbackbg newode

Shares of projected real Transpower revenue between 202.2’énd 204S¥incorporating
demand response), for load customers

Comment [EW811: But EDBs the
“consumers” do know when peaks are
going to occur and control foad
accordingly. Do we then have a
chicken and egg situation —Is load
being controlled to avoid requirements
for increased investment in
{transmission and distribution or to avoid
transmission charges. Numerous
studies have shown that load control to

defer investment is economically

Baseline TPM propose! + Change
Backbone Mass Large Mass ;‘ Lcr;; Mass Large
Island node | market |industrial| mariet jindustrial | market | industrial
North | MDN 3.1% ~ | 54% - 2.3% -
OTA 202% | 18% A d5k% | 2.8% | 67% | 1.0%
HLY 71% | 1.0%. p 8.0% 1.2% 0.9% 0.1%
TRK 51% (5% 4.3% 0.6% -0.8% 0.1%
wkm | 7 0.0% :!_ J.. 0.8% - 0.8% -
SFD. 7% 0.1% 2.5% 0.1% -0.2% 0.0%
RDF 24% | 08% | 26% | 08% | -08% | 0.0%
| BPE 26% | 04% | 28% | 04% | 02% | 0.0%
uas ) 8.7% - 7.8% - -0.8% -
South/ KK 2.8% . 2.5% - -0.3% .
N +ISL 14.2% 0.2% 10.9% 0.1% 33% | -0.1%
v \ BEN 2.4% - 1.4% - -1.0% -
' ROX 2.4% - 1.8% - -0.5% -
™WI 2.0% 9.5% 1.4% 5.9% 06% | -3.7%

Source: Electricity Authority
Notes: 1,

72 8 May 2019 4.55 PM
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8.23

8.24

8.25

8.26

8.27

8.28

Our model of consumer demand treats transmission interconnection charges as a

$ / MWh charge. Of course, under the TPM proposal this is not how transmission
interconnection costs would be charged. However, the approach we have followed in the
CBA ensures that, under the demand modelling, consumers still consider the overall cost
of electricity when making their consumption decisions. That is, we assume consumers
only increase their overall electricity consumption if the average cost of electricity falls
relative to other goods and services available to them.

To implement this assumption, we must convert lump sum transmission costs into a
price or average cost equivalent. We assume consumer time of use demand decisions
take account of relative prices rather than absolute prices. Thus, if the same MWh
charge is applied to all times of use, it has no net effect on consumers’ electricity
demand decisions. Although if all prices increase by the same amount this does redite
consumer purchasing power and results in lower overall expenditure on electrigcity:

[In general, mass market consumers’ electricity use during peak demand periou. is ..nore
price sensitive than that of large industrial consumers. This reflects the fact tha 'arge
industrial consumers have already optlmlsed their energy use to avoid conduniing
electnclty when prices are very high. The remaining amount of electricitv used by large
industrial consumers, during peak penods is by-in-large less avoicabi and less price

sensitive than mass market consumers’ peak demand] -1 Comment [EW82]: Thisis

. _— . - ) ) o Ry T - inconsistent with feedback received in
IMass market demand also includes automated demand rospanss (ripple control) that, 'Cfg:tf;';:‘;i ‘;gfrhad\';:ﬁ csfzgg;mMost
empirically, sees material demand reductions when dem.ana or prices are high and thus difect connect customers are price

sensitive with respect to energy
“““““““““““““““““““““““““““““““ . consumption above some minimum
level — what they have hedged.

' Comment [EW831: Ripple may be
used when demand is high but where is |

franslates into observed sensitivity to price chang’e' ]

Examples of demand elasticities for mass: ‘market defwand and for large industrial
demand are shown in Table 29 and Table 30. 'b%.bold values in the tables, on the

diagonals, represent ‘own-price’ elasticitias?Whis=s the change in demand given a the evidence that it is being used when
i : e N ot 1i prices are high? Is there arisk that an
change in the price of consumption duri:@ that time of use. Bssumption that high demand is
Eedihuaiale
The values either side of the diagonéls are substitution elasticities. For example, a 10% SYTAyToLs Wil Noh plices b bolg

increase in the price of, gnd supplies’ eiectricity at peak is estimated to result in a 4.8%
(0.48 per unit change) increasciin wse of distributed generation at peak at mass market
backbone nodes (on average )\ Conversely a 10% increase in peak prices is estimated to
resultina 0.1% (O .01 per‘ynit'change) reduction in demand off-peak — indicating that
higher prices ‘at-peak-crovid ‘out consumption at other times by reducing income
available to spent,on eleCtricity.

Table 29 4iac=/market demand elasticities

Evalugted 41 the average expenditure share 2010-2017

Quantity

Peak Distributed Shoulder
~ generation
peak

-1.08

73 8 May 2019 4.55 PM




8.33

8.34

8.35

[Table 32 depicts two approaches to charging for transmission services. Under the first
approach, a charge levied against average MWh consumption during peak demand
periods replaces the current RCPD charge. This first approach captures just the
economic effects of removing peak transmission price signals. It does not capture the
economic effects of allocating transmission charges based on the benefits that
transmission users receive from the transmission investment (including re-allocating the
cost of some existing transmission assets based on estimates of the benefit from using
those existing assets). It also does not include a reallocation of revenue between load
and generation customers. |

L l’?:o:mAent [EW84]: If you remove a

"""""""""""""""""""""""""""""""""""""""""""""""""""""" p.-k charge then in peak periods we
Under the second approach to charging for transmission services, revenue is allocated | 7ould expect to see increased losses
. and congestion on the transmission
according to: system, giving rise to increased energy
. . . prices and as a conseguence welfare
(a) estimated shares of benefits from some existing assets losses.

(b) shares of benefits from forecast transmission revenue, and

(¢) AMD (being the average AMD over the fi ve years prior to the introducliomorthe
proposed changes to transmission pnces)

The price changes in Table 31 reflect this second approach. . "

Table 32: Consumer welfare, allocative efficiency gair’s

Present value welfare change 2022-2049

= —( r AoB and AMD
Backbone ~——T——‘-|
Island node Mass market | Large indisfrial | Mass market | Large industrial

North | MDN 55 N 71 .
OTA ’ 1},085 N\ -83 320 -67
Hy | e -23 143 6
RK | (e -39 207 5
WKM Nea1 . -60 -
SFD | 73 -2 94 0
REF e 131 -28 157 3
| o“;:—‘ 57 -1 59 -1
[_—— ) HAY 343 - 298 -
;r-‘“:)uth KIK 80 - 96 -~
' ISL 429 -1 627 5

Our use of the average of the AMD across the past five years is to simplify the modelling. As set out in
Table 6, we assume Transpower would apply a 10-year lag, or use such other approach that minimises the
incentive on consumers o alter their maximum demand to fower their share of the residual charge.
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(b) an indirect effect on electricity bills from consumers changing their demand —
changing how much they consume overall and/or changing how much they
consume at different times of use (say from off-peak to peak) in response to

() changes in the relative price of consuming at different times of use
(i) changes in the overall price of electricity.

8.42 Consumers may prefer the choices they made over how much electricity to consume,
and when, before the change in electricity prices. However, they can re-optimise their
spending. This re-optimisation — the indirect or substitution effect — means they are not
as badly off, in terms of their economic welfare, as a direct price change measure might
suggest.

8.43 Current RCPD charges place a premium on grid use during peak demand periods. Thig
premium is not necessarily correlated with costs of supply. RCPD charges are:

(@) not calculated to reflect region-specific transmission capacity, or.lack theretf

(b) rise following increases in transmission capacity.

8.44 |Removing the premium on peak demand will benefit consumers by reducing costs
associated with demand at times when eleciricity is particularly valuabic | Comment [EWB5]: Two points —to

T e MY T what extent do consumers see a peak
8.45 The value to consumers of using electricity at peak is illustrated By the'tact that demand premium because of the
. o s ; . cument transmission charge allocation
approximately 30% of wholesale market expenditure (costs) of>cunauring the top 1600 method? Would removal of the

premium arising from transmission
allocations get outweighed by energy

; ’ price impacts if demand increased in
8.46 Thus, to estimate benefits to consumers we qnsmr,.. peak periods? :

trading periods, which account for only 9% of tra i“n,g'pe‘i( is.

{(a) the value to consumers of demand atf:péak, baszed/on how much expenditure
occurs at peak. :

(b) impacts of changes to prices; valued @i\ctivent expenditure shares

8.47 For example, at 30% of current expenditu:q shares, peak demand is vastly more
valuable than demand at any other tine.

8.48 A 50% reduction in prices at pwal s dxpected to result in a 2% increase in demand.
Valued at current expenditure_ shyres, this change in demand is worth 2% x 30% x
$4,000,000,000.= $24,00C ;U0 dnnually, assuming fixed expenditure in the baseline.

8.49 In addition,ﬁthégcbst of copsuiming at peak — irrespective of changes in demand —is on
average 50% chéaper. Tiis results in an average cost reduction of $600,000,000.

8.50 Of course, these cost reductions are offset by increased costs of consuming in other
periods. Thut /Wi need to deduct costs from other periods.

8.51 Akey guesticn for cost benefit analysis is how to value the relative change in costs —in
terms'of censumer welfare and hence allocative efficiency?

8.52 “Towéngwer this question we appeal to conventional economic principles:

(@) revealed preference, which implies that if we observe higher demand for higher
priced products those products must be preferred to other lower priced products

(b) diminishing marginal utility of consumption, which implies that consumers get
marginally less value out of an additional unit of consumption than they did out of
the previous unit of consumption
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8.78

demand declines. The additional investment cost that is measured is the amount of
additional revenue required to maintain a stable rate of revenue per MW of peak
demand.

[Part of the increase in peak demand for grid services comes from reduced reliance on
distributed generation during peak demand periods. Under the TPM proposal, the use of
distributed generation during peak demand periods is estimated to decrease — by 5
percent on average between 2022 and 2049. [This reflects the fact that under the TPM

proposal the relative price of distributed generation, compared to the price for peak grid
demand, increases significantly because the price for peak demand falls significantly
(from removing the RCPD charge).

Table 34: Scarcity of local generation, price mark-ups and discounts

Average mark up (local price over national average), all times of use. Scarcitysngasyred

by net surplus of load over generation (rounded to 2 decimal places). .

Backbone node Probability of Mark-up, scarcity Mc *k-‘_lo,_;x(;—’
scarcity at peak sCercity
MDN 1.00 1.18" [e, -
OTA 1.00 ",l A1 N -
HLY 0.00 4 “o‘_ \ 1.07
TRK 1.00 109 0.88
WKM 0.00.’, 1.04 1.04
RDF 098 :— 1.04 1.01
SFD 0.20 1.09 1.03
BPE u_‘l_ J 1.10 1.04
HAY 17)0 1.08 -
KIK > 1.00 1.08 -
ISL 1.00 1.06 -
BEN S 0.00 1.13 0.95
ROX ' 3 0.00 1.45 0.97
l[_,",\,_ ) 0.71 1.03 0.88
;ource: Electricity Authority
Notes: 1.
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Figure 5: Peak energy price impacts
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: -1 Comment{EWS87]: How are
transmission losses and constraints
captured in these two figures? (5 & 6).
Are these based on a security.
constrained economic dispatch?

{Figure 6: Average energy price impactﬁ
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8.89

8.90

8.91

8.92

8.93

8.94

8.95

8.36

Ve forecast energy prices will be 1% lower, on average undiscounted, between 2022
and 2049 under the proposal compared to the current TPM]

Reductions in energy prices are partly because of a reduction in distortions to generation
investment under the current TPM arrangements. Existing interconnection charges faced
by generators in the South Island reduce returns on investment to generation in the
South Island, even where projects exist that are otherwise relatively low cost.

[lt is difficult, if not impossible, to completely disentangle the effects this distortion has on
generation investment. This is because the current TPM reduces peak demand growth;
which reduces the frequency with which new investment is profitable, regardless of
transmission prices faced by investors in generation. Furthermore, if lower cost
generation is inhibited by transmission costs and is replaced by more expensive
generation then this will flow through into higher energy prices, further retardlng denina

growth and further reducing opportunities to invest, ] , o

\With these confounding factors in mind, we have estimated that the costs ofithe current
HVDC charge on South Island generation cause energy prices to be 0.6." hiaher than
they otherwise would be — holding all else constant except the distorionary. ~ffect on
generation investment. This is due to investment in the South Island heing delayed or
displaced by more expensive generation. The present value impact on'consumers is
$198 million. | o

This estimate is artificial in the sense that it assumes th@t.shery, Is no distortionary effect
on investment, while generators continue to pay HVBR@wharges. If HVDC charges were
instead transferred to consumers, to capturye;the benefit ¢f removing the investment
distortion, this would add additional costs to consumevs; depending on how the costs
were recovered. o

Notably, the proposal includes a sifmilar dicfortian, in so far as the area of benefit charge
applies to generation and will disincentiviae hvestment in generation in areas that have
benefitted from generation investmert — particularly in the South Island. We estimate
that the costs of this dlstortton amonto a 1% increase in energy prices on average
between 2022 and 2049 ‘The.iMo&at on consumers is an estimated cost of $1,270
million (present valued) again based on comparing projected prices under the proposal
and projected prices undesan assumptlon that there is no distortion from AoB charges.
The cost in this-instance 1y larger than for the current TPM ($198 million) because prices
rise most at. duriri. periods of peak demand and peak demand is higher under the
proposal.

That is, redut=d fnvestment in the South Island may be efficient if it is offset by higher
investmeltimthe North Island (closer to a majority of load) and reduced need for
generftion vestment. Similarly, an increase in generation in other parts of the country,
suzipas4ie Upper South Island, may also be more efficient if it avoids the need for new
wareniission investments, even where such generation projects are on the face of it
(rore expensive than alternative investments.

Efficiency of investment in distributed energy resources

We estimate the TPM proposal would significantly improve the efficiency of future
investment in distributed energy resources. Highly concentrated peak transmission
charges could be expected to cause inefficient investment in distributed energy
resources, done to avoid the peak transmission charges. Economic agents invest in
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price — wholesale orretan, h
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Comment [EW89]: What low cost
generation has been displaced by
higher cost generation as a
consequence of transmission charges
since the introduction of the wholesale
markel? In my experience an inability to
capture location differences is a much
bigger issue.

Comment [EW90]: See previous
comment — with an average locational
difference of say 12.5% between
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a significantly more efficient plant
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constructed ahead of an equivalent

| plantin the North Island.




distributed energy resources that are cheaper than peak electricity prices, inclusive of
transmission charges, but which are more expensive than peak electricity prices,
exclusive of transmission charges.

8.97 The extent of any such inefficiency depends critically on the relative cost of new
technologies. (Our assessment suggests that, over the next 20 years, the cost of new
technologies is likely to cause a large amount of inefficient investment in distributed

energy. resotirces that cost more than peak electricity. prices exclusive of transmission
charges|

8.98 [This assessment is based on the gains from investing in network scale batteries in order
to arbitrage peak electricity prices, inclusive of transmission charges. {Storage

_________________________ -

technologies are the most relevant technologies for our assessment as other
technologies are either already economic, under limited circumstances (such as
distributed wind generation), or do not affect peak charges unless storage costs are
considered (such as in the case of solar generation).

8.99 |We assume in our main scenario that the levelised (through life) capltal costs of batteries
is $250IMWh74 in 2019 and that this cost declmes at7 percent per annuii over ine next
30 years,
electricity off-peak and sell the electricity into the wholesale marketdyning peak and
shoulder periods while also avoiding transmission charges.

8.100 Under our assumptions about distributed energy resources ard thzir cost, transmission
charges under the current TPM arrangements ca 'se $£54 mnion of investment in
distributed energy resources to be brought forward, iefficiandy, between 2027 and
2042. In present value terms this equates to a‘cost of $216 million.

8.101 This also increases transmission prices; becaum Transpower’s revenue is recovered
over a smaller volume of electricity. This leads #$ 4 cost to consumers of $19 million
(present value, over and above the allocaiise efficiency costs of the current TPM of
$2,383 as outlined earlier). '

8.102 Investment in batteries to.avoid peak demand charges would have the effect of reducing
the need for transmission inveéstrasht) However, this reduction in costs is inefficient in so
far as it results in net costs ta{cohsumers through higher transmission charges and
inefficient investrﬁent in batieries.

8.103 When we factor major transinission capital expenditure into our main scenario (see the
discussion below the ¥7M proposal delivers a benefit of $183 mllhon (present value)

from avondmg belttely, investment inefficiently brought forward under the current TPM
arrangements.

8.104 [t should he+ioted these results only consider the incentive investors would have to
investin ~ewwork scale batteries solely for the purpose of arbitraging energy costs and
avziding peak transmission charges|

Tais value is potentially high for batteries used to avoid transmission charges. Our analysis suggests that
current levelized cost of batteries, used to avoid coincident peak transmission charges, may be as low as
$190/MWh. The value of $250 per MWh is for batteries used to arbitrage between lower priced off-peak
energy and higher priced peak and shoulder energy.

Bloomberg New Energy Outlook 2018 projects battery costs to decline by 66 percent over 13 years (an
average annual decline of approximately 8 percent per year). We have adopted a lower annual average

decline for our main scenario, in order to not overstate impacts. We have used the higher 8% average
annual decline as a sensitivity for relatively lower future distributed generation costs.

75
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Comment [EW92]: The primary
revenue streams from storage do not
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Homcastle Power Reserve plant (Tesla
battery in South Australia) for details.
My experience with similar plant in
Australia highlights that they expectto
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Comment [EW931]: Current prices are
probably circa NZ$160. A recent
Stanford University study has found
that storage prices have dropped by
approx. 75% since 2012, and significant
future declines are expected.

arbitrage opportunities is not the basis
for storage investment. See previous

comments




Notes: 1. $2018 millions

8.106 In the baseline, energy prices are substantially higher, on average, than under the
proposal (see Figure 6). [T his is because rising interconnection (peak demand) charges
suppress growth in demand, reducing demand for generation capacity and opportunities

for profitable investment in electricity generation. iT his has the effect of lengthening i.-=-] Comment [EW9. I: Growth in peak
. . . S demand, oed to Le careful about
generation investment cycles, so that prices are higher for longer. what weikre thiking abolfi - are we
consizoting energy. (MWhs) or capacity

(e

Figure 7: Average energy prices exclusive of interconnection charges
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Source: Electricity Authority
Notes: 1. $2010

8.107 In this fourth and final step of sax rasdelling, we include in our modelling all potential
major capital expehditwe includely in Transpower’'s RCP3 proposal (for commissioning in
RCP3 and beyond). This facludes:

(a) [\Naikat;o and Upger North Island voltage managemeni
(b) South Islard roliability — HVDC 2 replacement cables and 1 new cable

(¢) Upper szuth Island voltage stability — switching station at Rangitata

(d) Unpcr South Island voltage stability — new line Islington

(e)=~Shith Island reliability — lower South Island (Clutha — Upper Waitaki)[ ~i:.--] Comment [EW96T: Which of these
projects have been deferred due to

maximum demand price signals? If
these have to be brought forward due
to increasing peak demand from

removing that signal then then there is
welfare loss - has this ben captured?

8.108 Wehave allocated the benefits of these major transmission investments based on LCE
shares. This enables us to compare the effects on consumer welfare of:

(a) these major transmission investments, and
(b) changes in demand on investment in grid-connected generation and energy costs.

8.109 We are evaluating the impacts of allocating transmission charges based on the benefits
of increased capital spending across the entire interconnected network, rather than
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8.110

8.111

8.112

evaluating the impacts of allocating transmission charges based on the benefits of
specific transmission projects.

Under this final step, and as for the preceding steps in our analysis, we have assessed
the impact that demand growth could have on bringing forward transmission investment
and increasing costs on consumers.

As discussed above, we assume that revenue per maximum observed peak MWh is
maintained in the face of increased peak demand. Assessing any consequent increase
in transmission investment costs is complicated by the presence of reduced peak grid
demand in the baseline due to investment in batteries to avoid peak demand charges
and rising interconnection charges, per MWh of peak demand and thus lower peak
demand. The effect of this dynamic on peak prices for grid delivered electricity is
summarised in Eigure 7.

We would expect that fransmission investment would decline in the baseline as demand
for transmission capacity declines with the decline in peak demand. LNonethelv” for,

simplicity, we maintain the assumptlon that transmission investment proceegaat'a pace
necessary to ensure constant revenue per maximum observed peak MW, This
assumption reflects the fact that a majority of interconnection: revenuy,is refoted to past
investments and is unaffected by reduced demand for transmnssnon oprvices when there
is a reduction in peak demand.

2:-1. Comment [EW971: Only as it relates

[Figure 8: Peak demand prices inclusive of mterconn ‘ction charged
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A summary of the costs and benefits of the proposal are summarised in Table 38. The
first row is our assessment of gross allocative efficiency gains — the amount that
consumers would be willing to pay for the proposed TPM inclusive of costs from revenue
transfers between generators and consumers ((E) in Table 38).

94 8 May 2019 4.55 PM

1o growth projects. Sustaining and
reliability: projects would arguably
remain the same.

Comment [EW98]: Wholesale or
retail prices? Does the proposal curve
include the average transmission
component:or has transmission been
{otally excluded, while there may be no
peak price component there must be
some fransmission component?




8.118

8.119

(a) greater consumer engagement in transmission investment decisions, and

(b) improved efficiency of transmission investment due to improvements in the
incentive compatibility of transmission pricing under the TPM proposal relative to

under the current TPM arrangements. |

We have considered the undergrounding of transmission assets in Auckland
Under the current TPM arrangements, the cost to consumers in Auckland of an
undergrounding investment would be substantially lower than the cost of the investment.

This is shown in Table 40.

Under the current TPM arrangements, mass market prices (average per MWh) in
Auckland (represented by the Otahuhu backbone node) rise by less than mass market
prices in Hawke’s Bay (represented by the Redcliffe backbone node) or Wellington (the
Haywards backbone node). This reflects the fact that the Auckland undergrounding
investment is paid for by consumers based on shares of coincident peak demand{"even

though those volumes are unrelated to the drivers for the investment:: .

Comment [EW99]: Cant ese
benefits be claii \ed the;, i ranspower

wa

s previously st biect 10 the GIT and is

Table 40: impact of Auckland undergrounding on wholeséié prices

Change in prices, average 2030-2049, inclusive of interconnection/ché tges

|
Current TPM arrangements

Island TPM proposal
cacore | oo mae | L8 assmarer | Lot

North MDN 78 | 1.2 -
OTA 83 4 5.4 4.3
HLY TR Y 1.2 0.8
TRK 82 5.7 13 0.7

WKM Yo - 0.6 -
|'sFD 8 8.1 06 1.2 1.0
RO 9.1 0.3 13 0.8
poE 8.7 3.1 13 1.0
“Dhay 9.3 - -1.4 -
scin, |k 8.7 - 1.4 -
\ ISL 8.1 9.1 13 12
) BEN 9.0 - 12 R
ROX 10.0 - 13 -
TWI 9.1 29 12 1.0
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8.120

8.121

8.122

8.123

8.124

Source: Electricity Authority
Notes: 1. $2018 per MWh

This Auckland undergrounding scenario is based on an investment of $1.5 billion in total,
commissioned over a period of 10 years in equal amounts, adding $25.5 million to
Transpower’s required revenue in each year that a new tranche of work is completed.

We assumd this transmission investment is inefficient (the costs exceed benefits), but .--1'Commeny ITS100]: Need to be
that th f ti dated by Auckland | ol ts. We \ car( ful. w'h (his ‘assumption. ComCom
that t e’mves ment is mandated by Auckland regional planning requirements. We reaitie i+ intended to prevent inefficient
assume there is enough public interest in the project, in Auckland, to justify the % [Vnveqtments from taking place.
investment at a cost to consumers of $3.9 per MWh (a total cost of $999 million in %/ |IPerhaps a safer assumption might be
additional transmission charges, between 2030 and 2049). However, this ignores the 3y that there was a lower-cost (above

. . . . .| ground) altemative that was ruled out
substantial cost the investment would impose on consumers outside Auckland. | by Auckland regional planning

. P 3| 'requirements.
Under the current TPM arrangements, the cost of such an investment would lead /< b -
Ea Comment [EW101]: Which lends to

(a) increased electricity prices for all consumers e concept of (his being 2 conneclion

(b) adecline in electricity consumption for all consumers.

Under the TPM proposal, price increases are concentrated, in Auckland. The TPM
proposal substantially increases the welfare gain to electnc;ty conslpivrs by avoiding a
significant increase in electricity costs, except in Auckland. The.estirndted welfare
improvement is $987 million — over and above the main re$ult‘se® Error! Reference
source not found., consumer welfare change excludm 1 caergy prices).

In addition to direct welfare costs from mcreased tr (nsmission charges and higher
energy prices the undergrounding project, gauses anadd tional $27 million (present
value) of inefficient investment in batteries to ayaid higher transmission charges.

[Table 41: Consumer welfare changes. Auckland undergrounding scenariq

-1 .Comment [EW102]: if the
undergrounding is considered an

Auckland connection asset then no
welfare change, from the proposal.

Present value welfare change 2022-.049, TPM proposal versus current TPM
arrangements, incremental efiacl of yndergrounding scenario

Island ] L _"uckland undergrounding

‘ ’ Mass market l Large industrial
Noth | MPR, 61 -
~ ’JTA— -185 -45
{HLY 154 4
- TRK 111 6
!_ N WKM 0 -
l SFD 59 0
RDF 73 -1
BPE 65 2
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Island Auckland undergrounding
Mass market | Large industrial

HAY 185 -

South KIK 62 -
ISL 301 2
BEN 54 -
ROX 61 -
™ 52 i T DO | o [EWL e
Sub-total 1,052 65 el
Total 987

Source: Electricity Authority
Notes: 1. $2018 millions

8.125 Given the concentrated cost impost on consumers:in"Aucddnanitis much more likely
that this investment would not go ahead, which would bedecandmically efficient. If the
investment were to proceed, the impact would ‘be nfuch=st damaging to consumer
welfare than under the current TPM arrangements

8.126 Even if such an investment proposal was rejeqler? under the current TPM arrangements,
following analysis and consultation-on the irvasizient proposal’s costs and benefits, the
cost of analysis and consuitation wouldiwe mefticient. This is because it could have been
avoided under the TPM proposal, by applyirg the AoB charging methodology to the
proposed investment.

We have considered the propesea WUNI voltage stability project

8.127 [The purpose of the WUNI = olte. 52 stability project is to resolve voltage stability issues in
the upper North Island. As with the Auckland undergrounding scenario, the WUNI
voltage stability scenario thows consumer welfare gains from allocating transmission

costs to areas of ¢ 2nefit, rather than passing the costs on to all consumers| [EW104]: But arguably this
"""""""""" provides a reliability l?enefit that
8.128 Under the currentH°M arrangements, the cost of the WUNI voltage stability project provides wider benefits than solely to
R the upper North Island.

would be impésed on all consumers. Under the TPM proposal, we assume the costs of
the WUNi=ollage stability project would instead be imposed only on consumers supplied
by the! Gtahuhu and Marsden backbone nodes.

8.129MAszndwn in Table 42, in the WUNI voltage stability scenario, the TPM proposal delivers
3131 mllhon in additional consumer welfare compared with the current TPM
arrangements. The underlying drivers for most of this benefit are the same as for our
main (Mixed renewables) scenario.

8.130 The major capital expenditure modelled in this WUNI voltage stability scenario is limited
to $1741 million in transmission assets commissioned (in two steps) in 2030 and 2031.
We expect Transpower will invest a more modest amount of resources before 2030 to
manage voltage issues in the upper North Island. However, we have not considered this
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8.132

8.133

8.134

8.135

8.136

8.137

138

(b) higher energy costs — caused by a delay in new generation investment relative to
generation investment under the TPM proposal, with this delay being due to lower
peak electricity demand because of the RCPD charge.

Under the TPM proposal there will be substantially less (if not zero) incentive on
consumers who are not beneficiaries of the WUNI voltage stability project to oppose the
project. Under the current TPM arrangements, consumers outside Auckland and
Northland would have a material incentive to scrutinise and oppose the investment,
because:

(a) there would be no benefits to them from the project
(b) they would face substantial costs — for example:

(i)  $25 million to large industrial consumers, including $17 million to large
industrial consumers supplied at the Tiwai backbone node

(i)  $51 million to mass market consumers supplied by the lslmgton blickhon:
node.

Under the TPM proposal, there would be an increased incenti\/;e"’bn consumess in

Auckland and Northland to scrutinise the proposed WUNI voltage stability project, and to

try to determine if Transpower’s proposal is the most cost-effective/ontion available.
Furthermore, those consumers in Auckland and Northland with aiteihatives to the

proposed investment could provide Transpower with informatidn tp show that they would

be unlikely to benefit from it. {They may, for example, have a 1oca generation alternative

that could ultimately reduce the costs of the propose" 10iAge stability prOJect Such

incentives are much more muted under the current TPM arrangements. |

Comment [EW105]: Underthe
urrent Capex M Transpower is

[Under the TPM proposal there would be a Iower probability of delay caused by non- :g;g“g ‘a‘;tg’rig‘t}?ez“dﬁctg'i‘:ggf;:case
beneficiaries trying to prevent the WUNI voltag e stability investment altogether. Although is there any benefil?.

some beneficiaries may resist being iden:fea as beneficiaries, they will have an

incentive not to delay the investment, as Hoig so would mean they possibly faced

substantial costs from reduced service reliapility. f _...--] Comment [EW106]: Prudent project
""""""""""""""""""""""""""""""""""" management wi!l build in requirements

If the WUNI investmenti |s efficier{ it a benefit-to-cost ratio of at least one, any ?g;:?:ﬂ?ég;';‘)‘; :*l‘:nf,;rngzbflj:]ay

unnecessary delay to the proiechwould create costs for consumers. but rathar an earlier start date for

developing the business case for
submission to ComCom,

Recent history shows that/misalignment of transmission charges from benefits of
transmission mvestm<=m Yenefits causes avoidable costs to consumers. The Otahuhu
substation dgvero ty projast, approved by the Electricity Commission in August 2007, was
challenged by mdjox electricity users. This challenge began as part of the Electricity
Commission’ganpraval process and continued through the High Court and the Supreme
court. Thorgidth challenge was ultimately unsuccessful, it carried costs in terms of
project deiays and litigation costs.

This«challange was motivated, in part, by the prospect of significant increases in
tranSnlission charges for major users that did not stand to benefit from the project. The
New Zealand Aluminium smelter, for example, faced an increase in charges of
approximately $1.5 million per year.

IAssuming that the project was efficient and beneficial to consumers in Auckland, the __.---{ Comment [TS107]: Need to say

ts of this chall timated to be $3.1 million. Thi based dural and something about the fact that we are
costs 0 Is challenge are estimated fo be mitlion. is is based on procedural an assuming the opposite (in deciding that
litigation costs of $1.5 million and costs to consumers of $1.6 million in reduced energy Otahuhu costs will be recovered

through the residual charge)
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8.140

8.141

8.142

8.143

8.144

8.145

8.146

Extrapolating the costs of delay and judicial proceedings to future investments, the
potential future cost of similar challenges, caused by the current transmission pricing
arrangements is estimated to be a present value $1.7 million.””

Notably, the estimated cost of delay, in terms of reduced reliability, is much lower than
the incremental cost of the substation diversity project. The approved cost of the project,
$125.6 million (2018 dollars), implies a break-even economic annual benefit that is 10
times larger than the annualised benefits of the investment.

[This raises the prospect of whether this, or other investments, might have been
efficiently delayed or cheaper alternatives employed to meet the same objectives if
beneficiaries of these investments had faced the costs of these investments. |

I ¢ the projects were approved by the
The Upper North Island Dynamic Reactive Support (UNI DRS) is example of another regulator.

investment that may have differed if beneficiaries faced the costs of this project. The «!NI

DRS project, proposed to the Electricity Commission in 2010, assumed that thi2re wohld

be “no new committed generation in the Upper North Island region prior to 2045 .° Yet

there was the potential for new generation, as has become apparent witi, the

forthcoming expansion of the Ngawha geothermal power plant. This is not . say that the
expansion of Ngawha would necessarily have reduced the need for.inci»ased dynamic
reactive support in, say, Northland (one component of the projech. Hovvever, there was

no incentive on Ngawha's owners or on the beneficiaries of the proj=ct to consider if

there were cheaper alternatives that could, efficiently, deliv (he ~osts — including

whether costs could be efficiently deferred by funding (ir: 0ai8 1ne expansion of Ngawhd. .-

[Indeed, of the $2.2 billion of reliability investments « pproy ed by the Electricity

Commission between 2005 and 2011, 90% ($1.9.bilic=; was to support reliability of

supply in the Upper North Island. However, cornsi.mers in the Upper North Island were

only likely to face around one-third of this ¢zt »'= such, the incentive to submit

alternative, cost-saving, investments, wes a'so only one-third the size of what it might

have been| "

_________________________________________________________________________________________________________

While the current TPM did and dg@$piavide incentives to non-beneficiaries to scrutinise
transmission investme‘nt’propn: Al e size of these incentives are small (diffuse) and
do not offer sufficient private Leneiits to motivate the provision of cost-effective
alternatives to transmissi¢h investment. Although the current TPM does provide
incentives on participantsto‘challenge investment proposals, as the example of the
Otahuhu substatian project shows, it does not necessarily [provide sufficient incentives
for constructive €ng. gement and identification of efficient alternatives. |

.| approved by the regulator.
{ comment {EW1117: This does not

Comment [EW1091: It is requirement
of the regulatory process for
Transpower to consider alternatives —
they would undoubtedly have consuited
with parties with aliernatives..

Comment [EW110]: Need to think
about how this is worded, this may
come across as a veiled criticism of the
efficiency of the investments and
Transpower. The reality is they were

reflect the process taken. Alarge
number of potential alternatives were
cansidered with a subset of these
subjected 1o detailed analysis.

In addition tolinst flicient incentives to identify alternatives, the beneficiaries of projects

Comment [EW112]: The TPM might
not but the Capex:IM certainly does.

are also rof ;i centivised, proportionate to the cost of investments, to scrutinise
assumptons that underlie investment decisions — such as demand forecasts:|

W rotethat in other contexts the increased participation of consumers in regulatory
avcision making processes leads to:

" Jased on the cost of the Otahuhu substation challenge costing 0.15% of expenditure approved between 2005 and

2011 and assuming the same potential cost as a proportion of major capex forecast between 2022 and
2049.

78 Electricity Commission, July 2010, Reasons for Decision set out in Notice of Intention to Approve Transpower's

Upper North Island Dynamic Reactive Support Investment Proposal.
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22.-1 Comment [EW113]: This was notthe
experjence.




(a) [lower transactions costs and faster speeds of regulatory decision making
(Chakravorty, 2015)"°

(b) lower prices through lower regulated returns (Fremeth et al, 2014

)80

(c) lower costs of accessing information and lower costs to consumers associated with

regulatory decisions (Fremeth and Holburn, 2012).% _-.-~1 Comment [EW.1]: 1hese findings
""""""""""""""""""""""""""" are likely spgaciﬁc 1 the regulatory
8.147 The proposal clearly increases incentives of interested parties (and confines these g;‘:‘d:; < g ;d L Jg;g#g;ﬂﬂyg; o
. . . . . - . . . (B K <
incentives to parties with an interest in the economic efficiency of investments). genr .z av's to NZ. For example, my
exp riend 2 with regulatory approval for

transtinesion in NZ and North America

We assess the proposal to _have advantages in terms of _durablhty | hiahiight sigrificant differences between
8.148 [The proposal has benefits of being more durable than the alternative or current TRM the two regions.
arrangements. | % comment [EW115]: Any TPM is
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 4 subject to change — it cannot t_)e .
8.149 For the purposes of this CBA we define durability as the degree to which a policy is likeiy ciaimedihgt hslprt%posed option will be
. any.more durable:ihan:previous ones.
to be subject to successful challenge and change or reversal, whether on grounds-of Th’ére is considerable e'?fon going into

identifying new aiternatives for
ransmission pricing given the impact
echnology change is having.

inefficiency or unreasonableness.

8.150 The proposed TPM is more efficient than current arrangements in termsof<illovative
efficiency and dynamic efficiency, in so far as current arrangements have higiier costs in
terms of generation investment distortions and promote investment soizly for the
purpose of avoiding the costs of past investments. -

8.151 The alternative has similar efficiency attributes to the propasal’but, does not provide the
additional efficiency benefits of reducing the Iikelibdod of \owasuménts that are inefficient,
as outlined in the undergrounding scenario shoyyh earliel

8.152 The proposed TPM is much less likely to be’kéh"‘alle\ .ged ¢n grounds of reasonableness,
as transmission charges are allocated to beneficiaries= he key test for reasonableness,
in this context is whether consumers.are expefted,to pay for the costs of services that
they do not benefit from. g

8.153 The less durable a policy, the more likely\t isto be overturned and the greater is
uncertainty about the future.

8.154 Uncertainty is costly where intesipiefit is concerned, raising risk premia and capital
costs and delaying inye”stmer t. rhis is especially so for investments in plant and
equipment that have no sigiificant alternative uses, such as is often the case in
electricity. For examplepa husiness that is considering investing in an electric boiler will
take accourjtof currerihard future costs of electricity including transmission costs when
deciding'whyéther w.invest. The potential for future costs to increase due to investments
that do not reduce thé price of energy or provide other benefits (reliability of supply) will
reduce the alzadliveness of the investment.

8.155 There ate woud reasons to believe that minimising uncertainty is of particular importance
in the'cfrient environment and in coming years. The electricity industry is facing the
orhspect of significant change with:

® Chakvdvorty, S. (2015). A study of the negotiated-settlement practice in regulation: Some evidence from Florida.
Utilities Policy, 32, 12-18

8% remeth, A. R., Holburn, G. L. F., & Spiller, P. T. (2014). The impact of consumer advocates on regulatory policy in
the electric utility sector. Public Choice, 161(1-2), 157-181.

8 Eremeth, A. R., & Holburn, G. L. F. (2012). Information Asymmetries and Regulatory Decision Costs: An Analysis
of U.S. Electric Utility Rate Changes 1980-2000. The Journal of Law, Economics, and Organization, 28{1),
127-162.
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(a) falling costs of alternative, renewable and distributed energy resources

(b) increased penetration of ICT and of equipment and business models that facilitate
increased consumer participation in the electricity industry

(c) potentially large increases in electricity demand as a result of increased
electrification to meet climate change mitigation objectives including:

(i increased penetration of electric vehicles
(i)  increased electrification of industrial energy demand.

8.156 Thus it is important that policy, including in relation to transmission pricing, does not
enhance uncertainty but rather supports efficient investment to take place.

8.157 ltis difficult to quantify the effects of increased durability — i.e. reduced uncertainty — on
investment as the effects of uncertainty are likely to be context specific and future
conditions for investment are not known. Furthermore, there is no relevant researcinirn
New Zealand for us to draw upon that is directly related to transmussnon pricingot
investment in the New Zealand electricity industry. R

8.158 We do observe research from the United States that quantiﬁes’"émpirically, firks
between policy uncertainty, reversals and reduced lnvestment

(@) [Fabrizio (2013) found that in the United States pohmes aim~datincreasing
investment in renewable electricity generation (Renewalile Pcrtfolio Standards)
had no effect in states that had reversed earlier macsurss o restructure the
electricity industry.?? States with more stable policy anuironments experienced an
increase in investment in renewable electricify genration.

(b) Ford (2018) found that a reversal of regulatory settings in the telecommunications
industry in the United States in the 20105 - raising the prospect of increased
regulatory controls — caused a 20% cedlitic 1n investment in internet services.?

(c) Gulen and lon (2016) use an index af volicy uncertainty throughout the economy to
estimate effects of uncertainty bhn economywide investment and find that “a
doubling in the level of noliuy uncertainty is associated with an average decrease
in quarterly investment ra.2s 21 approximately 8:7% relative to the average
investment rate in the semuie” (p.525).% They also find that the dampening effect
of uncertainty on invastinent is highest in industries where investments are

8.159 These findings arcwsupported locally by researchers at the Reserve Bank of New
Zealand who fincha siegative relationship between uncertainty and macroeconomic
measures of aahomic activity including investment.®

8.160 Qualitetveiv./this shows that improved durability is an important benefit of the proposal.

82 Falfrizios K. R. (2013). The Effect of Regulatory Uncertainty on Investment: Evidence from Renewable Energy
Zeneration. The Journal of Law, Economics, and Organization, 29(4), 765-798.

8Ford, G. S. (2018). Regulation and investment in the U.S. telecommunications industry. Applied Economics,
50(56), 6073-6084.

8 Gulen, H., & lon, M. (2016). Policy Uncertainty and Corporate Investment. The Review of Financial Studies, 29(3),
523-564. hitps:/idoi.org/10.1093/rfs/hhv050

85 hitps:/iwww.rbnz.govt.nz/-/media/ReserveBank/Files/P ublications/Analytical%20notes/2018/an2018-
01.pdf?revision=7377a00f-a898-43d4-b 1b2-5dbff8005bdb

104 8 May 2019 4.55 PM

Comment [EW116]: Is thisUS
specific and therefore not applicable to
NZ = for example to what extent are
changes in RPS due to instability in
government — it is not the policy thatis
the problem but the ideological position
of government and people appointed to
them, such as regulators. Similarly how
much of the decline in intemet services
investment related to the dark fibre
overhang?




8.164

8.165
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8.167

8.168

8,49

Island Including energy Excluding energy
price effects

price effects
Mass Large Mass Large ]

market | industrial.| market [ industrial

Total -1,164 -556

Source: Electricity Authority
Notes: 1. $2018 millions

Extensions to the prudent discount policy offer modest welfare
improvements
The proposed extension to the prudent discount policy has two key elements:

(a) to extend access to a prudent discount to consumers that would disconn¥steom
the grid in favour of alternative supply

(b) to allow for a prudent discount to be agreed for the life of a trarsm:ss an’asset to
which the prudent discount applies (in contrast to the current maximum time limit of
15 years).

The proposed extension of the prudent discount policy is expeCted wo promote benefits
to consumers by allowing for the costs of transmission invastaerits to be spread as
broadly as possible over the beneficiaries of 1 : ‘n's‘mic“im. asoets.

The prudent discount policy allows for a rgquc"tfion ia a D)'C’s interconnection charges if
the DTC can show they would disconnect from the grid, resulting in costs being shifted to
other consumers.

The cost to consumers from a transmls ion, cudtomer disconnecting from the grid is
estimated to be a maximum of $132 701 por MW of load disconnected (2018 dollars)
This is based on:

(a) average interconnectionvevznie of $132,698 per MW between 2022 and 2049
(b) assuming a flat load profile/(i.e. 1 MW equalling 8,760 MWh of demand)

(c) costs peihg reallobated under the TPM proposal to all remaining demand in
proportion fo estimaed transmission charges

(d) using the demiand model described in [XX] to assess the welfare consequences of
consunders 1a¢ing an increase in charges to recover the revenue no longer paid by
the zisceniiecting DTC.

The afelage’increase in transmission charges for a 1 MW disconnection would be p.02] ...

perconinT he cost to consumers is the compensation required to ensure consumers are
no'Wwosse off following the increase in transmission charges. This amount, $132,701, is
‘ractionally higher than the amount of revenue that is reallocated to DTCs.

The proposed extension of the prudent discount policy to include cases of disconnection
in favour of alternative supply (generation), would increase the likelihood that consumers
could avoid the cost of increased transmission charges (via a prudent discount). There
are currently no clear examples of situations where this extension may be applied.
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