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RULES CHANGE COMMITTEE

RESOLUTION NO. 2020-11

Proposed Amendments to the WESM Manual on Load Forecasting
Methodology for the Inclusion of Procedures on the Preparation and Updating
of Nodal Load Distribution Factors

WHEREAS, the DOE issued Department Circular No. 2018-04-0008 on 28
March 2018 promulgating the WESM Manual on Load Forecasting Methodology (‘LFM
Manual’), Issue 3, for the implementation of enhancements to WESM design and
operations;

WHEREAS, Section 2 of said circular requires the Market Operator to develop
the procedures for the preparation of load distribution factor (LDF) and include said
procedures in the LFM Manual for consistency and transparency;

WHEREAS, the LDF refers to the factor used by the Market Operator in
allocating the total projected load to individual loads in the market network model?;

WHEREAS, specifically, the LDF is used to determine the unrestrained net load
forecast for each customer scheduling point, which are necessary inputs for market
projections and real-time dispatch market runs?;

WHEREAS, in view of the directive of the DOE set forth in aforesaid circular,
the Independent Electricity Market Operator of the Philippines (IEMOP) submitted to
the Rules Change Committee (RCC) on 12 February 2020 the Proposed Amendments
to the LFM Manual Issue 3.0 (version for enhanced market design) to include the
procedures for preparing and updating nodal LDFs;

WHEREAS, the proposal sought to add Annex F in the LFM Manual Issue 3.0
detailing the procedures for preparing and updating LDFs, which are summarized as
follows:

1 LFM Manual Issue 3.0, section 2.1.2 (f)
2 LFM Manual Issue 3.0, section 6.1
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1) Each nodal load shall have LDFs for each hour and each day type?;

2) Each nodal load shall have LDFs updated every five (5) minutes based on
either (a) latest real-time data or (b) an estimated value;

3) In determining the LDF for each nodal load:

(i) Obtain base MW values for each nodal load;

(i) Once all base MW values are obtained, compute for LDF using
specified formula; and

(i) If a nodal load does not have real-time data, an additional set of
procedures will be performed to estimate the value of its base MW
before calculating the LDF

WHEREAS, following the commenting period from 26 February to 17 April
2020, inputs were received from the Technical Committee, PEMC and Aboitiz Power,;

WHEREAS, the RCC deliberated on the proposal on 24 April 2020 during its
164t Meeting, taking into consideration the comments received and the proponent’s
response and clarifications;

WHEREAS, as recommended by the Technical Committee for clarity and to
follow proper convention, the body adopted revisions to how the formulae for Base
MW, Actual Demand, Estimated Net Load and New LDF are written, as well as the
definitions for undefined variables;

WHEREAS, the RCC noted that the IEMOP, in agreement with Aboitiz Power’s
suggestion, will publish immediately the Market Operator’s forecast performance
moving forward, since it is currently only published annually in the Market Operator
Performance Reports in accordance to the Market Operator Performance Standards
(MOPS);

WHEREAS, with no other matter left for discussion, the RCC approved the
proposal, as amended, and its endorsement to the PEM Board;

NOW THEREFORE, we, the undersigned, on behalf of the sectors we
represent, hereby resolve as follows:

RESOLVED, that the RCC approves the Proposed Amendments to the WESM
Manual on Load Forecasting Methodology for the Inclusion of Procedures on the
Preparation and Updating of Nodal Load Distribution Factors (attached as Annex A)

3 Customer market trading nodes that have a definite MW loading that can materially affect WESM'’s
pricing and scheduling are exempted from this provision. For such cases, the Market Operator shall
require the relevant Trading Participant to submit Customer forecasts for the identified market trading
node for each interval in accordance with the WESM timetable. (LFM Manual Issue 3.0, section 7.1.6)

Page 2 of 5-



RCC-RESO-20-11
Proposed Amendments to the WESM Manual on Load Forecasting Methodology for the Inclusion of Procedures
on the Preparation and Updating of Nodal Load Distribution Factors

to take effect upon the commencement of the enhanced market design and operations
to be determined by the DOE;

RESOLVED FURTHER, that the Proposed Amendments to the WESM Manual
on Load Forecasting Methodology for the Inclusion of Procedures on the Preparation
and Updating of Nodal Load Distribution Factors are hereby endorsed to the PEM
Board for approval.

Done this 15 May 2020, Pasig City.

Page 3 of -



RCC-RESO-20-11

Proposed Amendments to the WESM Manual on Load Forecasting Methodology for the Inclusion of Procedures
on the Preparation and Updating of Nodal Load Distribution Factors

Approved by:
THE RULES CHANGE COMMITTEE

Independent Members:
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Chairperson

rancisco

an C. Nerves

Concepclonu. | anglao

Generation Sector Members:

IH l lawer

Aboiflz Power Corp.
(APC)

Carlito C. Claudio

Millennium Energy, Inc./ Panasia Energy, Inc.
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vant Corpo ation - Phlllppmes
(Vivant)

Distribution Sector Members:

Cebu lll E ectnc ooperative, Inc.
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Manila Electric Company
(MERALCO)

/Ricardo G. Gumalal
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on the Preparation and Updating of Nodal Load Distribution Factors
WESM Manual on Load Forecasting Methodology Issue 3.0 (version for enhanced market design)
Title Section Provision Proposed Amendment Rationale
NET LOAD 6.2.3 The Market Operator shall develop | The Market Operator shall develep | Provide reference to the
FORECASTS relevant procedures in the relevant-procedures-inthe procedures for determining the
preparation of the LDFs. preparation-of prepare and update | load distribution factors that
the LDFs of each customer would be proposed for
market trading node in inclusion in this manual
accordance with Appendix F.
Procedures for the Appendix F (new) See attached document Provide details on the
Preparation and (new) procedure that will be used by
Updating of Nodal the Market Operator to
Load Distribution determine the load distribution
Factors factors.
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Appendix F. Procedures for the Preparation and Updating of Nodal Load
Distribution Factors (LDF)

LDF Day Types and Hour

1. There are nine (9) day types available, namely:

Table 2. LDF Day Types
Day Type | Day Type Description
1 Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Special Day 1
Special Day 2

O[NNI || B|WN

2. By default, a certain day shall have a day type corresponding to its day of the week.
For example, 12/19/2019 falls on a Thursday, hence, it shall have a day type of 4 as
prescribed in Table 2. LDF Day Types.

3. The Market Operator may choose to update a certain day type that is different from
its default type. For example, 12/25/2019 has a default day type of 3 (Wednesday).
However, the Market Operator may instead define it as belonging to day type 8
(Special Day 1).

4. Day Type 8 and 9 are Special Days that the Market Operator may choose in grouping
days that represent holidays, or days with significant events. The Market Operator
shall first evaluate the load profile of candidate days (holidays or days with significant
events), then eventually establish which day type the relevant day shall belong to.

5. For this procedure, an hour covers the twelve (12) dispatch intervals from the start of

that hour (i.e., hour 14 covers the dispatch interval ending at 14:05 until the dispatch
interval ending at 15:00).

Defining Data Source Type of Nodal Loads

1. Each nodal load, except those defined in Section 7.1.6, shall have load distribution
factors (LDFs) for each hour of each day type.
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2. Each nodal load, except those defined in Section 7.1.6, shall have their respective
LDFs updated every five (5) minutes based on either the (a) latest real-time data or
(b) from an estimated value.

3. The LDF of a nodal load shall be updated based on latest real-time data if the Market

Operator assesses that the real-time data for that nodal load is updated regularly;
otherwise, the LDF of the nodal load shall be updated based from an estimated value.

Procedure in Updating the Load Distribution Factor

1. Get the day type and hour of the timestamp of the latest available real-time snapshot
For example, if the timestamp of the latest available real-time snapshot is “2019-12-17
14:25”, then its day type is 2 by default (12/17/2019 is on a Tuesday), while its hour is 14.
The day type and hour obtained here shall be considered as the reference day type and
reference hour.

2. Obtain base MW values for each nodal load

2.1. For nodal loads with a data source type based on real-time data, the base MW
value shall be the latest real-time MW value measured at that nodal load

Base_MW,, , ,; o= Nodal_Actual_MW,, , -,

Where:

Base_MWbypHra refers to the base MW for nodal load b at reference day type
D and reference hour H in Forecast Area FA

Nodal_Actual_MWhbtra refers to the MW value measured at nodal load b based
on the latest actual system snapshot at time f in
Forecast Area FA

2.2. For nodal loads with a data source type based on an estimated value, the base
MW value shall be obtained using the following steps:

2.2.1. Get the actual demand of the Forecast Area considering any import/export
from its adjacent Forecast Area

n p P
ActuaI_Demandt,FA= Z Pitra + Z import, cx - Z:exportamt
i=1 a=1 a=1
Where:
PitFa refers to the real power (MW) output of generator i based on the

latest actual system snapshot at time t in Forecast Area FA
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importarat refers to the MW imported from Forecast Area a onto
Forecast Area FA based on the latest actual system
snapshot at time ¢

exportarat refers to the MW exported to Forecast Area a from Forecast
Area FA based on the latest actual system snapshot at time
t

2.2.2. Obtain the pre-defined estimated loss percentage for the reference day
type and reference hour for the relevant Forecast Area. The pre-defined
estimated loss percentage is based on historical power flow losses in the
real-time dispatch (RTD) solution and is updated regularly by the Market
Operator. Then, compute for the estimated net load as follows:

Est_Net_Load,,= (1-Est_Loss, ;) x Actual_Demand,,

Where:
Est_Lossrapn refers to the loss percentage estimated for Forecast Area
FA at day type D and hour H

2.2.3. The base MW for nodal loads with a data source type based on an
estimated value shall be obtained by multiplying its pre-defined load
distribution factor at the reference day type and reference hour to the
aforementioned estimated net load. The pre-defined load distribution
factor for nodal loads having an estimated value is based on historical
metered quantities and is updated regularly by the Market Operator.

Base_MvaD,H'FA= LDFppHFa X Est_Net_Load“:A

Where:
LDFuvpHFa refers to the load distribution factor of nodal load b at day type
D and hour H at Forecast Area FA

3. Once all base MW values are obtained for each nodal load b, compute for the new
LDFs using the following formula

Base_MW, ;, , ra ) xa| + [(LDF_oldy p s ) x(1- @)

LDF_new, oy ra= [(ZE=1 Base_MW, |, ca

Where:
LDF_newbpHrFa refers to the new load distribution factor of nodal load b for day type
D and hour H at Forecast Area FA
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Base_MWbppHra refers to the base MW of nodal load b for day type D and hour H
at Forecast Area FA

Base_MWkpHra refers to the base MW of nodal load k for day type D and hour H
at Forecast Area FA

o refers to the smoothing factor (from 0 to 1, is initially set 1, and
shall be updated by the Market Operator based on a regular
assessment to improve forecast accuracy)

LDF_oldb,pHFA refers to the old/current load distribution factor of nodal load b for
day type D and hour H at Forecast Area FA

n refers to the total number of nodal loads for forecasting area FA

4. The new LDFs shall also be applied for the next hour H+1

LDF_newb'D'H+1'FA= LDF_newb'D,H'FA

Where:
LDF_newb,pH+1,ra refers to the load distribution factor of nodal load b for day type D
and hour H+1 at Forecast Area FA

For example, if the timestamp of the latest available real-time snapshot is “2019-12-17
14:25”, then its reference day type is 2 by default (12/17/2019 is on a Tuesday), while its
reference hour is 14. The next immediate hour belongs to day type 2 and hour 15.

For example, if the timestamp of the latest available real-time snapshot is “2019-12-19
00:45”, then its reference day type is 3 and reference hour is 24. The next immediate hour
belongs to day type 4 and hour 1. The latest snapshot in this example has Hour 0 of
12/19/2019. This is translated as Hour 24 of 12/18/2019. 12/18/2019 falls on a
Wednesday, hence, its default day type is 3.

Sample Updating of the Load Distribution Factor

In order to better understand the aforementioned processes in updating the load
distribution factors of each nodal load, let us use the following example.

1. Let us assume that the latest time stamp t is 14:25 of 12/19/2019:

a) The reference day type is 4
b) The reference houris 14

2. Let us also assume that the following loads reside in Forecast Area FA, each having
a defined data source type, along with their MW load at timestamp ¢ and their most

recent LDF values for day type 4 and hour 14.
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ANNEX A

Table 3. Sample Nodal Load Profile and MW values at Timestamp t

Nodal Load Data Source Type MW Load @ t Current LDF
Load_A Real-Time 950 0.2000
Load_B Real-Time 1425 0.3000
Load_C Real-Time 1900 0.4000
Load_D Estimated -- 0.1000

Note: The assumption here is that Load_D’s base MW is being estimated since its
snapshot data is persistently non-updating.

. The Base MW of Load_A, Load_B, and Load_C shall be equal to their respective MW
Load at timestamp t.

. The Base MW of Load_D shall be obtained as follows.

a) Ifthe actual demand of the latest snapshot at 14:25 of 12/19/2019 at Forecast Area
FA is 5000 MW, whereas the estimated loss percentage is 0.02 at day type 4 and
hour 14, then:

Est_Net_Load, (= (1—Est_LossFA_D'H') x Actual_Demand, ..,
Est_Net_Load, ,= (1-0.02) x 5000 = 4900

b) With this, we can now derive the Base MW of Load_D

Base_MW, . p 4 14 4= 0-1000 x 4900 = 490 MW

. Let us then assume that the smoothing factor is 0.8. With this, we can now derive the
new LDFs using the established formula:

Base_MW, ;. ra

LDF _new =
- b,D,H,FA [(2{(‘:1 BaSe_MWk'[),H,FA

) xa] + [(LDF_oldy ¢ ) X (1- )

For example, for Load_A:

ﬂ) X o.a] +[(0.2000 ) x (1 - 0.8)] = 0.19950

LDF—ne"‘«Lcoad_A,‘t,14,FA= [(4765
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The following new LDFs shall be obtained for all nodal loads defined in Forecast Area
FA:

Table 4. Sample Updated LDF Values for Day Type D and Hour H

Nodal Load Data Source Type Current LDF New LDF
Load_A Real-Time 0.2000 0.19950
Load_B Real-Time 0.3000 0.29924
Load_C Real-Time 0.4000 0.39899
Load_D Estimated 0.1000 0.10227

6. The same LDFs shall be updated for the next immediate hour.

Manual Override

The Market Operator may provide overriding LDFs to specific nodal loads for a specific
day and hour.

Should an overriding LDF value be defined for a specific day and hour, it shall be used
regardless of the calculations used in the processes above.

Use of LDF in Nodal Forecast

The LDFs to be used in Section 6.2.6 of this Manual shall be based on the latest updated
LDF at the day type and hour representing the projected dispatch interval. Note that the
day type and hour shall be based on the start time of the projected dispatch interval.

For example, if the dispatch interval covers a start time of 19:55 and an end time of 20:00
of 12/04/2019, then its reference day type and reference hour shall be based on 19:55 of
12/04/2019. Thus, the day type shall be 3 (12/04/2019 is Wednesday), while the hour is
19. As such, in this example, the LDFs of day type 3 and hour 19 shall be used to project
the nodal loads for dispatch interval 19:55-20:00 of 12/04/2019.





