NGC Report on the Second Tender Round for Obligatory and Enhanced
Reactive Power Services

EXECUTIVE SUMMARY

B Thisis the report on the second Reactive Power Market tender round, for contracts to
commence on 1t October 1998. This report reiterates much of the equivaent report on the
firgt tender round.

[ ] Tenders were received in respect of 10 gensets at 6 power gations. 3 generating companies
tendered, with gas, cod and oil fud-typesrepresented. 5 tenderswere received from gensets
which were unsuccessful in thefirst tender round. Over both tender rounds, NGC hasreceived
atotal number of 95 tendersfor Reactive Power Market contracts, from atotal of 154 eligible
centrally despatched gensets.

B Assessment of tenderswasin accordancewith the eva uation criteriaspecified in Appendix 6 of
Schedule 5 of the Master Connection and Use Of System Agreement (*“MCUSA Schedule5"),
and was entirely consistent with that used for tender round one.

B  Therangeof assessment outcomes was much narrower in this second tender round, thanin the
firgt round; this is shown in Figure 1. This may indicate an encouraging convergence of
generator and NGC understanding of contract value within the Reactive market.

| Fivetendershave proceeded to contractswith NGC. Four contractswill pertainto the period
1st October 1998 to 30th September 1999, and one tender has been accepted for the period
1st October 1998 to 30th September 2000.

[ | Ove tender rounds one and two, NGC has received nine tenders for Enhanced Reactive
Power Services (‘ERPS)) at three sations, there are as yet no contractsin place.

| Combining contractsfrom tender rounds one and two, signed Market Agreementsnow in place
for winter 1998/9 now represent some 36% of the eigible lagging capability available.
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DOCUMENT NOTE

The bulk of this report reiterates the Report on the Firg Tender Round, because the assessment
methodology hasbardly changed. Accordingly, significant changesfrom the First Report are highlighted
by bars | thusin the left hand margin.
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INTRODUCTION

)

This Report details the assessment undertakenof Reactive Power Market tendersreceived by

ii)

NGC for contracts to commence 1st October 1998. Thiswas the second tender round, since
the Reactive Market arrangements commenced on 1st April 1998, andisthefirgt to take place
mid-way through afinancid year.

Thearangementsfor provision of either an Obligatory Reactive Power Service or an Enhanced

i

Reactive Power Servicewereinitialy explained at aseminar held at theRaven Hotel, Droitwich
on 27th September 1997, prior to NGC holding thefirst tender round. In preparation for the
second tender round, NGC conducted hilateral discussions with Users and established a
telephone hot line service, and aworkshop was held on the 19th May to detail the outcome of
the first Reactive Market tender round, and inform Users on the preparation of tenders.

Thisreport detallsthe cumulative contractud position, following both thefirst and second tender

round for the financid year 1998/9; the second round contracts contribute for the later six
months of theyear. The next Reactive Market tender day by which time new tenders should be
submitted (known asthe“Market Day”) is 3rd December 1998. The next Market Day pertains
to new contracts commencing 1 April 1999, for thethird Reactive Power Market terder round.
Invitation To Tender packs are available for any digible provider to submit atender.

MCUSA Schedule5 statesthat theratio of tota default moneys paid out on reactive Capability

. Utilisation is intended to decline from 50:50 for year 1998/9 to 25:75 for year 1999/0 (thisis
known as "the darcase’). This was the central case consdered in the assessment.
Congderation was given to a sendtivity case, that MCUSA Schedule 5 is varied to retain
"50:50" for afurther year 1999/0 - thisis to be debated by the Transmission Users Group
('TUG) in November 1998.

BACKGROUND

V)

Following work undertaken by the Reective Power Market Working Group (RPMWG), a
working group with pan-industry representation, new payment arrangementsfor resctiveponver
procurement have been agreed. These provide a“safety net” or default payment arrangement
for digible generators, together with opportunitiesfor potentialy economic providers of reective
power services, to submit a tender for a reactive market contract (known as a “Market
Agreement”). Thesearrangementsare enshrined in anew Schedule 5 to the Master Connection
and Use of System Agreement (MCUSA Schedule 5).

TheNationa Grid Company plc (NGC) held the second Reective Power Market tender day on
10th June 1998. Thisenabled rdevant Users(defined asaperson using the NGC Transmission
System) providing the minimum Grid Code Obligatory Reactive Power Service (ORPS), to
offer dternative payment termsto the default payment arrangements over acontracted period,
for the provision of voltage support to the NGC Transmission System in the contracting period
commencing 1 October 1998. Thisdternative market arrangement aso presents Userswith the
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Vi)

opportunity to tender reactive power cagpability in excess of that required by the Grid Code
obligations- a so-called“ Grid Code Plus Enhanced Reactive Power Servicg’. Furthermorean
Enhanced Reactive Power Service (ERPS), can be offered by any other igible service
provider, who does not provide an ORPS.

This report describes the tenders received and the subsequent selection process that led to

Reactive Market contracts being struck for the contracting period commencing 1st October
1998. Thesetendersrelated to ORPS only, with nonetendered for ERPS. Onetender wasfor
24 months duration, with the remaining tenders dl for aminimum 12 month contract period.

VOLTAGE REQUIREMENTS

viii)

NGC managesthevoltage of the supergrid system, to meet Transmission Licence requirements
for secure and stable power transmisson and to ensure quality of supply to customers.
Voltages are largely determined by the flows of reactive power on the sysem. NGC ensures:
a) that reactive power resources are provided on aloca basis to meet the congtantly
varying needs of the sysem, and
b) that there is sufficient reactive power reserve made available to meet contingencies.

(An introduction to the bads of the need for reactive power to support voltages on the
transmisson systemis given in NGC's Seven Y ear Statement, Appendix C.6.)

Generating units provide reactive power capability, and the ability to vary their reactive power
output, as a requirement of the Grid Code. The power system itsaf hasinherent reactive gains
and losses, which vary in accordance with changes in the power flows and voltage. NGC
ingals reactive compensation plant in parts of the syssem where there isinsufficient generator
resctive cgpability to meet requirements and voltages cannot be regulated effectively or

economicaly by other means. NGC may a so contract for generator reactive power capability
inexcess of that required by the Grid Code, or for other serviceswhereeconomicaly viable, to
help manage the voltage characteristics of the NGC transmission network.
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1. Natureof Tenders Received

11

For the second Reactive Power Market tender round, tenders were received from 10 gensets

1.2

at 6 power gations. Thisrepresented reduced market involvement from eligible providersthan

in thefirst Reactive Power Market tender round. 3 generating compani es tendered, and gas,

codl, and ail fuektypeswere represented. Over both rounds, NGC hasreceived atotd number

of 95 tenders for Reactive Power Market contracts, from a tota of 154 digible centrally
despatched gensets, for serviceswithin the financia year 1998/9.

In the second round, al tenderswerein respect of centrally despatched gensets, and nonewere

13

14

15

from non centrally despatched sources. 1n addition, nine tenderswerefor the minimum period
of 12 months 1st October 1998 to 30th September 1999, and one tender was submitted for a
24 month contract period from 1st October 1998 to 30th September 2000. Fiveof thetenders
submitted werefor gensetswhich had been unsuccessfully tendered in thefirst Reective Power
Market tender round.

All tendersultimately met the stringent rulesfor dataconsistency and dignment with Grid Code
provisons, asset out inMCUSA Schedule5. The Grid Code definestechnica performance at
genset LV terminas a Rated MW. This must be trandated for market purposes into the
equivalent capability a theHV commercia boundary at Genset Registered Capadty. |t wasat
this stage that one tender, having fulfilled the compliance criterion within its tender for market
participation, was evaluated to be infeasible, due to the unusable nature of the HV range of
breakpoints submitted.

Where gpplicable, al tendershad identica or smilar tender datafor al gensetsat agtation; this
smplified the assessment process. No tenders were received for the provision of enhanced
reective power services (ERPS) for the second Reective Power Market tender round.

Of those tenders received, the majority appeared to be seeking greater remuneration of their

1.6

17

reactive power capability. Only one tender appeared to be seeking a smilar split of reactive
payment moneys between Utilisation and Capability, as provided by the default payment
arrangements for 1998/9 and 1999/00; under these provisions of MCUSA Schedule 5,
reactive payment moneys overdl are currently split within the provisions 50:50 Utilisation:
Capability for year 1998/9 and 75:25 Utilisation: Capability for 1999/00.

Under the default payment arrangements, shortfals of reactive power cgpability are subject to
payment reductions cal culated onaquadraticbasis. A few tendersopted for asmpler structure
of reactive power capability payments, reflecting a more linear payment rate per Mvar of

reactive power available. However, most tenders for this round included a more ‘kinked’

structure of payment (based around steeper incremental prices a ascending breakpoints), under
which the genset loses a greater proportion of money for a smal shortfal in reactive power
cgpability.

All tenders included capability prices for hours available only; no tenderers wished to be paid

capability money in part on the basis of hours synchronised also.
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2. Assessment Process

21

NGC assessed the second Reactive Power Market tender round by the same process as that

2.2

2.3

24

2.5

2.6

which applied to thefirst Reactive Power Market tender round. The Second tender round took
place across financid years and across the respective Default Payment Mechanisms and
indexation effects, pertinent to those financid years. NGC therefore found it was required to
conduct itscoreandytica processingin six-monthly segments, in order to correctly captureand
examine the mid-financia year effects. In the case of tenders submitted for a period of 12
months, this required two tables of datato be utilised. A further two tableswere utilised for the
single 24 month tender, in order to correctly analyse the second year of contract operation.

Asfor thefirgt tender round, NGC divided the process of ng the reactive power tenders
into severd stages, which were addressed as follows.

(i) Tender Receipt and Registration: thetenderswereopened, inthe presence of aseparate
witness, and dl tender data was transcribed onto a suite of pre formatted tender database
tables.

(i) Tender Data validation: All database entries were then separately checked back to the
origina tender sheets. Prepared software checks raised a number of minor data queries that
weredl resolved.

(iii) Obligatory Reactive Power Service Assessment The tenders were assessed against
likely outgoings, taking into account the many interacting factors associated with eachtender
acceptance decision, asdescribed inMCUSA Schedule 5, Appendix 6 (see Appendix C of this
report). Thisinvolved, amongst other factors, evaluation againg projections of expenditureand
availability of service againg historic and forecast Mvar and Mvarh data, to produce centra
views of the moneys payable under the default payment arrangement or under a Market
Agreement. Details of this particular eement of processing are described in section 3. below.
The overdl assessment was supported by an examinaion of many credible sengtivitiesaround
the centra view, and these are described in section 4. below.

(iv) Enhanced Reactive Power Service Assessment Had NGC received any ERPStenders
for the second Reactive Power tender round, these would have been conducted on a case-by-
cae basis, againg possible dternatives, such as NGC condraints and investment.
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3. CoreAnalytical Processing

3.1

3.2

Tender assessment takes place in the context of uncertainties and interactions of factors
affecting reective uplift payments and transmisson
requirements. Toinitiate the assessment of the overdl vaue of
each tender, it is necessary to prepare acentral view of future
payments o that the relative impact of the factors influencing
the economic eval uation of tenderscan befully addressed. As
six monthly assessments have been performed for this second
Reactive Market round, the core comparisons for each six
month assessment were combined to give the overdl core
comparison by genset for each tender period submitted.

For each genset tendered for 1998/9, the process was as follows:

Firgly, NGC utilised the Zona Weighting Factor (‘ZWF) tariff for 1998/9 and a “ centra

3b.

view” of the ‘ZWF taiff for 1999/00 and 2000/01. The ZWF extrapolation used for the
1999/00 and 2000/01 periods was a direct average of previous years, and the results of this
method will be published before subsequent tender rounds. In the subsequent overall andyss,
these 1999/00 ZWFs were placed with sgnificant uncertainty, (in the order of at least 0.5
£/kvarlyear), on each default ZWF. This was however moderated by the level of certainty
present in the 1998/9 Default arrangements, and by the fact that the materidity of ZWF
uncertainty decreases asthe staircase ramps down to a 25% welghting on capability moneysin
1999/00 and 0% in 2000/01.

The default capability money was then st a Grid Code rated capability multiplied by
normdised ZWF (namdly, that weighted by the appropriate staircase factor taken from
MCUSA Schedule 5, pertinent to the financid year of anayss).

Forecast Mvarh generated, in each band by reactive Mvar breskpoints, were set by
extrapolations from historic observations and forecast load factors. The historic observations
covered representative days over 1997 and 1998, and came from the Ancillary Services
records against which reective power utilisation is currently paid.

The default utilisation money was st at forecast Mvarh multiplied by the assumed find nationd

utilisation price of 1.24 £/Mvarh (weighted by the gppropriate staircase factor taken from
MCUSA Schedule 5, pertinent to the financid year of andyss).

Market Agreement capability moneys were set at tendered price multiplied by tendered
cgpability, dlowing for bresk-points, multiplied by forecast hours both avalable and
synchronised.

Market Agreement utilisation moneys were set a tendered prices, multiplied by the same
forecast Mvarh asin 3c, respecting the tendered break - point bands of Mvarh utilisation.
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3g.  The core comparison of default payment arrangements versus Market Agreement payment
smply compares the sum 3b + 3d with the sum 3e + 3f. Reactive power assessment is
however, by no means as smple astaking the cheapest gpparent option. Aswill be seeninthe
following section, afull understanding of the factorsinfluencing reactive power requirementson
the NGC Transmission System must be taken into account to provide a complete economic
assessment of tender value.
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4. Tender Assessment

4.1  Theprincipd roleof theoveradl tender assessment wasto quantify and evaluate consstently the
many factorsthat NGC and the RPMWG had agreed should be included in the assessment of
al tenders. Thesefactorsarethosereferred to in 5.3(e)(ii) of MCUSA Schedule 5 and were
cross-referred in section 2.12 of the Invitation to Tender pack. The NGC evauation team
devel oped and implemented a process enabling these factors and associ ated uncertaintiesto be
methodicaly considered.

4.2  The RPMWG had accepted at the outset that aspects of the evauation process would be
subjective in nature. It was therefore important to establish a framework within which this
subjectivity could be exercised in a congstent fashion across dl tenders.

4.3  The NGC evduation team developed and implemented such a framework, enabling these
factors and associated uncertainties to be methodically considered against the background of
NGC's Licence and statutory requirements for economic purchase and economic, efficient
operation and the intentions of the RPMWG for the development of the market. Specific
guestions were asked of each tender of the nature;

-would a Market Agreement (central case assessment) giveareductionin payments?

-would a Market Agreement be robust against:
*the envel ope of credible outturn ZWF’s
* expected individual variationsin utilisation due to:
* a new station opening near by
* an existing nearby station closing
* trends in local reactive power demand
* freezing the ‘staircase’ at 50:50, rather than moving to 25:75 for 1999/0 |

-would a Market Agreement enhance the incentive on the Generator to maintain his
Grid Code capability?

- how would a Market Agreement affect operational despatch?

- to what extent might a Market Agreement potentially offset NGC investment?

-would a Market Agreement for ORPS enable a desired contract for ERPS?
4.4  All other criteriain MCUSA Schedule 5 paragraph 5.3 are covered by this methodology.

4.5 In the evauaion, NGC recognised the current discussons within RPMWG regarding the
possible freezing of the staircase arrangement of the Default Payment Mechanism. NGC is
obliged to assess tenders in accordance with the criteria of the MCUSA Schedule 5; this
includes an explicit economic comparison of each tender agang the Default Payment
Mechanism, specified by thefactors X and Y currently set outin MCUSA Schedule 5. NGC
viewed the possible freezing of the Staircase as a sengtivity on the core andytica processng,
and reguired this uncertainty to be methodically considered in concert with adl the other factors
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4.6

4.7

4.8

4.9

4.10

411

detailed above. In thisway, NGC considered whether its contracting decisions were robust
againg the sengtivity of the Staircase being frozen a the 50:50 utilisation: capability ratio.

Thefollowing paragraphs highlight someissuesinvolved in some of themost margind contract /
non-contract decisions of thefirst and second tender rounds.

All the margind cases from the firgt assessment round had tendered prices such that NGC
perceived no significant difference in forecast reective power payments under the default
payment arrangements or under Market Agr eements, after consideration of the uncertainties.
The judgment applied to this basic economic assessment is such that, if the forecast payment
under the Market Agreement differsfrom that under the default payment arrangement by more
than say +25%, and thisdifferenceisbroadly robust to NGC'srange of viewson utilisation and
ZWF, then the contracting decison will not be margind.

In respect of the second tender round, the mgjority of tenders submitted were of a margina

nature; and of these, many whose core comparisonsindicated alevel of undesrability, were
made margina by consderation of the incentive on the generator to maintain resctive power
capability. Under the default payment arrangement, ashortfal in reactive power capability of
5% resultsin areduction in cgpability payments on aquadratic basis, thusby 10%. A number
of the margina tenders had been priced with ahighly “kinked” price curve for reactive power
capability acrossthe full range of contract breakpoints, and thus- in the above example- would
seein excess of 10% reduction in cgpability payments. This meant that the Market tender hed
placed a superior incentive upon the generator than that given by the Default Payment

Mechaniam. NGC perceivesthereto be vauein thereactive power market in the provision of
cgpability, and thus the incentive to maintain it; o in a number of the margind cases, this
condderation had the potentia to influence the decision whether to accept or rgject aMarket
Agreement. In caseswherecapability considerationsaremateria, agenset’ spreviousrecord of
reactive shortfals may dso be afactor considered in tender assessment.

Many of the marginal cases had tendered a utilisation price less than the default payment

arrangement, and thus in some cases consderaions of possble savings from “swinging” the
despatch of Mvarh did arise. (“Swinging” means the re-despaich of Mvarh from dear to
chegper sources that are dectricaly proximate) However the level of available utilisation

anticipated from the tenders concerned, generaly lessened the likelihood of significant savings
being achieved, as most of the tenders submitted were perceived by NGC to operatein low
merit during the contract period.

Inal cases, NGC continued to congder interaction with forecast transmissoncongtrants. Inno
cases were sgnificant interaction with congraints identified.

In al cases, NGC consdered possible interaction with NGC planned investments. The
commissioning in 1998/9 and 1999/00 of new NGC transmission equipment, which includes
somereactive compensation equi pment, influenced NGCs' view of forecast Mvarh. All of the
commissioning equipment isreguired for compliance with Transmission Licence Standards. Re
phasing of planned NGC investmentswithin a12 month contract period isbarely an option. In
the case of the one 24 month ORPS assessment, there happened to be no interaction with
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NGC investments, as ho compensation equipment is currently planned in the locdity of that
genset.

NGC Assessment of the Second Reactive Tender Page 9



5. Assessment Results

5.1

10 tenders were received for the second Reactive Market tender round, of which one tender

5.2

was not found to be compliant with the eva uation criteriaof Appendix 6 of MCUSA Schedule
5. In respect of the remaining 9 tenders, the range of assessment outcomes is shown in a
histogram, againgt the range of thefirst Reactive Market tender round assessment decisions, in
Figure 1. As both rounds were consstent against a common scoring methodology, the
comparison of rounds can be considered to be one purely based on the level of tender
desrability. The digtribution was extremdy centrd in this round, and as such there were no
clear-cut decisions to accept or reject tenders. The 6 gensets in the centrd bar were thus
generdly influenced by thefactorsdescribed in detall in paras4.6 to 4.11 above. The centrdity
of bids may indicate an encouraging convergence of generator and NGC understanding of
contract va ue within the Reective Market, demondtrating further successin the operation of the
market mechanismsin place.

Overdl the second round led to 3 Market Agreementsbeing signed. These represent 5 gensets

5.3

from 3 gations owned by 2 different generating companies. Combining these resultswith those
contracts agreed for round one, signed Market Agreements in place for winter 1998/9 now
represent some 36% of the anticipated total genset Mvarh despatched and gpproximately 36%
of the overd| lagging capability available.

The totd reective cost for 1998/9, alowing for the above mix of Market Agreements and
default payment arrangements, isfor ecast to belower thanif al generatorswere paid under the
default payment arrangements. Of course, thefina reactive cost for 1998/9 remains dependent
on outturn MWh load-factors, Mvarh generated, capability performance, and outturn ZWF for
the year.
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6. Concluding Observations

6.1

6.2

6.3

6.4

6.5

Any reduction inferred from total forecast cost for year 1998/9 may reflect a success, for
eectricity consumers, of the reactive power market process. However, NGC views any
reduction as a possible ‘one-off’, and bdlieves that it will take a number of years for the
Reactive Power Market process to settle down. The centrality of second round tender
assessment decisions suggest that keenly structured bids around the margins of the market are
aready beginning to take place. A number of generatorsmay bid more aggressively in future
tender rounds, and in any event the forecast remains uncertain.

Overdl, the assessment recogni sed that theinterchange of despatched Mvarh between sources
by NGC will be limited in the short term. There are a number of reasons, one being the
number of stations tendering with the mgjority of utilisation prices close to the default of 0.62
£/Mvarh. Others are that NGC software capable of auto-despatch remains far from
implementation, and manud investigation of possihilitiesisaresource intensve exerciseinterms
of control room workloads and priorities.

Over theimmediate years 1999/00 and 2000/01, the default payment arrangement will moveto
aratio of 100:0 on payments in respect of Utilisation: Capability, subject to review. NGC
perceives vaue within the reactive market in reactive capability, and will welcome tendersin
future rounds which are structured to lower utilisation (E/Mvarh) prices, in return for some
capability money. We believe that such tenderswill offer greater certainty for both NGC and
prospective tenderers in the reactive market.

NGC consdered the interaction of al tenders with NGC planned and putative investments.
Offersfor ORPS werefor one year and as such did not interact with any putative invesments.
Current planned investments, as described within NGC's Seven Y ear Statement, are al for
compliance with Transmission Licence security requirements.

None of the three stations who tendered ERPS in the first round, resubmitted in this second

6.6

round. Itispossiblethat they do not wish to offer ERPSat the price currently available, or that
they are waiting to regularise a submission in the third tender round for whole financid years
1999/0 and beyond. Tenders for ERPS are considered to be a vauable component of the
reactive market processin that they inform NGC's overal planning process.

The next Market Day will be 3rd December 1998, and tenders on that day will be for a

6.7

minimum of 12 months from 1 April 1999 to 31 March 2000. Gensets with Market
Agreementsin place from 1st October 1998 will not be digible to participate until the fourth
tender round for the period 1st October 1999 to 30th September 2000 at the earliest.

Together, thefirst and second tender rounds have seen an encouraging number of participants
seeking remuneration through Market Agreements. The widegeographic, owner and fuek-type
spread is dso viewed as beneficid to the overal evolution of this newly established market.
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Frequency

18 1

16 T

14 71

12 1

10 1

Fig 1; Population of Reactive Tender Overall Evaluation Results
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