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Currently, EMC publishes three load scenarios in the market outlook scenario (MOS) and predispatch schedule (PDS) based on the normal load forecast, high load forecast (+100MW) and
low load forecast (-100MW).
This paper assesses the proposals to:
(i) publish additional load scenarios in the short-term schedule (STS),
(ii) review the granularity and the number of load scenarios, and
(iii) publish scenarios for different levels of reserve and regulation requirements.
Generally, more granular load scenarios are beneficial as they provide forecast price signals,
help market participants (MPs) manage spot price risk and encourage demand response.
However, these benefits should be weighed against the associated costs of having more load
scenarios, such as higher implementation and recurring costs and the potential to facilitate MPs’
strategic bidding behaviour.
For proposals (i) and (ii), EMC recommends considering increasing the number of load
scenarios published in the STS given that the STS is produced and published closest to real
time. While additional load scenarios of higher granularity would provide useful information to
MPs, a balance needs to be strike with the associated costs of doing so. Taking into account the
industry’s comments and the costs of implementation, EMC recommended publishing 2
additional load scenarios in the STS (at ±100MW).
Finally, for proposal (iii), there is no need to publish forecast schedules for different levels of
regulation requirements since the regulation requirement for a given dispatch period is fixed. In
addition, since reserve requirements are endogenously determined based on other parameters,
we do not recommend publishing forecast schedules for different levels of reserve requirements
as well.
EMC presented the above proposals and recommendations to the RCP at its 99th meeting.
Noting the implementation costs, the Panel requested that EMC further consider whether there
are alternatives to implement the proposal to optimise resources such as:
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▪

Alternative 1: Remove the high and low load scenarios published in the MOS and/or PDS,
and use the existing hardware to solve for additional load scenarios for STS instead, or

▪

Alternative 2: to solve the load scenarios sequentially instead of simultaneously;

and also to consider publishing load scenarios with higher granularity (i.e. 25MW or 50MW).
EMC’s assessment has been updated in section 6 of this paper.
At the 101st meeting, the RCP by majority vote supported:
▪

publishing 2 additional load scenarios in the STS; and

▪

the adoption of Alternative 1C (whereby the high and low load scenarios published in the
MOS and PDS will be removed).

Also, the RCP by majority vote did not support:
▪

publishing scenarios for different reserve and regulation requirements; and

▪

adding a third additional load scenario to simulate forced outage in the STS.

At the 103rd RCP meeting, the RCP by majority vote supported the proposed modifications to
the market rules and Market Manual set out in Annexes 2 and 3 and recommended that the
EMC Board adopt the proposed modifications to the market rules and Market Manual.
Date considered by Rules Change Panel:

19 July 2018

Date considered by EMC Board:

16 October 2018

Date considered by Energy Market Authority:

14 November 2018

Proposed rule modification:
See attached paper.
Reasons for rejection/referral back to Rules Change Panel (if applicable):
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Executive Summary
Currently, EMC publishes three load scenarios in the market outlook scenario (MOS) and predispatch schedule (PDS) based on the normal load forecast, high load forecast (+100MW) and
low load forecast (-100MW).
This paper assesses the proposals to:
(i) publish additional load scenarios in the short-term schedule (STS),
(ii) review the granularity and the number of load scenarios, and
(iii) publish scenarios for different levels of reserve and regulation requirements.
Generally, more granular load scenarios are beneficial as they provide forecast price signals,
help market participants (MPs) manage spot price risk and encourage demand response.
However, these benefits should be weighed against the associated costs of having more load
scenarios, such as higher implementation and recurring costs and the potential to facilitate
MPs’ strategic bidding behaviour.
For proposals (i) and (ii), EMC recommends considering increasing the number of load
scenarios published in the STS given that the STS is produced and published closest to real
time. While additional load scenarios of higher granularity would provide useful information to
MPs, a balance needs to be strike with the associated costs of doing so. Taking into account
the industry’s comments and the costs of implementation, EMC recommended publishing 2
additional load scenarios in the STS (at ±100MW).

Finally, for proposal (iii), there is no need to publish forecast schedules for different levels of
regulation requirements since the regulation requirement for a given dispatch period is fixed.
In addition, since reserve requirements are endogenously determined based on other
parameters, we do not recommend publishing forecast schedules for different levels of reserve
requirements as well.
EMC presented the above proposals and recommendations to the RCP at its 99th meeting.
Noting the implementation costs, the Panel requested that EMC further consider whether there
are alternatives to implement the proposal to optimise resources such as:
▪

Alternative 1: Remove the high and low load scenarios published in the MOS and/or PDS,
and use the existing hardware to solve for additional load scenarios for STS instead, or

▪

Alternative 2: to solve the load scenarios sequentially instead of simultaneously;

and also to consider publishing load scenarios with higher granularity (i.e. 25MW or 50MW).
EMC’s assessment has been updated in section 6 of this paper.
At the 101st meeting, the RCP by majority vote supported:
▪

publishing 2 additional load scenarios in the STS; and

▪

the adoption of Alternative 1C (whereby the high and low load scenarios published in the
MOS and PDS will be removed).

Also, the RCP by majority vote did not support:
▪

publishing scenarios for different reserve and regulation requirements; and

▪

adding a third additional load scenario to simulate forced outage in the STS.

At the 103rd RCP meeting, the RCP by majority vote supported the proposed modifications to
the market rules and Market Manual set out in Annexes 2 and 3 and recommended that the
EMC Board adopt the proposed modifications to the market rules and Market Manual.
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1.

Introduction

This paper assesses three proposals, namely to (i) publish additional load scenarios in the shortterm schedule (STS), (ii) review the granularity and number of load scenarios, and (iii) publish
scenarios for different levels of reserve and regulation requirements.
2.

Background

2.1

Current Publication of Load Scenarios

Section 7.2 of Chapter 6 of the market rules requires EMC to prepare and update three nodal
load forecasts covering the remainder of the current market outlook horizon, which are:
(i) normal load forecast = expected system load forecast (provided by the Power System
Operator);
(ii) low forecast = expected system load forecast − load sensitivity factor; and
(iii) high forecast = expected system load forecast + load sensitivity factor.
The load sensitivity factor is a fixed MW quantity determined by the EMC from time to time.
Currently, the load sensitivity factor is set at 100MW. Multiple load scenarios are currently run
only for the market outlook scenario (MOS) and pre-dispatch schedule (PDS). Table 1 describes
the current publication of forecast schedules.
Table 1: Current Publication of STS, PDS and MOS
Forecast
Schedule

Load scenarios published
currently

Frequency of publication

Time between publication of the
latest forecast schedule and start
of a dispatch period1

STS

1 (normal)

Every half hour

25 minutes

PDS

3 (high, low, normal)

Every two hours

Between 15 and 105 minutes

MOS

3 (high, low, normal)

Once a day

Between 15 to 39 hours

2.2

Proposals Received

An issue prioritised on the 2017/18 Rules Change Work Plan suggests that EMC (i) publish
additional load scenarios in the STS, (ii) review the granularity and number of load scenarios to
be published in all forecast schedules, and (iii) publish scenarios for different levels of reserve
and regulation requirements.
3.

Analysis

3.1

Practices in other Jurisdictions

Most electricity markets surveyed (i.e. PJM, ISO-NE, IESO, AESO, MISO, ERCOT and NZEM),
except for the Australia National Electricity Market (NEM), do not publish different load scenarios
1

Note that the real-time schedule (RTS) for a dispatch period begins production (and hence obtains all relevant inputs) 5 minutes pri
or to the start of that dispatch period.
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in forecast schedules. This is likely due to the shorter dispatch intervals adopted, and the
presence of a day-ahead market.
In the NEM, the Australian Energy Market Operator (AEMO) publishes forecast schedules with
different load scenarios every half hourly covering between 32 to 79 periods2 ahead to provide
information on the potential changes to forecast regional spot prices and interconnector flows
between regions. The AEMO in conjunction with the Dispatch and Pricing Reference Group
developed a pre-defined set of 43 load scenarios to apply to the base case with varying granularity
ranging from ±50MW to ±1000MW in different regions3. These scenarios are set to allow market
participants (MPs) to discover potential risks and opportunities inherent in the supply curve and
respond accordingly. Each scenario allows for assessment of minor operational changes (e.g.
forecast errors, rebidding behaviour and small plant trips and etc), whereas the larger values
provide some measure of the impact for major plant and industry failures. These values also
reflect the relative size of each region.
3.2

Benefits of Publishing Different Load Scenarios in Forecast Schedules

The publication of different load scenarios in forecast schedules enhances the benefits that come
with providing forecast information.
(A)

As Price Signal

Publication of different load scenarios in forecast schedules provides forecast price signals, giving
MPs an indication of how the eventual real-time schedule and prices will be if the real-time load
forecast varies from that used in the forecast schedule.
For example, if the forecast schedules for a given upcoming dispatch period indicate that the
prices are high for all load scenarios, then a peaking generator could be reasonably sure that it
would be scheduled to generate for that dispatch period and could prepare its unit.
(B)

Managing Spot Price Risk

Spot price volatility is a common feature in electricity markets due to the need for electricity supply
and demand to match at all times and its non-storability. Publication of different load scenarios in
forecast schedules could potentially help retailers and generators manage spot price exposure
by providing them with information on the range within which prices are likely to fall within, and
presenting outcomes under possible worst/best case scenarios.
(C)

Encouraging Demand Response

Traditionally, electricity demand is thought to be price inelastic since consumers are charged at
a fixed tariff. With liberalised electricity markets, it is now possible for consumers to respond to
electricity prices. In fact, a study conducted in multiple Europe markets found that the price
elasticity of electricity demand varies throughout the day. Consumers responded to an increase
in prices by reducing their load during peak hours (i.e. demand is price elastic). During off-peak
hours when prices are lower, however, price elasticity is low (Knaut & Paulus, 20144).

2

This refers to the 30-minute trading interval, and is not the same as 5-minute dispatch intervals.

3

Pre-Dispatch Sensitivities (Version 18 March 2014), assessed from: http://yaxluse.aemo.com.au/media/Files/Other/Dispatch%202
014/Pre_Dispatch_Sensitivities_6_1_March_2014.pdf
4

Real-time price elasticity of electricity demand in wholesale markets, assessed from: https://www.iaee.org/en/publications/proceedi
ngsabstractpdf.aspx?id=12406
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Hence, the publication of different load scenarios in forecast schedules could possibly encourage
demand response by presenting to consumers/demand response providers the price outcomes
at different load forecast levels. Since demand is not necessarily completely inelastic to price
changes, consumers/demand response providers may thus be able to contribute to system
security by reducing demand during peak hours. Typically, these benefits are further enhanced
with more granular load scenarios.
3.3

Costs of Publishing Different Load Scenarios in Forecast Schedules

(A)

Opportunities for strategic bidding behaviour

While the publication of different load scenarios in forecast schedules brings about benefits, it
could also give rise to opportunities for generators to re-bid strategically.
The aggregate electricity supply curve is generally convex, rather than linear, since the marginal
costs of peaking units are typically a lot higher than that of baseload units. If forecast schedules
based on multiple granular load scenarios are published, in the extreme (e.g. in 1MW increment),
generators could essentially trace out the supply curve and assess the impact on market prices
should they adjust their offers.
If the forecast prices for various load scenarios show that the market is clearing at the steep part
of the supply curve, signalling tight supply conditions, generators may have the incentive to
withdraw offer quantities or increase offer prices to take advantage of the tight supply situation.
Such behaviour adversely impacts the efficiency of the market. For example, a study 5 in
Australia’s NEM on the performance of forecast prices based on different load scenarios as
estimates of actual spot prices found that, during the study period from 1999 to 2007, forecast
prices tend to persistently underestimate actual price outcomes.
4.

Assessment of Proposals

This section considers each of the three proposals.
4.1

Publication of Additional Load Scenarios in the STS

Currently, in the Singapore Wholesale Electricity Market (SWEM), a range of load scenarios are
published in the MOS and PDS, but these forecast schedules are produced quite far from real
time.
The STS, however, is published with only one load scenario at present. Introducing additional
load scenarios to the STS will provide useful information on the range of real-time prices that
could result if load forecast changes, with greater frequency (every half-hour) and using more
updated data than the status quo. Such information would be even more useful in times of tight
supply as small deviations in the load forecast could have a material impact on real-time prices
and schedules.
Essentially, the publication of additional load scenarios in the STS would bring about the benefits
stated in section 3.2 above. Hence, we recommend considering publishing additional load
scenarios in the STS.

5

Essays on Australian Wholesale Electricity Price Spikes and the Australian Pre-Dispatch Process, assessed from: https://www.res
earch.manchester.ac.uk/portal/files/54548118/FULL_TEXT.PDF
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4.2

Granularity and Number of Load Scenarios

While providing more granular load scenarios will no doubt improve information transparency, the
benefits should be weighed against the costs associated with the provision of more granular
information.
(a) Implementation and Recurring Costs
If the load scenarios are very granular (e.g. ± 5MW), typically, more load scenarios would have
to be published to cover a sufficient range, thereby incurring higher implementation and recurring
costs. As the costs estimates provided by EMC Market Operations illustrate (see Table 7), the
estimated implementation and recurring costs increase with the number of load scenarios.
(b) Usefulness of Information
Different participants would find different levels of granularity useful. Generally, for a given
number of load scenarios, generators with smaller generation capacity or demand response
providers would find more granular load scenarios to be useful, while larger generators would find
less granular load scenarios to be useful.
Table 2 below summarises the costs and benefits at two levels of granularity of load scenarios.
Table 2: Costs and Benefits of Different Granularity
Granularity

High Granularity
▪

Costs

▪
▪

Benefits

▪
▪

Low Granularity

Higher implementation and recurring
costs
Potentially higher cost to MPs to manage
larger volume of data
Potentially encourages strategic bidding

▪
▪

Lower implementation and recurring
costs
Lower information transparency

Higher information transparency
Useful for generators with smaller
generation capacity or demand response
providers

▪
▪
▪

Harder for MPs to bid strategically
Lower cost to MPs to manage the data
Useful for larger generators

(c) Per-period analysis of load variation
To assess the extent of variation in the load forecast (which would serve as guidance in
determining the number and granularity of load scenarios), we calculated the absolute difference
in load forecast used in the latest STS published before gate closure for a given dispatch period
(“pre-gate closure STS”) and the RTS, given the presence of a 65-minute gate closure in SWEM
for each dispatch period in 20166. The pre-gate closure STS is important because it is the latest
forecast information for a dispatch period that MPs can rely on to make offer changes without
being in breach of the gate closure.
Load Variation PGCP (MW) = | STSLF PGCP – RTSLFP |
where,
STSLF PGCP = load forecast (in MW) used in the pre-gate closure STS for a dispatch period P
(i.e. the STS published 85 minutes before P); and

6

Excludes data on 19 April 2016 (Periods 35 and 36) and 19 October 2016 (Periods 35 and 36) due to data unavailability.
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RTSLFP = load forecast (in MW) used in the RTS for a dispatch period P.
Figure 1 below plots the distribution of Load Variation PGCP based on 2016 data.

Load Variation (MW)

Figure 1: Distribution of Load Variation PGC (in MW) for 2016
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Table 3 below summarises Load Variation PGC, arranged in ascending order, at different
percentiles.
Table 3: Load Variation PGC by Percentile
Percentile

Load Variation PGC (in MW)

25%

19.80

50%

42.21

75%

76.26

90%

111.90

100%

345.27

(d) Applicability of new load scenarios to forecast schedules
Since the STS (compared to other forecast schedules such as the PDS and MOS) is produced
and published nearest to real time and with greater frequency, the additional load scenarios are
proposed to be applied only to the STS. There are two reasons for this:
Data pertaining to more granular load scenarios is less useful for forecast schedules which are
produced and published further from the RTS, since load variation and duration between the
publication of forecast schedules and the start time of a dispatch period is expected to be
positively related.
EMC/BD/08/2018/09
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Lower implementation and recurring costs, given the lower volume of data.
(e) Proposed granularity and number of additional load scenarios
Firstly, given that there is no systematic bias in the load variation (as shown in Annex 1), the
additional load scenarios should continue to be published symmetrically about the system load
forecast (i.e. for each given granularity, two load scenarios would be produced: system load
forecast ± granularity).
Secondly, more granular load scenarios would typically accord greater potential for strategic
bidding by MPs. However, the ability of generators to bid strategically is mitigated, in part, by the
presence of gate closure where the two STS which are produced closest in time prior to a dispatch
period would generally be most reflective of the RTS as MPs cannot make changes to their
offers/bids unless under specific circumstances.
Based on the above analysis, the additional load scenarios that could potentially be published
based on different permutations are listed below in Table 4 below.
Table 4: Possible Options for the Publication of Additional Dynamic Load Scenarios in STS
Option

30th Percentile

45th Percentile

50th Percentile

60th Percentile

90th Percentile

✓

A
✓

B

✓

✓

C

✓

✓

For example, publishing load scenarios at 50th percentile (±40MW based on 2016’s data) in the
STS would have provided forecast information covering the range that the real-time load forecast
would fall within for approximately 50% of the time. Notably, the higher the number of load
scenarios, the lower the incremental benefits with respect to providing useful forecast information
since the probability of larger load variation is lower, while the cost is higher.
Table 5 below shows what the actual load scenarios (in MW) would be based on 2016’s data. To
ensure that the load scenarios’ values are simple, the MW values are proposed to be rounded to
the nearest 5MW7.
Table 5: Dynamic Load Scenarios in STS Based on 2016’s Data
Load

30th Percentile

45th Percentile

50th Percentile

60th Percentile

90th Percentile

Load Variation PGC
(MW)

23.90

37.23

42.21

54.07

111.90

±25

±35

±40

±55

±110

Load Scenario
(MW)8

For example, if Option B was implemented, EMC would have published 4 additional load
scenarios at ±35MW and ±110MW in all the STS.

7

If the value falls exactly in between 5MW difference, the value will be rounded up to the nearest 5MW. For example, if the Load Va
riation PGC at 25th percentile turns out to be 12.5MW, the load scenario at 25th percentile will be rounded up to 15MW.
8

This is the final load scenarios MW to be used, after rounding.
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Regardless of the option selected, the load scenarios used in the publication could potentially be
fixed or dynamic (i.e. updated annually), such that under:
▪

Fixed load scenarios: The additional load scenarios are published based on a fixed MW
(based on 2016’s data) and not subject to periodic adjustments unless they are reviewed
again in future; and

▪

Dynamic load scenarios: The MW values used in the load scenarios are adjusted annually
based on the preceding year’s Load Variation PGC. Instead of fixing the MW for each load
scenario (as in Option 1), the additional load scenarios published are pegged to fixed
percentiles (e.g. 50th percentile) of Load Variation PGC for the preceding year. This is to
allow MPs to better estimate the price range and corresponding likelihood of the real-time
price.

For example, if Option C was implemented, EMC would have published 6 additional load
scenarios as shown in Table 6 below.
Table 6: Load Scenarios in STS
Load scenarios in STS produced in
Under
2017
Fixed load
scenarios
Dynamic load
scenarios

2018

2019

2020

2021 and
beyond

±25MW, ±55MW & ±110MW (until they are reviewed again)
±25MW, ±55MW
& ±110MW

The MW values are adjusted annually based on the preceding year’s Load
Variation PGC at the 30th, 60th and 90th percentile

In addition, as price fluctuations are typically also associated with ad-hoc events (most commonly
forced outages) apart from load forecast error, the load scenarios can also be used to
assess/simulate potential price risk associated with events such as forced outage of generation
facilities. This can be achieved by adding another load scenario with the MW value (to be adjusted
annually) being the average scheduled energy level of generation registered facilities in the
preceding year. This would potentially provide MPs with some insight on the price movement in
the event of forced outage.
To summarise, if the industry’s preference is as shown in Table 7 below:
Table 7: Load Scenarios in STS
Choice

Preference

Option

B

Fixed/Dynamic

Dynamic

Additional Load Scenario (to simulate forced outage)

Yes

EMC will publish 5 additional load scenarios at ±35MW (at 45th percentile), ±110MW (at 90th
percentile) and +300MW (the average scheduled energy quantity of generators in 2016,
assuming the average is 300MW) in all the STS produced in 2017, with all the MW values used
in the load scenarios to be adjusted annually based on the preceding year’s data.
Costs and Time Estimates
EMC/BD/08/2018/09
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The publication of additional load scenarios incurs both implementation costs and recurring costs,
with such costs varying based on the number of additional load scenarios introduced, as set out
in Table 8 overleaf.
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Table 8: Estimated Implementation Time and Costs for Different Number of Additional Load Scenarios 9
Number of additional load scenarios

(i) 2 additional

(ii) 4 additional

(iii) 6 additional

Effort Estimates
(Man weeks)

Lapse Time
(Calendar weeks)

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

1. Change Requirement Scoping and Analysis

2

3

2

3

2

3

2. System Development/ Testing/ Documentation/
Project Management

13

15

13

15

13

15

3. User Acceptance Testing (UAT)

2

3

2.5

4

3

5

4. Audit

0

0

0

0

0

0

17

21

17.5

22

18

23

Time Estimates

Total Effort Required
Cost
1. Internal EMC Manpower (within EMC’s budget)

$71,920

$73,520

$75,120

2. EMC IT infrastructure Enhancement

$324,872

$637,246707,246

$785,627855,627

3. External Resource to Support (Vendor)

N.A.

N.A.

N.A.

4. Audit

N.A.

N.A.

N.A.

$326,792324,872

$710,766707,246

$860,747855,627

$39,09640,573

$94,97099,810

$112,882118,059

Total Additional Implementation Cost Required
5. Annual Operation Cost

9 The changes tracked in this table are against the version previously published for consultation. The changes are due to (i) calculation error for item no. 2 (EMC IT infrastructure enhancement) and (ii) the in
clusion of NEMS database growth cost to the annual operation cost.
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where:
(i) Running 2 additional load scenarios in STS (e.g. option A of Table 4);
(ii) Running 4 additional load scenarios in STS (e.g. option B of Table 4); and
(iii) Running 6 additional load scenarios in STS (e.g. option C of Table 4).
Note that the Annual Operation Cost estimate comprises the following:
▪

mandatory maintenance fee to the vendor for the hardware; and

▪

additional annual manpower costs to EMC for hardware and application maintenance,
monitoring and troubleshooting (if any).

In addition, as there will be a code freeze period from March 2018 to early March 2019 for EMC’s
server technology refresh, if implementation is to be done during the code freeze period,
additional costs estimated at $156,096 to merge the code would be incurred. Otherwise,
implementation for Items 2 – 4 (namely, System Development/Testing, UAT and Audit) can only
begin from early March 201910. This implies that implementation of all steps would begin from
end February 2019.
4.3

Publication of Scenarios for Different Levels of Regulation and Reserve
Requirements

(A)

Regulation Requirement

While the current regulation requirement is period-based, the requirement is fixed for the year11.
As such, the publication of scenarios for different regulation requirements is irrelevant since the
regulation requirement for a given dispatch period is fixed.
Hence, we do not recommend the publication of scenarios for different levels of regulation
requirements.
(B)

Reserve Requirement

Unlike the regulation requirement, the reserve requirements in the SWEM are set dynamically
and endogenously every dispatch period based on the formula described in section D.17 of
Appendix 6D of the market rules.
The reserve requirement for a given reserve class is determined endogenously (i.e. it is not an
independent input/parameter in the MCE), where each load scenario would already correspond
to a different level of reserve requirement. Hence, we do not recommend the publication of
scenarios for different levels of reserve requirements.
5.

First Consultation

The concept paper was published for consultation on 16 October 2017. As part of the consultation,
for section 4.2, we specifically sought views on the industry’s (i) preference for number and
granularity of additional load scenarios to be published which would be useful for them; (ii)
10

EMC Market Operations team has updated that given more visibility with respect to the progress of Server Technology Refresh pr
oject, the implementation of Items 2 – 4 (namely, System Development/Testing, UAT and Audit) can commence only from early Mar
ch 2019 (instead of February 2019 as previously estimated). As such the implementation of all steps will commence from end Febru
ary 2019.
11

Specifically, the requirement is applied from February of each year to January of the following year.
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preference for fixed or dynamic (i.e. updated annually) load scenarios; and (iii) preference for an
additional load scenario to reflect a forced outage.
Comments were received from 6 stakeholders, namely, Pacificlight Power, Senoko Energy, PSO,
Sembcorp Cogen, Tuas Power and Tuaspring.
Comments from Pacificlight Power
1. Pacificlight Power (PLP) agrees with EMC’s recommendation that there is no need to publish
scenarios for different levels of regulation and reserve requirements.
2. With respect to the three specific queries on the additional load scenarios to be published:
▪

PLP would recommend publishing additional load scenarios at 30th, 60th and 90th
percentile (i.e. Option 3) in the STS;

▪

We also agree with a fixed load scenario, where additional load scenarios are published
on a fixed MW; and

▪

Lastly with regard to the preferred load scenario with MW value reflecting forced outage,
PLP would recommend it to be at 300MW.

EMC’s Response
We note PLP’s view on EMC’s recommendation that there is no need to publish regulation and
reserve requirements, and PLP’s preferences regarding the additional load scenarios to be
published in the STS.
Comments from Senoko Energy
1. We are supportive of publishing additional load scenarios in the STS and we suggest
publishing additional load scenarios in the PDS as well, which will allow MPs to better evaluate
their potential exposures and respond accordingly.
2. We think that the sensitivity scenarios for STS can be fixed at ±25MW, ±50MW, ±100MW,
±250MW, which should satisfy the requirements of all MPs, while adding ±250MW sensitivity
scenarios for PDS would allow sufficient notice for generators to respond on their unit
commitment.
3. More benefits to the market would be reaped if the implementation cost can be lowered and
the implementation date can be brought forward to an earlier date.
EMC’s Response
1. We note Senoko’s support for additional load scenarios to be published in the STS. However,
we do not agree with the suggestion to publish additional load scenarios in the PDS because
in our opinion, the incremental benefit from publishing additional load scenarios in the PDS
would not justify the additional costs given that the PDS is produced quite far from real time,
and hence provides less useful information.
2. While we agree that the load scenarios for the STS should ideally be set such that it satisfies
the requirements of a wide range of MPs, the suggested MW values for the fixed load
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scenarios seem arbitrary. We also need to be mindful that it may facilitate undesirable
strategic bidding behaviour if the sensitivity is set too granular.
3. As shown in Table 8 above, the implementation cost is largely due to the purchase of
additional hardware. Further, the RCP can choose to implement the proposal earlier (i.e.
regardless of EMC’s server technology refresh) if they feel that the benefits from earlier
implementation outweigh the additional costs that will be incurred to merge the code.
Comments from PSO
With regards to CP71, EMC should study in detail why most of the electricity markets are not
doing it (i.e. PJM, ISO-NE, IESO, AESO, MISO, ERCOT and NZEM), before deciding to
implement it.
EMC’s Response
As mentioned above, we postulate that it is due to the shorter dispatch intervals adopted and the
presence of a day-ahead market. We were unable to find literature examining the issue of
publishing load scenarios for the respective markets.
Comments from Sembcorp Cogen
1. Our view is that this proposal would not provide very much additional value to gencos’ and
other generating market participants’ bidding strategies because even if they were able to
modify their bids based on the additional STS load scenarios provided, other MPs would be
likely to change their bids as well, ultimately creating additional uncertainty to the final run
scenario which would defeat the purpose of providing more information so that MPs can be
better informed with their bids.
2. Considering the various options come at significant cost, we do not support the proposal to
publish additional load scenarios in the STS as our view is that the normal, high (+100MW)
and low (-100MW) load forecasts in the MOS and PDS are sufficient for the decision purposes
of generating market participants.
3. However, if the decision is ultimately made to publish additional load scenarios, our view is
that the additional load scenarios in the STS should be +100MW and -100MW as a parallel to
the MOS and PDS forecasts. In our view, by matching the load scenarios for the MOS and
PDS, generating MPs would be best able to deduce market behaviour. This would provide the
most value for MPs.
EMC’s Response
1. The proposal would provide more information for MPs to adjust their offers before gate
closure. This should lead to more efficient outcome because MPs will have the opportunity to
react to price signals closer to real time. In addition, the presence of a 65-minute gate closure
implies that the 2 latest STS produced just prior to real-time would continue to provide useful
indications of the eventual RTS outcome.
2. We note Sembcorp Cogen’s view.
3. We note Sembcorp Cogen’s preference.
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Comments from Tuas Power
Tuas Power supports the publishing of additional load scenarios in the STS. Taking into account
the implementation time, costs and recurring costs, Tuas Power’s preference to implement
additional load scenarios are in the order below:
▪

6 additional load scenarios in fixed load sensitivity factors set at ±50MW, ±100MW and
±200MW;

▪

2 additional load scenarios in fixed load sensitivity factor set at ±100MW.

Using fixed percentiles to derive the additional dynamic load scenarios would mean that the load
sensitivity (in MW) will vary from year to year depending on the load variation PGC for the
preceding year, which may not be representative of the current condition given that the load
forecast are affected by various parameters such as solar output forecasting and etc. Since the
load sensitivity factor of PDS and MOS are both set at 100MW, it is suggested that the load
scenarios for STS to be done minimally in the same magnitude at ±100MW.
EMC’s Response
We note Tuas Power’s preference.
Comments from Tuaspring
Tuaspring does not support publishing any additional load scenarios.
EMC’s Response
We note Tuaspring’s view.
5.1

Summary of Feedback Received

The proposal to publish additional load scenarios in the STS was supported by 3 MPs, and not
supported by 2 MPs. Among the MPs who supported the proposal, their preferences are
summarised in Table 9 below.
Table 9: Summary of MPs’ Preferences (Granularity and Number of Load Scenarios)
Preference
MP

Number of Additional Load
Scenarios in STS

Fixed/Dynamic

Additional Load Scenario (to
simulate forced outage)

Pacificlight Power

6

Fixed

Yes

Senoko Energy

8

Fixed

No

6 or 2 (in order of preference)

Fixed

No

2

Fixed

No

Tuas Power
Sembcorp Cogen12

Sembcorp Cogen’s preference is included as well because they have conveyed the view that while they did not support the propos
al, should the proposal be implemented, their preference is to publish load scenarios at ±100MW.
12
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Some MPs have expressed concern regarding the implementation costs, while MPs who
supported the proposal preferred at least 6 additional load scenarios to be published in the STS.
Hence, a balance needs to be struck between the costs and the number of additional load
scenarios to be published in the STS.
Taking into consideration MPs’ comments, EMC’s recommendations and reasons are shown in
Table 10 below.
Table 10: Recommendations on Proposed Publication of Additional Load Scenarios in the STS
Choice

Recommendation

Number of
Additional
Load
Scenarios in
STS

2

▪

Cost/Benefit: The implementation cost to publish 6 or more load
scenarios is quite high. To strike a balance between the costs and
benefits of publishing additional load scenarios, and based on the
feedback received from the industry, EMC recommends publishing 2
additional load scenarios.

▪

Granularity: ±100MW. Based on 2016’s Load Variation PGC, load
variations fall at or below ±100MW for approximately 86.1% of the
time. Using the same load scenarios as that used in the MOS and
PDS could potentially make it easier for MPs to compare market
conditions based on these forecast schedules. Moreover, ±100MW is
not too granular and thus should not be able to potentially facilitate
MPs’ strategic bidding behaviour. Lastly, ±100MW is the most
common MW value preferred by the MPs.

(±100MW)

Fixed/Dynamic

Fixed

Additional
Load Scenario
(to simulate
forced outage)

No

5.2

Reasons

All MPs expressed a preference for fixed load scenarios.
Most MPs did not express a preference for an additional load scenario to
reflect forced outage.

Summary of Recommendations

Table 11 below summarises the recommendations with regards to the proposals to publish
additional scenarios in the forecast schedules examined in this paper.
Table 11: Summary of EMC’s Recommendations
Scenarios
Forecast
Schedule

High and Low Load
Scenarios (±100MW)

Proposed New Load
Scenarios

Reserve/ Regulation
Requirements

MOS

Yes

No

No

PDS

Yes

No

No

STS

2 load scenarios at ±100MW

No

No

6.

Deliberation at the 99th RCP Meeting

At its 99th meeting, the Panel requested that EMC consider whether there are alternatives to
implement the proposal to optimise resources such as:
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▪

to remove the high and low load scenarios published in MOS and use the existing hardware
to solve for additional load scenarios for STS instead (hereafter referred to as “Alternative 1”);
or

▪

to solve the load scenarios sequentially instead of simultaneously (hereafter referred to as
“Alternative 2”),

and to consider publishing load scenarios with higher granularity (i.e. 25MW or 50MW). The
following subsections present the EMC’s assessment.
6.1

Current Workflow for MCE Solving

Currently, all load scenarios for any schedule (forecast or real-time) are solved simultaneously
and the workflow steps are as described below:
1. A MCE run, specifying the details of the MCE run such as run type, period, scenario and etc,
will be triggered at the production time for that particular schedule (based on the Market
Operations Timetable stipulated in Appendix 6A of the market rules for the relevant schedule).
2. The MCE run will be solved by any vacant solver available in the pool of MCE solvers (i.e.
there are no solvers dedicated to any particular schedule). Once a MCE run is picked up by a
vacant solver, based on the specifications of the run, the solver will pull input data such as
offers, demand, connectivity and etc, and begin solving the run.
3. If all the MCE solvers are occupied, the run will be placed in a queue until the next vacant
solver. Note that the MCE solver will always pull the latest available input data based on the
exact solving time (i.e. the time that a MCE run is picked up by a solver). For example, if the
01:56 STS (Medium load scenario) is picked up by a solver and being solved on time, while
the 01:56 STS (High load scenario) is in the queue for 2 minutes longer due to the lack of
vacant MCE solvers, the input data used could be different if new input data is received
between 01:56 and 01:58.
4. After a MCE run has been solved, the result will be published and the now-vacant solver will
be used to solve the next MCE run in the queue.
6.2

Alternative 1

Alternative 1 entails removing the current high and low load scenarios in the MOS and/or the
PDS, so as to use the existing hardware to solve for the proposed additional load scenarios in the
STS. This was because the MOS and PDS are published further in time than the STS from the
real-time dispatch period and therefore tends to be less useful. By doing so, the current solver
capacity can be utilised to solve additional load scenarios in the STS.
EMC examined 4 possible permutations:
▪

Alternative 1A: Remove 2 load scenarios from MOS (High & Low) and add 2 load scenarios
into STS;

▪

Alternative 1B: Remove 2 load scenarios from MOS (High & Low) and add 4 load scenarios
into STS;

▪

Alternative 1C: Remove 2 load scenarios from MOS (High & Low), remove 2 load scenarios
from PDS (High & Low) and add 2 load scenarios into STS; and
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▪

Alternative 1D: Remove 2 load scenarios from MOS (High & Low), remove 2 load scenarios
from PDS (High & Low) and add 4 load scenarios into STS.

The corresponding estimated implementation time and costs for each of the above alternatives
are tabulated in Table 12 overleaf.
Generally, the removal of two additional scenarios from MOS and/or PDS does not achieve the
objective of lowering the implementation cost. In addition, the internal EMC manpower cost
increases slightly (relative to that in Table 8) due to additional effort required to implement
changes to remove the scenarios.
As for the annual operation cost, it is not significantly lowered because the removal of load
scenarios in the MOS does not free up hardware capacity given that the MOS is only run once a
day.
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Table 12: Estimated Implementation Time and Costs for Alternative 1
Alternative

Time Estimates

1A
(Remove 2 from MOS and add 2
to STS)
Effort
Lapse Time
Estimates
(Calendar
(Man weeks)
weeks)

1B
(Remove 2 from MOS and add 4
to STS)
Effort
Lapse Time
Estimates
(Calendar
(Man weeks)
weeks)

1C
(Remove 2 from MOS, remove 2
from PDS and add 2 to STS)
Effort
Lapse Time
Estimates
(Calendar
(Man weeks)
weeks)

1D
(Remove 2 from MOS, remove 2
from PDS and add 4 to STS)
Effort
Lapse Time
Estimates
(Calendar
(Man weeks)
weeks)

1. Change Requirement
Scoping and Analysis

2

1.5

2

1.5

2

1.5

2

1.5

2. System Development/
Testing/ Documentation/
Project Management

15.5

14.5

15.5

14.5

16.5

15.5

16.5

15.5

3. User Acceptance Testing
(UAT)

2

2

2.5

2.5

2

2

2.5

2.5

4. Audit

0

0

0

0

0

0

0

0

19.5

18

20

18.5

20.5

19

21

19.5

Total Effort Required
Cost
1. Internal EMC Manpower
(within EMC’s budget)

$80,080

$81,680

$84,400

$86,000

2. EMC IT infrastructure
Enhancement

$324,872

$707,246

$0

$324,872

3. External Resource to
Support (Vendor)

N.A.

N.A.

N.A.

N.A.

4. Audit

N.A.

N.A.

N.A.

N.A.

$324,872

$707,246

$0

$324,872

Total Additional
Implementation Cost
Required
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Alternative
5. Annual Operation Cost

EMC/BD/08/2018/09
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1A
(Remove 2 from MOS and add 2
to STS)

1B
(Remove 2 from MOS and add 4
to STS)

1C
(Remove 2 from MOS, remove 2
from PDS and add 2 to STS)

1D
(Remove 2 from MOS, remove 2
from PDS and add 4 to STS)

$40,520

$99,579

$345

$40,729
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Note that the Annual Operation Cost estimate comprises the following:
▪

mandatory maintenance fee to the vendor for the hardware; and

▪

additional annual manpower costs to EMC for hardware and application maintenance,
monitoring and troubleshooting (if any).

In addition, as there will be a code freeze period from March 2018 to early March 2019 for EMC’s
server technology refresh, if implementation is to be done during the code freeze period,
additional costs estimated at $156,096 to merge the code would be incurred. Otherwise,
implementation for Items 2 – 4 (namely, System Development/Testing, UAT and Audit) can only
begin from early March 201913. This implies that implementation of all steps would begin from
March 2019.
EMC’s Assessment
Among the four alternatives, only Alternative 1C, which entails removing the two load scenarios
in each of PDS and MOS, achieves the aim of lowering implementation costs.
6.3

Alternative 2

Another alternative suggested to optimise resources was to solve the load scenarios sequentially
(where possible) instead of the current practice where they are solved simultaneously.
(a)

Applicability to forecast schedules

EMC explored the sequentially solving approach and proposed that it be applied to load scenarios
in the PDS and the MOS only, as (i) these forecast schedules are run less frequently than the
STS, and (ii) the current rules provide relatively longer time for them to be produced. The STS
was not considered as the current rules require the STS to be produced within 9 minutes.
With the sequential solving approach, the difference is that the 3 different load scenarios for each
of the PDS and MOS will be solved as a “block” instead of 3 separate MCE runs. Hence, when a
solver picks up the task to solve the PDS or MOS block, the particular solver is, in effect,
temporarily dedicated to solve the three load scenarios sequentially before it can be vacant again
to pick up new blocks/MCE runs in the queue.
(b)

Implementation Costs

Two options were explored:
▪

Alternative 2A: Sequential solving of both MOS and PDS and add 2 load scenarios into
STS; and

▪

Alternative 2B: Sequential solving of both MOS and PDS and add 4 load scenarios into
STS.

13

EMC Market Operations team has updated that given more visibility with respect to the progress of Server Technology Refresh pr
oject, the implementation of Items 2 – 4 (namely, System Development/Testing, UAT and Audit) can commence only from early Mar
ch 2019 (instead of February 2019 as previously estimated). As such the implementation of all steps will commence from March 201
9.
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Table 13: Estimated Implementation Time and Costs for Alternative 2
Alternative

2A

2B

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

1. Change Requirement Scoping
and Analysis

8.6

3

8.6

3

2. System Development/ Testing/
Documentation/ Project
Management

39

20

39

20

3. User Acceptance Testing (UAT)

10

10

10

10

4. External MCE Independent
Consultant

3

3

3

3

5. Parallel Run

5

5

5

5

6. Audit

0

0

0

0

65.6

41

65.6

41

Time Estimates

Total Effort Required
Cost
1. Internal EMC Manpower (within
EMC’s budget)

$268,400

$268,400

$0

$324,872

$42,000

$42,000

N.A.

N.A.

$42,000

$366,872

$345

$40,729

2. EMC IT infrastructure
Enhancement
3. External Resource to Support
(Vendor)
4. Audit
Total Additional Implementation
Cost Required
5. Annual Operation Cost

(c)

Concerns of EMC Market Operations

To implement sequential solving of certain load scenarios would require a fundamental change in
the MCE design logic. As this is the first time that the MCE design logic is changed, coupled with
the absence of any external MCE experts on-site in EMC since 1 Jan 2018, EMC have budgeted
additional costs for external consultants to conduct an independent review of the changes (i.e.
Cost item #3 in Table 13).
To adopt the sequential solving approach, all load scenarios in each of the PDS and MOS will be
solved as a block. As a result, if there are issues with the MCE solver that is used to solve a
particular block, EMC will be undertaking additional risks of failing to fulfil its obligations to publish
the load scenarios for a given PDS or MOS, compared to only 1 load scenario under the current
simultaneous solving approach.
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Further, EMC Market Operations has conveyed the view that while EMC will strive to publish the
forecast schedules in a timely manner, the current strict market rules obligations on EMC to
produce the PDS and MOS based on current Market Operations Timetable needs to be lifted if
the proposed sequential solving approach is implemented.
EMC’s Assessment
Based on the estimates in Table 13, Alternative 2A achieves the aim of lowering implementation
costs. However, without purchasing additional hardware, EMC runs the risk of not meeting its
market rules obligations to produce the PDS and MOS using the sequential solving approach.
Thus, the lower costs of implementing this alternative effectively transfers risk to EMC in fulfilling
additional obligations (i.e. publishing additional 2 load scenarios in STS). To assess this risk, we
examined the historical average and maximum CPLEX solve time for each scenario in the PDS
and MOS in the past 5 years, as shown in Table 14.
Table 14: CPLEX Solve Time for Each Scenario for the Past 5 Years
Type of Forecast Schedule

PDS

MOS

Average Solve Time (seconds)

361.942

2,450.394

Longest Solve Time (seconds)

1,337.020

6,693.465

Number of Period(s) whereby a scenario failed to be solved

2 (all three scenarios)

1 (all three scenarios)

Based on the statistics above, if the 3 load scenarios of the PDS and MOS were run sequentially
and each of the load scenarios take the maximum solve time, it will take 1 hour 7 minutes and 5
hours 35 minutes respectively, which are within the current allowable timeline of 2 hours and 7
hours respectively.
6.4

Further Consideration to Publish Load Scenarios with Higher Granularity

The granularity for load scenarios should be set large enough such that it can result in sufficiently
large changes in price, so that the benefits of publishing load scenarios can be reaped (i.e. serve
as price signal, facilitate the management of spot price risk and encourage demand response). If
the load scenarios used are too granular, given the limited number of load scenarios that can be
published due to costs, the granular load scenarios may not provide very useful data.
As a gauge, we simulated the potential changes in price (proxied by USEP) on two trading days
(one weekday and one weekend) at various granularities (i.e. 10MW, 50MW and 100MW), with
the results shown in Table 15 below.
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Table 15: USEP Sensitivities to Different Load Scenarios
Day Type: Weekday
Change in Load

+10MW

-10MW

+50MW

-50MW

+100MW

-100MW

Average Percentage
Absolute Change in USEP

0.43%

0.24%

1.66%

1.95%

4.55%

3.82%

Maximum Percentage
Absolute Change in USEP

3.25%

3.12%

4.15%

4.35%

21.33%

6.50%

Minimum Percentage
Absolute Change in USEP

0.00%

0.00%

0.00%

0.38%

1.99%

0.89%

Day Type: Weekend
Change in Load

+10MW

-10MW

+50MW

-50MW

+100MW

-100MW

Average Percentage
Absolute Change in USEP

0.53%

0.73%

3.96%

2.32%

7.19%

4.51%

Maximum Percentage
Absolute Change in USEP

3.13%

4.16%

9.76%

6.01%

12.47%

10.50%

Minimum Percentage
Absolute Change in USEP

0.00%

0.00%

0.75%

0.36%

2.72%

1.34%

Generally, USEP is more sensitive to load changes on weekend than weekday, and the
percentage absolute change in USEP increases with the size of load scenario. Hence, EMC
recommends retaining the original recommendation to publish load scenarios in the STS
at ±100MW for the following reasons:
(i) Although load scenarios of ±50MW can result a relatively large change (close to 10% at
maximum) in USEP during the weekend, the same granularity does not appear to result in a
significant change in USEP on the weekday. Given that there are more weekdays compared
to weekends in a year, load scenarios with ±100MW should provide more useful data for MPs;
and
(ii) As mentioned earlier, using the same load scenarios as that used in the MOS and/or PDS
could potentially make it easier for MPs to compare market conditions across forecast
schedules.
6.5
Additional Implementation Costs due to potential designation as a Critical
Information Infrastructure (CII)
EMC Market Operations have highlighted that the MCE could be designated as a Critical
Information Infrastructure (CII), for which a Security-By-Design (SBD) framework would need to
be implemented. Such designation may entail additional requirements to be imposed on any MCE
changes, including the proposals above.
Due to the lack of information at present, for any adopted option above, a tentative budget of
additional $100K may need to be included and the implementation timelines given above may be
affected as well. If such is incurred, it will be recovered from the EMC fee as exogenous cost.
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6.6

Summary and Recommendations

Based on all the new alternatives presented in this section 6, the following alternatives were not
recommended with their corresponding reasons listed in Table 16 below:
Table 16: Alternatives Not Recommended
Proposal

Proposals that add 4 additional
load scenarios in the STS

Proposals that only removes the
2 load scenarios in the MOS

Alternatives

1B, 1D and
2B

1A and 1B

Reason(s)
▪

The cost to publish 4 additional load scenarios is high

▪

To strike a balance between the costs and benefits of
publishing additional load scenarios, and based on the
feedback received from the industry, EMC recommends
publishing 2 additional load scenarios only

▪

These alternatives are clearly inferior compared to the
proposals which do not require removal of load scenarios
(i.e. those in Table 8). Their implementation costs are
higher, with two fewer load scenarios being published in
the MOS.

Following the elimination of these alternatives, Alternatives 1C and 2A were the only remaining
options. Table 17 below compares the pros and cons for each alternative.
Table 17: Comparing Alternatives 1C and 2A (relative to Table 8 for addition of 2 load scenarios)
Alternative

Pros

Cons

1C

▪

▪

Reduction in the number of
load scenarios in the forecast
schedules (i.e. STS will be only
schedule with load scenarios)

▪

Higher internal EMC manpower
cost ($84,400)

▪

Risk of EMC not meeting the
current Market Operations
Timetable for the publication of
PDS/MOS

▪

Much higher internal EMC
manpower cost ($268,400)

▪
▪
▪

Remove 2 load scenarios from
MOS;
Remove 2 load scenarios from
PDS; and

▪

▪

Total additional
implementation cost = $0

▪

Annual operation cost =
$345

Add 2 load scenarios to STS
▪

2A
▪

Achieves the aim of lowering
costs such that the:

Sequential solving of both MOS
and PDS; and

Achieves the aim of lowering
costs such that the:
▪

Add 2 load scenarios to STS
▪

Total additional
implementation cost =
$42,000
Annual operation cost =
$345

Essentially, the choice between the two alternatives boils down to the market’s valuation of the
two additional load scenarios in the PDS and MOS vis-à-vis the higher implementation costs
($42,000 in engaging external resources, and $184,000 in internal EMC manpower cost).
7.

Second Consultation

The concept paper was updated with additional information arising from the RCP’s discussion,
and published for consultation on 13 February 2018. As part of the consultation, we specifically
sought views on the proposals to publish two additional load scenarios in the STS (at ±100MW)
by: (i) removing the high and low load scenarios in the PDS and MOS, i.e. Alternative 1C in section
6.2; or (ii) solving the load scenarios in the PDS and MOS sequentially, but with the possibility
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that the PDS/MOS may not be produced according to the current Market Operations Timetable,
i.e. Alternative 2A in section 6.3.
Comments were received from 3 stakeholders, namely, Keppel Merlimau Cogen, Sembcorp
Cogen and Tuas Power.
Comments from Keppel Merlimau Cogen
Generally, we do not support making changes to the current publication of load scenarios.
However, between the 2 recommended alternatives, we would prefer Alternative 1C, as it incurs
lower cost and does not run the risk of the PDS/MOS not being published according to schedule.
EMC’s Response
We note that Keppel Merlimau Cogen does not support publish additional load scenarios in the
STS.
Comments from Tuas Power
Tuas Power supports the publishing of additional load scenarios in the STS at ±100MW. Taking
into account the implementation time, complexity and costs, Tuas Power’s preference would be
the implementation of Alternative 1C, i.e. removing the high and low load scenarios in the PDS
and MOS. Given that the high and low load scenarios in the PDS and MOS may not be as relevant
as the high and low load scenarios in STS, it is proposed for them to be removed to allow the
publication of additional 2 load scenarios for STS without significant modification to the MCE
design logic, incurring substantial implementation cost and it has a shorter implementation
schedule. This would also minimise the risk of MCE solver being occupied and take a long time
to solve a problematic block run resulting in other runs being delayed causing potential breaches
to the Market Operations Timetable by EMC.
In addition, given that the publishing of additional load scenarios in STS will provide the MPs with
useful price data to encourage strategic bidding, Tuas Power’s preference would be to implement
it as soon as possible instead of delaying it beyond January 2019.
EMC’s Response
We note Tuas Power’s preference for Alternative 1C.
Comments from Sembcorp Cogen
We noted from Section 6 of the consultation paper that the RCP has no objection to EMC’s
recommendation of publishing 2 additional load scenarios at ±100MW in the STS but would like
EMC to check whether there are any possibilities to further optimize the resources to bring down
the cost of implementation.
(i) Alternative 1
With reference to Table 12, we noted that the cost difference for removing 2 scenarios from MOS
does not significantly lower the cost of implementation. The cost can only be significantly lowered
if we remove 2 scenarios from MOS as well as 2 scenarios from PDS.
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We are not supportive of the implementation of Alternative 1C i.e. removal of the high and low
load scenarios in the PDS and MOS.
We would like to reiterate that the current scenarios in MOS and PDS are sufficient. If cost is a
concern, EMC could consider not implementing additional scenarios in STS.
(ii) Alternative 2
We noted that the EMC Market Operations team has highlighted that the current Market
Operations Timetable needs to be lifted if we are to go ahead with the proposed sequential solving
approach.
We are not supportive of the implementation of Alternative 2A that would require the market to
release EMC from their current obligation to meet the Market Operations Timetable for the
publication of MOS and PDS.
EMC’s Response
We note that Sembcorp Cogen does not support publishing additional load scenarios in the STS.
Comments from PSO
(i) EMC only provided the costs estimates but did not quantify the benefits of providing more
granularity in the STS.
(ii) There seems to be a drastic change in the EMC IT infrastructure enhancement cost in
Alternative 1A to 1D. Why is this so?
(iii) The PDS and MOS are important to system operation in the event when the RTD and STS
are not available. Hence, the risk of not producing the PDS and MOS on time by implementing
sequential solving approach in Alternative 2A should not be considered.
(iv) If the proposal is to be implemented, PSO will need to change our EMS system to accept the
additional STSs files as well as changes to PDS and MOS. This will need system change.
PSO will provide the timeline and estimated cost accordingly.
EMC’s Response
(i) Section 4.2 of the paper presents a qualitative analysis of the costs and benefits of providing
more granular load scenarios. While it would be ideal to quantify the costs and benefits, such
an exercise is not easily done and will in any case need to heavily rely on certain assumptions.
Further, note that the implementation costs estimates provided is only one component of the
potential costs.
(ii) Generally, the removal of 2 load scenarios from the MOS alone (i.e. 1A and 1B) does not
achieve the objective of lowering the implementation costs because the then freed-up
hardware capacity is not sufficient to run 2 or more additional load scenarios in the STS since
the STS is run much more frequently (i.e. every 30 minutes). Hence, Alternatives 1A and 1B
still require the purchase of additional hardware.
As for alternatives that remove 2 load scenarios from both the MOS and PDS, the then freedup hardware capacity would be sufficient to run 2 additional load scenarios in the STS (i.e.
Alternative 1C), thus the EMC IT infrastructure enhancement cost is $0. However, if 4
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additional load scenarios were to be added into the STS (i.e. Alternative 1D), the removal of
load scenarios from MOS and PDS will not free up sufficient capacity, whereby additional
hardware is still required to be purchased.
(iii) Based on the historical CPLEX solve time for the past 5 years (refer to Table 14), if the 3 load
scenarios of the PDS and MOS were run sequentially and each of the load scenarios take the
longest solve time, it will take 1 hour 7 minutes and 5 hours 35 minutes respectively, both of
which are within the current allowable timeline of 2 hours and 7 hours respectively. Hence,
the risk of not producing the MOS or PDS on time by implementing sequential solving
approach in Alternative 2A is comparable to the status quo.
(iv) We note the PSO’s comment that there will be system impact on the PSO arising from the
publication of additional STS load scenarios, and that the PSO will be providing the timeline
and estimated cost for the system change.
8.

Conclusion

This paper assesses the proposals to (i) publish additional load scenarios in the STS, (ii) review
the granularity and number of load scenarios, and (iii) publish scenarios for different levels of
reserve and regulation requirements.
Having assessed various permutations to implement the proposal to publish two additional load
scenarios in the STS, EMC has shortlisted two alternatives, namely Alternatives 1C and 2A, with
the eventual decision depending on the market’s valuation of the high and low load scenarios in
the PDS and MOS.
9.

Decisions at the 101st RCP meeting

At the 101st meeting, the RCP by majority vote supported (i) publishing 2 additional load
scenarios in the STS and (ii) the adoption of Alternative 1C, where the high and low load
scenarios in the MOS and PDS are removed. Also, the RCP by majority vote did not support (iii)
publishing scenarios for different reserve and regulation requirements.
Post meeting, the RCP by majority vote did not support (iv) adding a third additional load
scenario to simulate forced outage in the STS. The costs of an additional third scenario in the
STS to simulate the impact of forced outages (i.e. bringing total number of additional load
scenarios in the STS to three), and the incremental costs relative to Alternative 1C are shown in
Table 18 below:
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Table 18: Estimated Implementation costs of Alternative 1C + Third Additional Load Scenario
Alternative

Time Estimates

Remove 2 from MOS, remove 2
from PDS and add 3 to STS

Incremental Cost relative to
Alternative 1C (For Third
Additional Load Scenario)

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

Effort Estimates
(Man weeks)

Lapse Time
(Calendar
weeks)

1. Change Requirement Scoping
and Analysis

2

1.5

0

0

2. System Development/ Testing/
Documentation/ Project
Management

16.5

15.5

0

0

3. User Acceptance Testing (UAT)

2.5

2.5

0.5

0.5

4. Audit

0

0

0

0

Total Effort Required

21

19.5

0.5

0.5

Cost
1. Internal EMC Manpower (within
EMC’s budget)

$85,200

$800

2. EMC IT infrastructure
Enhancement

$190,898

$190,898

3. External Resource to Support
(Vendor)

N.A.

N.A.

4. Audit

N.A.

N.A.

Total Additional Implementation
Cost Required

$190,898

$190,898

5. Annual Operation Cost

$28,226

$27,881

The details of the aforementioned voting outcomes are summarised in Table 19 overleaf.
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Table 19: Summary of RCP’s decisions

RCP Member

(i) Publishing 2 Additional
Load Scenarios in the
STS

(ii) Adoption of
Alternative 1C

(iii) Publishing Scenarios
for Different Reserve and
Regulation Requirements

(iv) Add third additional
load scenario to simulate
forced outage in STS

Abstained

Abstained

Do not support

Do not support

Do not support

Support

Do not support

Do not support

Support

Support

Do not support

Do not support

Representative of EMC

Mr. Henry Gan

Representative of PSO

Mr. Soh Yap Choon

Representative of Generation
Licensee

Mr. Tan Jun Jie

Representative of Transmission
Licensee

Ms. Carol Tan

Abstained

Abstained

Do not support

Do not support

Representative of Retail
Electricity Licensee

Mr. Sean Chan

Do not support

Support

Do not support

Do not support

Mr. Vijay Sirse

Support

Support

Do not support

Support

Mr. Daniel Lee

Support

Support

Do not support

Do not support

Representative of Wholesale
Electricity Trader

Mr. Matthew Yeo

Do not support

Abstained

Do not support

Do not support

Representative of the market
support services licensee

Ms. Ho Yin Shan

Abstained

Abstained

Abstained

Do not support

Person experienced in Financial
Matters in Singapore

Mr. Tan Chian
Khong

Do not support

Abstained

Abstained

Do not support

Representative of Consumers of
Electricity in Singapore

Dr. Toh Mun Heng

Support

Support

Do not support

Do not support

Mr. YK Fong

Support

Support

Do not support

Do not support

By majority vote support

By majority vote support

By majority vote do not
support

By majority vote do not
support

Decision
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10.

Proposed Rule Modifications

EMC has drafted the proposed modifications to the market rules and Market Operation Market
Manual (Chapter 6 Market Rules) (“hereafter referred to as “Market Manual”), as set out in Annex
2 and Annex 3 of this paper, to give effect to the RCP’s decisions. Table 20 below summarises
the proposed modifications.
Table 20: Summary of Proposed Modifications
Chapter/Section

Proposed Changes

▪

Chapter 5 section 9.1.2A

▪

Chapter 6 sections 1.1.1.3,
3.5.1.3, 7.1.3, 7.4.2,
7.5.1.5(b), 7.6.1, 7.6.1A,
7.7.2, 7.7.3, 7.7.4, 9.3.1

Replaced “pre-dispatch schedule
scenario” with “pre-dispatch schedule”.

▪

Appendix 6B section B.9.1

▪

Appendix 6D sections
D.8.4, D.8.5, D.8.6, D.12.2,
D.12.3, D.12.4, D.12.10,
D.13C.1

▪

Chapter 8 section 1.1.157

▪

Market Manual section 2.1

The two terms (“pre-dispatch
schedule” and “pre-dispatch
schedule scenario”) are proposed to
be amalgamated into a single term
to avoid duplicity of terms.

Chapter 8 section 1.1.201

Deleted definition for pre-dispatch
schedule scenario.

Explanatory note after section
7.2 of Chapter 6

Amended explanatory to reflect that the
STS will be solved with three load
scenarios while the MOS and PDS will
be solved with only one load scenario.

Chapter 6 section 7.3.1

Amended section to reflect that the
MOS will be solved with only the normal
load scenario.

Chapter 6 section 7.4.1

Amended section to reflect that the
PDS will be solved with only the normal
load scenario.

Chapter 6 section 7.4A.1

Amended section to reflect that the STS
will be solved with three load scenarios.

Chapter 6 section 7.4A.2

Replaced “The” with “Each”.

Chapter 6 section 7.7.1

Amended section to reflect that there is
only one MOS.

Chapter 6 section 7.7.2

Amended section to reflect that there is
only one PDS.

Chapter 6 section 7.7.2A

Amended section to reflect that there
are three STS.
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Reasons for Change

To give effect to the RCP’s decision
in section 9, where there will be only
one load scenario in MOS and PDS
and three load scenarios in STS.
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Chapter/Section

Proposed Changes

Reasons for Change

Chapter 8 section 1.1.265

Remove reference to the normal load
scenario in STS and replace with
reference to “a given load scenario” to
reflect there are more than one load
scenarios in STS.

Chapter 6 section 7.4

Replaced “pre-dispatch schedule
scenario” with “pre-dispatch schedule”
in the title of section 7.4.

To reflect the changes to the
defined terms.

Chapter 6 section 7.4A

Changed reference to the STS to the
plural form in the title of section 7.4A.

To align with the convention
adopted for sections 7.3 and 7.4.

Added “adjusted where applicable
under section 7.2.3” in section 7.4A.1.

To require that such nodal load
forecasts in STS be adjusted if
section 7.2.3 applies.

Chapter 6 section 7.5.1

Added “or schedules”.

To reflect that sections 7.4 and 7.4A
refers to schedules.

Chapter 6 section 7.6.1A

Removed capitalisation for “section”.

To align with drafting convention.

Chapter 6 section 7.6.2

Removed italics for “scenarios”.

The term is not a defined term.

Chapter 6 section 7.7.2A

Specified reference to section 7.4A.1.

To align with drafting in previous
sections.

Appendix 6D section D.6.1

Replaced “real time” with “real-time”.

To align with the defined term.

Added “short-term schedule”.

To specify the information used in
deriving the network in the STS, for
completeness.

Appendix 6D sections D.8.3,
D.12.1, and D.12.1.1

Replaced “the” with “a”.

To correct grammar.

Appendix 6D sections D.8.5,
D.12.3, and D.12.10

Replaced “nodal load scenario” with
“nodal load forecast”.

To correct reference to the defined
term.

Appendix 6D section D.12.10.3

Added “and” at end of section.

To reflect that the provisions in
D.12.10.1 to D.12.10.4 applies
cumulatively.

Chapter 8 section 1.1.150

Replaced “7.4” with “7.3”.

To correct erroneous reference.

Revised definition to refer to a schedule
containing the information described in
section 7.7 of Chapter 6 and for a given
load scenario over the market outlook
horizon.

To align definition with that for PDS
and STS.

Revised definition of PDS to refer to a
schedule containing the information
described in section 7.7 of Chapter 6
and for a given load scenario over the
pre-dispatch horizon.

For clarity.

Chapter 8 section 1.1.200
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Chapter/Section
Chapter 8 section 1.1.265

11.

Proposed Changes
Revised definition of STS to refer to a
schedule containing the information
described in section 7.7 of Chapter 6
and for a given load scenario over the
short-term horizon.

Reasons for Change
For clarity.

Legal Sign-Off

The text of the proposed modifications in Annex 2 and Annex 3 has been vetted by EMC’s external
legal counsel, whose opinion is that the modifications reflect the intent of the rule modification
proposal.
12.

Consultation (Proposed Modifications)

The proposed modifications to the market rules and Market Manual, set out in Annex 2 and Annex
3 respectively, were published for consultation on 14 June 2018. No comments were received.
13.

Implementation Timeframe

Table 21 below summarises the implementation time and costs estimates, depending on whether
implementation commences upon EMA’s approval or after the completion of EMC’s server
technology refresh project.
Table 21: Implementation costs and time (based on Alternative 1C in Table 12)
Upon EMA’s approval

After EMC’s Server
Technology Refresh Project

EMC’s Internal
Manpower (within
EMC’s Budget)

$84,400

$84,400

Additional
implementation costs

$156,096 (for code merge)

$0

Annual operation costs

$345

$345

CII-related costs

Unlikely to be incurred (assuming
EMC is not designated as CII at
the time EMA approves the rules)

Likely to be incurred;
Amount unknown at
present

Implementation lapse
time

19 calendar weeks after EMA’s
approval is published

19 calendar weeks from
March 201914

CII-related additional
implementation lapse
time

Unlikely to be incurred (assuming
EMC is not designated as CII at
the time EMA approves the rules)

Likely to be incurred;
Additional time unable to
be estimated at present

Implementation commences:

Costs estimates

Implementation
time

14

Note that EMC Market Operations team has updated that given more visibility with respect to the progress of Server Technology R
efresh project, the implementation of Items 2 – 4 (namely, System Development/Testing, UAT and Audit) can commence only from e
arly March 2019 (instead of February 2019 as previously conveyed). As such the implementation of all steps will commence from Ma
rch 2019.
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Given the CII-related unknowns, EMC recommends that the RCP makes the decision of when to
implement this proposal based on the known time and costs estimates. When the project is
recommended to be implemented therefore depends on the value to the market from having the
proposal implemented earlier vis-à-vis the code merge costs.
14.

Deliberations and Decisions at RCP Meetings

Proposed modifications to the market rules and Market Manual
At the 103rd RCP meeting held on 19 July 2018, the RCP by majority vote supported the
proposed modifications to the market rules and Market Manual, as set out in Annexes 2 and 3.
The details of the voting outcomes were:
Those who supported EMC’s recommendations:
1. Mr. Henry Gan (Representative of EMC)
2. Mr. Soh Yap Choon (Representative of the PSO)
3. Mr. Tan Jun Jie (Representative of Generation Licensee)
4. Mr. Teo Chin Hau (Representative of Generation Licensee)
5. Mr. Tony Tan (Representative of Generation Licensee)
6. Ms. Carol Tan (Representative of Transmission Licensee)
7. Mr. Daniel Lee (Representative of Retail Electricity Licensee)
8. Mr. Sean Chan (Representative of Retail Electricity Licensee)
9. Ms. Ho Yin Shan (Representative of the market support services licensee)
10. Dr. Toh Mun Heng (Representative of Consumers of Electricity in Singapore)
11. Mr. YK Fong (Representative of Consumers of Electricity in Singapore)
12. Mr. Tan Chian Khong (Person experienced in Financial Matters in Singapore)
Those who abstained from voting:
1. Mr. Matthew Yeo (Representative of Wholesale Electricity Trader)
Implementation Approach
During discussions at the 103rd RCP meeting, the PSO raised the possibility that the proposal
may impact the PSO’s Energy Management System (EMS). Post meeting, the PSO updated that
there will be no impact to the PSO’s EMS as the high/low scenarios for MOS and PDS (which are
proposed to be removed with this proposal) are currently not transmitted to the PSO.
At the 104th RCP meeting held on 11 September 2018, the RCP by majority vote supported
implementing the proposal after EMC’s Server Technology Refresh Project, i.e. from March
2019. The details of the voting outcomes are:
Those who supported implementing after EMC’s Server Technology Refresh Project:
1. Mr. Soh Yap Choon (Representative of the PSO)
2. Mr. Tan Jun Jie (Representative of Generation Licensee)
3. Mr. Teo Chin Hau (Representative of Generation Licensee)
4. Mr. Tony Tan (Representative of Generation Licensee)
5. Mr. Daniel Lee (Representative of Retail Electricity Licensee)
6. Mr. Sean Chan (Representative of Retail Electricity Licensee)
7. Ms. Ho Yin Shan (Representative of the market support services licensee)
8. Dr. Toh Mun Heng (Representative of Consumers of Electricity in Singapore)
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9. Mr. YK Fong (Representative of Consumers of Electricity in Singapore)
10. Mr. Tan Chian Khong (Person experienced in Financial Matters in Singapore)
Those who abstained from voting:
1. Mr. Henry Gan (Representative of EMC)
15.

Recommendations

The RCP recommends that the EMC Board:
(a) adopt the proposed modifications to the market rules and Market Manual set out in Annexes
2 and 3;
(b) seek the EMA’s approval of the proposed modifications to the market rules and Market
Manual set out in Annexes 2 and 3; and
(c) recommend that the proposed modifications to the market rules and the Market Manual as
set out in Annexes 2 and 3 come into force 19 calendar weeks after (i) March 2019 or (ii)
the date on which the approval of the Authority is published by the EMC, whichever is later.
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Annex 1: Plot of Load Variation PGC
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Annex 2: Proposed Rule Modifications

9.1

Existing Market Rules
(1 April 2018)

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

Chapter 5

Chapter 5

ISSUING DISPATCH INSTRUCTIONS

9.1

ISSUING DISPATCH INSTRUCTIONS

9.1.2A When issuing the dispatch instructions for a dispatch 9.1.2A When issuing the dispatch instructions for a dispatch
period referred to in section 9.1.2.2, the PSO shall, to
period referred to in section 9.1.2.2, the PSO shall, to
the extent which the PSO determines that it is feasible
the extent which the PSO determines that it is feasible
to do so, use the latest available short-term schedule,
to do so, use the latest available short-term schedule,
pre-dispatch schedule scenario or market outlook
pre-dispatch schedule scenario or market outlook
scenario released by the EMC pursuant to section 7.7
scenario released by the EMC pursuant to section 7.7
of Chapter 6 as the dispatch instructions for that
of Chapter 6 as the dispatch instructions for that
dispatch period.
dispatch period.

1.1

Chapter 6
INTRODUCTION AND INTERPRETATION

1.1

To replace the
reference to predispatch schedule
scenario (PDSS)
with the term predispatch schedule
(PDS).

Chapter 6
INTRODUCTION AND INTERPRETATION

1.1.1 This Chapter sets forth the obligations and 1.1.1 This Chapter sets forth the obligations and
responsibilities of the EMC, the PSO and market
responsibilities of the EMC, the PSO and market
participants relative to the establishment, operation and
participants relative to the establishment, operation and
suspension of the real-time markets and the procurement
suspension of the real-time markets and the procurement
markets, including:
markets, including:
…
…
1.1.1.3 the development of market outlook scenarios,
1.1.1.3 the development of market outlook scenarios,
pre-dispatch schedule scenarios and shortpre-dispatch schedule scenariosschedules
term schedules and the associated pricing
and short-term schedules and the associated
schedules;
pricing schedules;
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Reasons for rule
change

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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Existing Market Rules
(1 April 2018)

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
…

…

3.5

ELECTRONIC COMMUNICATIONS SYSTEM

3.5

ELECTRONIC COMMUNICATIONS SYSTEM

3.5.1 The EMC shall have an electronic communications 3.5.1 The EMC shall have an electronic communications
system that allows for:
system that allows for:
…
…
3.5.1.3 the issuance by the EMC of market outlook
3.5.1.3 the issuance by the EMC of market outlook
scenarios, pre-dispatch schedule scenarios,
scenarios,
pre-dispatch
schedule
short-term schedules and real-time dispatch
scenariosschedules, short-term schedules and
schedules and the associated pricing
real-time dispatch schedules and the
schedules,
associated pricing schedules,
…
…

7.1

TERMINOLOGY AND PURPOSE

7.1

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

TERMINOLOGY AND PURPOSE

7.1.3 The EMC shall determine market outlook scenarios, pre- 7.1.3 The EMC shall determine market outlook scenarios, predispatch schedule scenarios and short-term schedules in
dispatch schedule scenariosschedules and short-term
order to provide itself, the PSO and market participants
schedules in order to provide itself, the PSO and market
with advance information and projections necessary to
participants with advance information and projections
plan the physical operation of the PSO controlled system
necessary to plan the physical operation of the PSO
and registered facilities and to manage load over the
controlled system and registered facilities and to manage
market outlook horizon.
load over the market outlook horizon.

EMC/BD/08/2018/09
EMC/RCP/103/2018/352

Reasons for rule
change

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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Existing Market Rules
(1 April 2018)

7.2

LOAD FORECASTING

Explanatory Note: If the demand forecast was for
5000 MW and the load sensitivity factor was 600 MW
then we would have load scenarios for 4400 MW, 5000
MW, 5600 MW. The MCE will be solved with the
4400 MW, 5000 MW and 5600 MW loads for market
outlook scenarios and pre-dispatch schedule
scenarios. The results of these scenarios give
participants some idea as to how the schedules will
differ if the load differs from the expected value.
However, for the short-term schedules, the MCE will
only solve with the 5000MW demand forecast (i.e. the
normal load forecast).

7.3

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

7.2

LOAD FORECASTING

Explanatory Note: If the demand forecast was for
5000 MW and the load sensitivity factor was 600 MW
then we would have load scenarios for 4400 MW, 5000
MW, 5600 MW. The MCE will be solved with the
4400 MW, 5000 MW and 5600 MW loads for market
outlook scenarios and pre-dispatch schedule
scenariosthe short-term schedules. The results of
these scenarios give participants some idea as to how
the schedules will differ if the load differs from the
expected value. However, for the short-term
schedulesmarket outlook scenario and pre-dispatch
schedule, the MCE will only solve with the 5000MW
demand forecast (i.e. the normal load forecast).

DETERMINING MARKET OUTLOOK SCENARIOS 7.3

To specify that
only the STS will
have 3 load
scenarios and the
market outlook
scenario (MOS)
and pre-dispatch
schedule will
only have 1 load
scenario.

DETERMINING MARKET OUTLOOK SCENARIOS

7.3.1 The EMC shall, in accordance with section 7.6 and 7.3.1 The EMC shall, in accordance with section 7.6 and
Appendix 6A, determine three market outlook scenarios
Appendix 6A, determine threea market outlook
corresponding to the nodal load forecasts described in
scenarios corresponding to the nodal load forecasts
sections 7.2.1, adjusted where applicable under section
described in sections 7.2.1.1, adjusted where applicable
7.2.3.
under section 7.2.3.
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Reasons for rule
change

To reduce the
number of MOS
to one load
scenario, being
the normal load
scenario in
section 7.2.1.1.
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Existing Market Rules
(1 April 2018)

7.4

DETERMINING
SCENARIOS

PRE-DISPATCH

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

SCHEDULE 7.4

DETERMINING PRE-DISPATCH
SCENARIOSSCHEDULES

Reasons for rule
change

SCHEDULE To update the

title of section 7.4
to reflect the
7.4.1 The EMC shall, in accordance with section 7.6 and 7.4.1 The EMC shall, in accordance with section 7.6 and changes to the
Appendix 6A, determine three pre-dispatch schedule
Appendix 6A, determine threea pre-dispatch schedule definition for
scenarios corresponding to the nodal load forecasts
scenarios corresponding to the nodal load forecasts PDS/PDSS.
described in sections 7.2.1, adjusted where applicable
described in sections 7.2.1section 7.2.1.1, adjusted
To replace
under section 7.2.3.
where applicable under section 7.2.3.
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
To reduce the
number of PDS to
one load scenario,
being the normal
load scenario in
section 7.2.1.1.
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Existing Market Rules
(1 April 2018)

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
7.4.2 Each pre-dispatch schedule scenario shall include all 7.4.2 Each pre-dispatch schedule scenario shall include all
dispatch periods in the pre-dispatch horizon current at
dispatch periods in the pre-dispatch horizon current at
the time when the pre-dispatch schedule scenario is due
the time when the pre-dispatch schedule scenario is due
to be released in accordance with section 7.7.2.
to be released in accordance with section 7.7.2.

7.4A DETERMINING SHORT-TERM SCHEDULE
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7.4A DETERMINING
SCHEDULESCHEDULES

Reasons for rule
change
To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

SHORT-TERM To align with the
convention
adopted for
section titles in
the preceding
sections 7.3 and
7.4.
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Existing Market Rules
(1 April 2018)

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
7.4A.1 The EMC shall, in accordance with section 7.6 and 7.4A.1 The EMC shall, in accordance with section 7.6 and
Appendix 6A, determine a short-term schedule
Appendix
6A,
determine
athree
short-term
corresponding to the nodal load forecast described in
scheduleschedules corresponding to the nodal load
section 7.2.1.1.
forecastforecasts described in section 7.2.1.1, adjusted
where applicable under section 7.2.3.

Reasons for rule
change
To give effect to
the proposal to
add two
additional load
scenarios to the
STS, and reflect
that three STS
will be run for the
high, low and
medium load
scenarios.
To require that
such nodal load
forecasts be
adjusted if
section 7.2.3
applies.

7.4A.2 The short-term schedule shall include all dispatch 7.4A.2 TheEach short-term schedule shall include all dispatch
periods in the short-term horizon current at the time
periods in the short-term horizon current at the time
when the short-term schedule is due to be released in
when the short-term schedule is due to be released in
accordance with section 7.7.2A.
accordance with section 7.7.2A.
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To extend the
requirements in
section 7.4A.2 to
each load
scenario of the
STS.
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Existing Market Rules
(1 April 2018)

7.5

INFORMATION USED
SCHEDULE

IN

EACH SCENARIO

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
OR

7.5

INFORMATION USED
SCHEDULE

IN

EACH SCENARIO

Reasons for rule
change
OR

7.5.1 The EMC shall use the most current valid information on 7.5.1 The EMC shall use the most current valid information on
the following to determine and revise each of the
the following to determine and revise each of the
scenarios referred to in sections 7.3, 7.4 and 7.4A:
scenarios or schedules referred to in sections 7.3, 7.4 and
…
7.4A:
7.5.1.5 the initial loading of each generation facility,
…
determined:
7.5.1.5 the initial loading of each generation facility,
determined:
a.
in the case of each market outlook
scenario, on the basis of the end of the
a.
in the case of each market outlook
last dispatch period represented in the
scenario, on the basis of the end of the last
most recently published pre-dispatch
dispatch period represented in the most
schedule which was determined using the
recently published pre-dispatch schedule
same nodal load forecast and that
which was determined using the same
contains the applicable dispatch period;
nodal load forecast and that contains the
and
applicable dispatch period; and
b.

…

EMC/BD/08/2018/09
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in the case of each pre-dispatch schedule
scenario, on the basis of the later of the
real-time dispatch schedule for the
period after the current dispatch period
(if available) and the real-time dispatch
schedule for the current dispatch period;

b.

To reflect that
sections 7.4 and
7.4A refers to
“schedules”.
To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

in the case of each pre-dispatch schedule
scenario, on the basis of the later of the
real-time dispatch schedule for the period
after the current dispatch period (if
available) and the real-time dispatch
schedule for the current dispatch period;

…
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7.6

SOLVING EACH SCENARIO OR SCHEDULE

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

7.6

Reasons for rule
change

SOLVING EACH SCENARIO OR SCHEDULE

7.6.1 The EMC shall determine and revise as required each 7.6.1 The EMC shall determine and revise as required each
market outlook scenario, pre-dispatch schedule scenario
market outlook scenario, pre-dispatch schedule scenario
and short-term schedule by sequentially running the
and short-term schedule by sequentially running the
market clearing engine for each dispatch period
market clearing engine for each dispatch period
specified in section 7.3.2, 7.4.2 or 7.4A.2, as the case
specified in section 7.3.2, 7.4.2 or 7.4A.2, as the case
may be, using the information described in section 7.5.
may be, using the information described in section 7.5.

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

7.6.1A When preparing each pre-dispatch schedule scenario, 7.6.1A When preparing each pre-dispatch schedule scenario,
the market clearing engine shall be run for each dispatch
the market clearing engine shall be run for each dispatch
period from the end of the relevant dispatch period for
period from the end of the relevant dispatch period for
which the real-time dispatch schedule used in Section
which the real-time dispatch schedule used in
7.5.1.5(b) applies, until the end of the pre-dispatch
Sectionsection 7.5.1.5(b) applies, until the end of the
horizon to which such pre-dispatch schedule scenario
pre-dispatch horizon to which such pre-dispatch
relates.
schedule scenario relates.

To correct
drafting
convention when
referring to
“section”.

7.6.2

In determining the scenarios referred to in section 7.6.1, 7.6.2
each dispatch period shall be assumed to be independent
of the others except that:
…

EMC/BD/08/2018/09
EMC/RCP/103/2018/352

In determining the scenariosscenarios referred to in
section 7.6.1, each dispatch period shall be assumed to
be independent of the others except that:
…

To remove italics
for the term
“scenario” since
it is not defined.
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7.7

RELEASE OF SCENARIO INFORMATION

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

7.7

Reasons for rule
change

RELEASE OF SCENARIO INFORMATION

7.7.1 By 9:00 hours of each dispatch day the EMC shall, for 7.7.1 By 9:00 hours of each dispatch day, the EMC shall, for
each dispatch period covered by each of the three market
each dispatch period covered by each of the three market
outlook scenarios referred to in section 7.3.1:
outlook scenarios referred to in section 7.3.1:
…
…

To reflect that
there will be only
one load scenario
for a given
market outlook
horizon.

7.7.2 Not later than 15 minutes prior to the commencement of 7.7.2 Not later than 15 minutes prior to the commencement of
the first dispatch period of each of the three pre-dispatch
the first dispatch period of each of the three pre-dispatch
schedule scenarios referred to in section 7.4.1, the EMC
schedule scenarios referred to in section 7.4.1, the EMC
shall, for each dispatch period included in each of those
shall, for each dispatch period covered by in each of
three pre-dispatch schedule scenarios;
those threethe pre-dispatch schedule scenarios;:
…
…

To reflect that
there will be only
one load scenario
for a given predispatch horizon.
To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
To correct
punctuation.
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Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
7.7.2A Not later than 25 minutes prior to the commencement of 7.7.2A Not later than 25 minutes prior to the commencement of
the first dispatch period of the short-term schedule
the first dispatch period of each of the three short-term
referred to in section 7.4A, the EMC shall, for each
schedule referred to in section 7.4A.1, the EMC shall, for
dispatch period included in the short-term schedule:
each dispatch period included in theeach of those three
…
short-term schedule:
…

Reasons for rule
change
To reflect that
there will be three
load scenarios for
a given shortterm horizon.

7.7.3 In accordance with sections 7.7.1, 7.7.2 and 7.7.2A, the 7.7.3 In accordance with sections 7.7.1, 7.7.2 and 7.7.2A, the
EMC shall publish the following information for each
EMC shall publish the following information for each
dispatch period and for each market outlook scenario,
dispatch period and for each market outlook scenario,
pre-dispatch schedule scenario and short-term schedule:
pre-dispatch schedule scenario and short-term schedule:
…
…

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

7.7.4 The market outlook scenarios, pre-dispatch schedule 7.7.4 The market outlook scenarios, pre-dispatch schedule
scenarios and short-term schedules reflect indicative
scenariosschedules and short-term schedules reflect
forecasts which are released for information purposes
indicative forecasts which are released for information
only and are not binding on the EMC, the PSO or any
purposes only and are not binding on the EMC, the PSO
market participant.
or any market participant.

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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9.3

MARKET ADVISORIES

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

9.3

MARKET ADVISORIES

9.3.1 The EMC shall issue, as soon as practicable and in such 9.3.1 The EMC shall issue, as soon as practicable and in such
manner as will provide adequate notice, using electronic
manner as will provide adequate notice, using electronic
means or in the case where electronic means are not
means or in the case where electronic means are not
available, by any other means it considers suitable,
available, by any other means it considers suitable,
advisory notices pertaining to the incidence and extent
advisory notices pertaining to the incidence and extent
of any of the following events for any dispatch period
of any of the following events for any dispatch period
included in the current market outlook horizon in respect
included in the current market outlook horizon in respect
of which such event is indicated by the market outlook
of which such event is indicated by the market outlook
scenarios, pre-dispatch schedule scenarios and shortscenarios, pre-dispatch schedule scenariosschedules
term schedule described in sections 7.3, 7.4 and 7.4A
and short-term scheduleschedules described in sections
respectively, and containing the applicable information
7.3, 7.4 and 7.4A respectively, and containing the
described in Appendix 6H:
applicable information described in Appendix 6H:
…
…

B.9

Appendix 6B
MARKET CLEARING ENGINE PARAMETERS

B.9

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
To correct
grammar.

Appendix 6B
MARKET CLEARING ENGINE PARAMETERS

B.9.1 Such parameters as may be required to indicate the B.9.1 Such parameters as may be required to indicate the
sources of input data and the destinations of output data
sources of input data and the destinations of output data
for the production of each of the market outlook
for the production of each of the market outlook
scenarios, the pre-dispatch schedule scenarios, the
scenarios,
the
pre-dispatch
schedule
short-term schedule and the real-time dispatch schedule.
scenariosschedules, the short-term scheduleschedules
and the real-time dispatch scheduleschedules.
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Reasons for rule
change

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

Reasons for rule
change
To correct
grammar.

D.6

Appendix 6D
DISPATCH NETWORK DERIVATION

D.6

Appendix 6D
DISPATCH NETWORK DERIVATION

D.6.1 The EMC shall use the following information on D.6.1 The EMC shall use the following information on To correct a
network elements when deriving the dispatch network
network elements when deriving the dispatch network defined term.
for a dispatch period:
for a dispatch period:
To specify that
D.6.1.1 standing data on the network elements;
D.6.1.1 standing data on the network elements;
the dispatch
network for a
D.6.1.2 status data on the network elements; and/or
D.6.1.2 status data on the network elements; and/or
dispatch period in
the STS is
D.6.1.3 the outage schedule for the network elements.
D.6.1.3 the outage schedule for the network elements. derived using the
information in
For avoidance of doubt, the information stated in
For avoidance of doubt, the information stated in sections D.6.1.1
sections D.6.1.1 and D.6.1.2 shall be used for deriving
sections D.6.1.1 and D.6.1.2 shall be used for deriving and D.6.1.3, for
the dispatch network for a dispatch period in the real
the dispatch network for a dispatch period in the real clarity.
time schedule, whereas the information stated in sections
timereal-time schedule, whereas the information stated
D.6.1.1 and D.6.1.3 shall be used for deriving the
in sections D.6.1.1 and D.6.1.3 shall be used for deriving
dispatch network for a dispatch period in the prethe dispatch network for a dispatch period in the shortdispatch schedule and the market outlook scenario.
term schedule, pre-dispatch schedule and the market
outlook scenario.
D.6.5 In the case where a dispatch period is involved in the D.6.5 In the case where a dispatch period is involved in the To replace
calculation of a real-time dispatch schedule, short-term
calculation of a real-time dispatch schedule, short-term reference to
PDSS with PDS
EMC/BD/08/2018/09
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Proposed Rules Changes
Reasons for rule
(Deletions represented by strikethrough text and
change
additions represented by double underlined text)
schedule, pre-dispatch schedule scenario or market given the
outlook scenario, then:
proposed changes
…
to their
definitions.

schedule, pre-dispatch schedule scenario or market
outlook scenario, then:
…

D.8

REPRESENTATION OF MULTI-UNIT FACILITIES

D.8

REPRESENTATION OF MULTI-UNIT FACILITIES

D.8.3 In the case where the dispatch period is being produced D.8.3 In the case where the dispatch period is being produced
for a real-time dispatch schedule, or where the dispatch
for a real-time dispatch schedule, or where the dispatch To correct
period is the first dispatch period of the multiple
period is the first dispatch period of the multiple grammar.
dispatch periods involved in the calculation of the shortdispatch periods involved in the calculation of thea
term schedule, then the initial generation levels
short-term schedule, then the initial generation levels
StartGenerationg for multi-unit facilities shall be
StartGenerationg for multi-unit facilities shall be
calculated from the initial generation levels of the
calculated from the initial generation levels of the
constituent generating units, subject to section D.8.3.1,
constituent generating units, subject to section D.8.3.1,
in accordance with the following table:
in accordance with the following table:
…
…
D.8.4

In the case where the dispatch period is involved in the D.8.4
calculation of a pre-dispatch schedule scenario and is
the first dispatch period of the multiple dispatch
periods involved in the calculation of the pre-dispatch
schedule scenario, then the initial generation levels
StartGenerationg for multi-unit facilities shall be the
same as the corresponding values Generationg for the
same generation registered facility in the real-time
dispatch schedule for the dispatch period current at the
time when the calculation of the pre-dispatch schedule
scenario commences.
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In the case where the dispatch period is involved in the
calculation of a pre-dispatch schedule scenario and is
the first dispatch period of the multiple dispatch
periods involved in the calculation of the pre-dispatch
schedule scenario, then the initial generation levels
StartGenerationg for multi-unit facilities shall be the
same as the corresponding values Generationg for the
same generation registered facility in the real-time
dispatch schedule for the dispatch period current at the
time when the calculation of the pre-dispatch schedule
scenario commences.

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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D.8.5

In the case where the dispatch period is involved in the D.8.5
calculation of a market outlook scenario, and is the first
dispatch period of the multiple dispatch periods
involved in the calculation of the market outlook
scenario, then the initial generation levels
StartGenerationg for multi-unit facilities shall be the
same as the corresponding values Generationg for the
same generation registered facility in the most recently
released pre-dispatch schedule scenario with a nodal
load scenario corresponding to the market outlook
scenario being calculated, and shall be taken from the
dispatch period in such pre-dispatch schedule scenario
immediately preceding the first dispatch period
required in the calculation of the market outlook
scenario, provided that such pre-dispatch schedule
scenario contains the appropriate dispatch period. If
such pre-dispatch schedule scenario does not contain
the appropriate dispatch period, then initial generation
levels StartGenerationg for multi-unit facilities shall be
taken to be zero.

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

Reasons for rule
change

In the case where the dispatch period is involved in the
calculation of a market outlook scenario, and is the first
dispatch period of the multiple dispatch periods
involved in the calculation of the market outlook
scenario, then the initial generation levels
StartGenerationg for multi-unit facilities shall be the
same as the corresponding values Generationg for the
same generation registered facility in the most recently
released pre-dispatch schedule scenario with a nodal
load scenarioforecast corresponding to the market
outlook scenario being calculated, and shall be taken
from the dispatch period in such pre-dispatch schedule
scenario immediately preceding the first dispatch
period required in the calculation of the market outlook
scenario, provided that such pre-dispatch schedule
scenario contains the appropriate dispatch period. If
such pre-dispatch schedule scenario does not contain
the appropriate dispatch period, then initial generation
levels StartGenerationg for multi-unit facilities shall be
taken to be zero.

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

D.8.6 In the case where the dispatch period is involved in the D.8.6 In the case where the dispatch period is involved in the
calculation of a short-term schedule, a pre-dispatch
calculation of a short-term schedule, a pre-dispatch
schedule scenario or a market outlook scenario, but is
schedule scenario or a market outlook scenario, but is
not the first dispatch period of the multiple dispatch
not the first dispatch period of the multiple dispatch
periods involved in the calculation of the short-term
periods involved in the calculation of the short-term
schedule, pre-dispatch schedule scenario or market
schedule, pre-dispatch schedule scenario or market

To replace
reference to
PDSS with PDS
given the
proposed changes
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To correct
reference to the
defined term of
“nodal load
forecast”.
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outlook scenario, then the initial generation levels
StartGenerationg for multi-unit facilities shall be the
same as the corresponding values Generationg for the
same generation registered facility for the immediately
preceding dispatch period in that short-term schedule,
pre-dispatch schedule scenario or market outlook
scenario.

D.12 RAMPING CONSTRAINTS

Proposed Rules Changes
Reasons for rule
(Deletions represented by strikethrough text and
change
additions represented by double underlined text)
outlook scenario, then the initial generation levels to their
StartGenerationg for multi-unit facilities shall be the definitions.
same as the corresponding values Generationg for the
same generation registered facility for the immediately
preceding dispatch period in that short-term schedule,
pre-dispatch schedule scenario or market outlook
scenario.

D.12 RAMPING CONSTRAINTS

D.12.1 In the case where a real-time dispatch schedule is being D.12.1 In the case where a real-time dispatch schedule is being To correct
produced, or where the dispatch period is the first
produced, or where the dispatch period is the first grammar.
dispatch period of the multiple dispatch periods
dispatch period of the multiple dispatch periods
involved in the calculation of the short-term schedule,
involved in the calculation of thea short-term schedule,
then the values of StartGenerationg for each generation
then the values of StartGenerationg for each generation
registered facility in the applicable dispatch period,
registered facility in the applicable dispatch period,
except multi-unit facilities, shall be the values received
except multi-unit facilities, shall be the values received
from the PSO in accordance with section G.3.1 of
from the PSO in accordance with section G.3.1 of
Appendix 6G.
Appendix 6G.
D.12.1.1 In the event that a value of StartGenerationg
for any generating unit that is not part of a
multi-unit facility is not updated by the PSO
or provided to the EMC during the dispatch
period for the time being when the
calculation of the real-time dispatch
schedule or the first dispatch period of the
multiple dispatch periods involved in the
EMC/BD/08/2018/09
EMC/RCP/103/2018/352

D.12.1.1 In the event that a value of StartGenerationg
for any generating unit that is not part of a
multi-unit facility is not updated by the PSO
or provided to the EMC during the dispatch
period for the time being when the
calculation of the real-time dispatch
schedule or the first dispatch period of the
multiple dispatch periods involved in the
51
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Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
calculation of thea short-term schedule
commences, the initial generation level of
StartGenerationg for the generation
registered facility shall be the same as the
corresponding value of Generationg for the
same generation registered facility in the
real-time dispatch schedule for the dispatch
period with respect to the time when the
calculation of the real-time dispatch
schedule commences. In the event that no
such real-time dispatch schedule is
available, then the EMC shall use a value of
zero for StartGenerationg for the generation
registered facility.

Reasons for rule
change

D.12.2 In the case where the dispatch period is the first D.12.2 In the case where the dispatch period is the first
dispatch period of the multiple dispatch periods
dispatch period of the multiple dispatch periods
involved in the calculation of the pre-dispatch schedule
involved in the calculation of the pre-dispatch schedule
scenario, then the values of StartGenerationg for each
scenario, then the values of StartGenerationg for each
generation registered facility, except multi-unit
generation registered facility, except multi-unit
facilities, shall be the corresponding values of
facilities, shall be the corresponding values of
Generationg in the real-time dispatch schedule for the
Generationg in the real-time dispatch schedule for the
dispatch period current at the time when the calculation
dispatch period current at the time when the calculation
of the pre-dispatch schedule scenario commences, or,
of the pre-dispatch schedule scenario commences, or,
if this real-time dispatch schedule is not available, the
if this real-time dispatch schedule is not available, the
real-time dispatch schedule for the dispatch period
real-time dispatch schedule for the dispatch period
immediately preceding that which is current at the time
immediately preceding that which is current at the time

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.

calculation of the short-term schedule
commences, the initial generation level of
StartGenerationg for the generation
registered facility shall be the same as the
corresponding value of Generationg for the
same generation registered facility in the
real-time dispatch schedule for the dispatch
period with respect to the time when the
calculation of the real-time dispatch
schedule commences. In the event that no
such real-time dispatch schedule is
available, then the EMC shall use a value of
zero for StartGenerationg for the generation
registered facility.
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when the calculation of the pre-dispatch schedule
scenario commences.

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
when the calculation of the pre-dispatch schedule
scenario commences.

Reasons for rule
change

D.12.3 In the case where the dispatch period is the first D.12.3 In the case where the dispatch period is the first
dispatch period of the multiple dispatch periods
dispatch period of the multiple dispatch periods
involved in the calculation of the market outlook
involved in the calculation of the market outlook
scenario, the initial generation levels of
scenario, the initial generation levels of
StartGenerationg for each generation registered
StartGenerationg for each generation registered
facility, except multi-unit facilities, shall be the same as
facility, except multi-unit facilities, shall be the same as
the corresponding values Generationg for the same
the corresponding values Generationg for the same
generation registered facility in the most recently
generation registered facility in the most recently
released pre-dispatch schedule scenario with a nodal
released pre-dispatch schedule scenario with a nodal
load scenario corresponding to the market outlook
load scenarioforecast corresponding to the market
scenario being calculated, and shall be taken from the
outlook scenario being calculated, and shall be taken
dispatch period in such pre-dispatch schedule scenario
from the dispatch period in such pre-dispatch schedule
immediately preceding the first dispatch period
scenario immediately preceding the first dispatch
required in the calculation of the market outlook
period required in the calculation of the market outlook
scenario, provided that such pre-dispatch schedule
scenario, provided that such pre-dispatch schedule
scenario contains the appropriate dispatch period. If
scenario contains the appropriate dispatch period. If
such pre-dispatch schedule scenario does not contain
such pre-dispatch schedule scenario does not contain
the appropriate dispatch period, then initial generation
the appropriate dispatch period, then initial generation
levels StartGenerationg for such generation registered
levels StartGenerationg for such generation registered
facilities shall be zero.
facilities shall be zero.

To correct
reference to the
defined term of
“nodal load
forecast”.

D.12.4 In the case where the dispatch period is involved in the D.12.4 In the case where the dispatch period is involved in the
calculation of a short-term schedule, a pre-dispatch
calculation of a short-term schedule, a pre-dispatch
schedule scenario or a market outlook scenario, and is
schedule scenario or a market outlook scenario, and is
not the first dispatch period of the multiple dispatch
not the first dispatch period of the multiple dispatch

To replace
reference to
PDSS with PDS
given the
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To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
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periods involved in the calculation of the short-term
schedule, pre-dispatch schedule scenario or a market
outlook scenario, the values of StartGenerationg for
each generation registered facility, except multi-unit
facilities, shall be the corresponding values of
Generationg for the immediately preceding dispatch
period in the short-term schedule, pre-dispatch
schedule scenario or market outlook scenario
respectively.

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
periods involved in the calculation of the short-term
schedule, pre-dispatch schedule scenario or a market
outlook scenario, the values of StartGenerationg for
each generation registered facility, except multi-unit
facilities, shall be the corresponding values of
Generationg for the immediately preceding dispatch
period in the short-term schedule, pre-dispatch
schedule scenario or market outlook scenario
respectively.

Reasons for rule
change
proposed changes
to their
definitions.
To correct
grammar.

D.12.10 In respect of an LRF with REB associated with energy D.12.10 In respect of an LRF with REB associated with energy To replace
bid p, the value of PriorScheduledPurchasep to be used
bid p, the value of PriorScheduledPurchasep to be used reference to
in the calculation of:
in the calculation of:
PDSS with PDS
given the
D.12.10.1 a real-time dispatch schedule or the first
D.12.10.1 a real-time dispatch schedule or the first proposed changes
dispatch period of a short-term schedule
dispatch period of a short-term schedule to their
shall be the value of Purchasep in the realshall be the value of Purchasep in the real- definitions.
time dispatch schedule for the immediately
time dispatch schedule for the immediately
preceding dispatch period;
preceding dispatch period;
To correct
reference to the
D.12.10.2 the first dispatch period of a pre-dispatch
D.12.10.2 the first dispatch period of a pre-dispatch defined term of
schedule scenario shall be the value of
schedule scenario shall be the value of “nodal load
Purchasep in the real-time dispatch
Purchasep in the real-time dispatch forecast”.
schedule for the dispatch period current at
schedule for the dispatch period current at
the time when the calculation of the prethe time when the calculation of the pre- To better reflect
the provisions in
dispatch schedule scenario commences;
dispatch schedule scenario commences;
sections
D.12.10.1 to
EMC/BD/08/2018/09
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D.12.10.3 the first dispatch period of a market outlook
scenario shall be the value of Purchasep in
the most recently released pre-dispatch
schedule scenario with a nodal load
scenario corresponding to the market
outlook scenario being calculated, and shall
be taken from the dispatch period in such
pre-dispatch schedule scenario immediately
preceding the first dispatch period required
in the calculation of the market outlook
scenario, provided that such pre-dispatch
schedule scenario contains the appropriate
dispatch period;

Proposed Rules Changes
Reasons for rule
(Deletions represented by strikethrough text and
change
additions represented by double underlined text)
D.12.10.3 the first dispatch period of a market outlook D.12.10.4 applies
scenario shall be the value of Purchasep in cumulatively.
the most recently released pre-dispatch
schedule scenario with a nodal load
scenarioforecast corresponding to the
market outlook scenario being calculated,
and shall be taken from the dispatch period
in such pre-dispatch schedule scenario
immediately preceding the first dispatch
period required in the calculation of the
market outlook scenario, provided that such
pre-dispatch schedule scenario contains the
appropriate dispatch period; and

D.12.10.4 each dispatch period that is not the first
dispatch period of the multiple dispatch
periods involved in the calculation of a
short-term schedule, pre-dispatch schedule
scenario or market outlook scenario shall be
the corresponding value of Purchasep for
the immediately preceding dispatch period
in the short-term schedule, pre-dispatch
schedule scenario or market outlook
scenario respectively.

D.12.10.4 each dispatch period that is not the first
dispatch period of the multiple dispatch
periods involved in the calculation of a
short-term schedule, pre-dispatch schedule
scenario or market outlook scenario shall be
the corresponding value of Purchasep for
the immediately preceding dispatch period
in the short-term schedule, pre-dispatch
schedule scenario or market outlook
scenario respectively.

In the event of the unavailability of the real-time
dispatch schedule or the pre-dispatch schedule
scenario from which the value of Purchasep is to be

In the event of the unavailability of the real-time
dispatch schedule or the pre-dispatch schedule
scenario from which the value of Purchasep is to be
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Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)
derived for section D.12.10.1, D.12.10.2 or D.12.10.3,
then the value of PriorScheduledPurchasep shall be the
total MW quantities in all price-quantity pairs of the
energy bid for that LRF with REB for the first dispatch
period mentioned in such section D.12.10.1, D.12.10.2
or D.12.10.3 as the case may be, calculated as:
…

derived for section D.12.10.1, D.12.10.2 or D.12.10.3,
then the value of PriorScheduledPurchasep shall be the
total MW quantities in all price-quantity pairs of the
energy bid for that LRF with REB for the first dispatch
period mentioned in such section D.12.10.1, D.12.10.2
or D.12.10.3 as the case may be, calculated as:
…

D.13C LINES
WITH
TRANSFORMERS

PHASE-SHIFTING D.13C LINES
WITH
TRANSFORMERS

PHASE-SHIFTING

D.13C.1 The EMC shall use the latest tap position of a phase- D.13C.1 The EMC shall use the latest tap position of a phaseshifting transformer of a pst line advised by the PSO in
shifting transformer of a pst line advised by the PSO in
accordance with Section G.4.4A of Appendix 6G when
accordance with Section G.4.4A of Appendix 6G when
determining the real-time schedule. The EMC shall
determining the real-time schedule. The EMC shall
also use the latest tap position for short-term schedule,
also use the latest tap position for short-term
pre-dispatch schedule scenarios and the market
scheduleschedules,
pre-dispatch
schedule
outlook scenarios unless advised otherwise by the PSO
scenariosschedules and the market outlook scenarios
from time to time.
unless advised otherwise by the PSO from time to time.

1
…
1.1.150

Chapter 8
DEFINITIONS

1

…
market outlook scenario means a projected schedule 1.1.150
determined and revised in accordance with sections
7.4, 7.5 and 7.6 of Chapter 6;
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Reasons for rule
change

To replace
reference to
PDSS with PDS
given the
proposed changes
to their
definitions.
To correct
grammar.

Chapter 8
DEFINITIONS
market outlook scenario means a projected schedule
containing the information described in section 7.7 of
Chapter 6, as determined by the EMCand revised in
accordance with sections 7.47.3, 7.5 and 7.6 of

To correct
erroneous
reference to
section 7.4.
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Existing Market Rules
(1 April 2018)

1.1.157

Proposed Rules Changes
Reasons for rule
(Deletions represented by strikethrough text and
change
additions represented by double underlined text)
Chapter 6 for a given load scenario over the market
outlook horizon;
To revise the
definition for
MOS to align
with the
definitions for
PDS and STS.
market schedule means a market outlook scenario, 1.1.157 market schedule means a market outlook scenario, To reflect
pre-dispatch schedule scenario, short-term schedule
pre-dispatch schedule scenario, short-term schedule changes to the
or real-time schedule;
or real-time schedule;
defined term for
PDS/PDSS.

1.1.200

pre-dispatch schedule means a schedule of quantities 1.1.200
and prices determined for each pre-dispatch schedule
scenario;

1.1.201

pre-dispatch schedule scenario means a solution
determined by the EMC in accordance with sections
7.4, 7.5 and 7.6 of Chapter 6 for a given load
scenario over the pre-dispatch horizon;
1.1.201

EMC/BD/08/2018/09
EMC/RCP/103/2018/352

pre-dispatch schedule means a schedule containing
the information described in section 7.7 of Chapter 6,
as of quantities and prices determined by the EMC in
accordance with sections 7.4, 7.5 and 7.6 of Chapter
6 for a given load scenario over the pre-dispatch
horizonfor each pre-dispatch schedule scenario;

To amalgamate
the two defined
terms of PDS and
PDSS into a
single term, as it
is unnecessary
and therefore to
pre-dispatch schedule scenario means a solution avoid duplicity of
determined by the EMC in accordance with sections terms.
7.4, 7.5 and 7.6 of Chapter 6 for a given load
scenario over the pre-dispatch horizon;
To revise the
definition of PDS
to refer to the
schedule
containing
information
57

Existing Market Rules
(1 April 2018)

1.1.265

short-term schedule means a schedule determined by 1.1.265
the EMC in accordance with sections 7.4A, 7.5 and
7.6.1B of Chapter 6 for the normal load forecast over
the short-term horizon;

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

short-term schedule means a schedule containing the
information described in section 7.7 of Chapter 6, as
determined by the EMC in accordance with sections
7.4A, 7.5 and 7.6.1B of Chapter 6 for the normal a
given load forecastscenario over the short-term
horizon;

Reasons for rule
change
described in
section 7.7 of
Chapter 6, as
determined in
accordance with
sections 7.4, 7.5
and 7.6 of
Chapter 6.
To revise the
definition of STS
to reflect that
each STS refers
to the schedule
containing
information
described in
section 7.7 of
Chapter 6, as
determined in
accordance with
section 7.4A, 7.5
and 7.6.1B of
Chapter 6.
To revise the
definition to
remove
references to
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Existing Market Rules
(1 April 2018)

Proposed Rules Changes
(Deletions represented by strikethrough text and
additions represented by double underlined text)

Reasons for rule
change
normal load
forecast as there
will be three load
scenarios for
STS.
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Annex 3: Extract of proposed modifications to Market Operations Market Manual
(Chapter 6 Market Rules)
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