Republic of the Philippines
DEPARTMENT OF ENERGY

(Kagawaran ng Enerhiya)

DEPARTMENT CIRCULARNO.__DC202!- 03- €005 .Y

ADOPTING FURTHER AMENDMENTS TO THE WHOLESALE ELECTRICITY
SPOT MARKET (WESM) MARKET MANUAL ON LOAD FORECASTING
METHODOLOGY FOR THE IMPLEMENTATION OF ENHANCEMENTS TO WESM
DESIGN AND OPERATIONS
(Provisions for the Load Distribution Factors)

WHEREAS, Sections 30 and 37(f) of the Electric Power Industry Reform Act (EPIRA)
provides that the Department of Energy (DOE), jointly with the electric power industry
participants, shall establish the Wholesale Electricity Spot Market (WESM) and
formulate the detailed rules governing the operations thereof;

WHEREAS, on 28 June 2002, the DOE, with the endorsement of the electric power
industry participants, promulgated the WESM Rules through Department Circular No.
DC2002-06-003; '

WHEREAS, any changes, amendments, and modifications to the WESM Rules, Retalil
Rules and their Market Manuals shall be undertaken in accordance with the provisions
of Chapter 8 of the WESM Rules;

WHEREAS, on 12 February 2020, the Market Operator submitted its proposed
amendments to the Market Manual on Load Forecasting Methodology to include the
procedures for preparing and updating of the Load Distribution Factors (LDFs);

WHEREAS, the proposal aims to adhere to the DOE directives under Department
Circular No. DC2018-04-0008, entitled, Adopting Further Amendments to the
Wholesale Electricity Spot Market (WESM) Market Manuals on Billing and Settlement
and Load Forecasting Methodology for the Implementation of Enhancements to
WESM Design and Operations. The said Department Circular requires the Market
Operator to expedite the development of the procedure in connection with the
preparation of the LDF;

WHEREAS, on 21 February 2020, the RCC during its 1615t RCC Meeting discussed
with the Market Operator the abovementioned proposal, and thereafter approved the
posting of the proposed amendments in the Philippine Electricity Market Corporation’s
information website to solicit comments from the market participants and other
interested parties;

WHEREAS, on 24 April 2020, the RCC during its 164" RCC Meeting deliberated on
the proposal giving due course to the comments received from the stakeholders and
the proponent’s response and clarifications;
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WHEREAS, on 15 May 2020, the RCC during its 165" RCC Meeting finalized and
approved the proposed amendments for endorsement to the PEM Board;

WHEREAS, on 27 May 2020, after due evaluation and deliberation, the PEM Board
during its 24" Regular PEM Board Meeting, approved for endorsement to the DOE
the above stated RCC-approved proposal;

WHEREAS, on 08 June 2020, the PEM Board-approved amendments to the WESM
Market Manual on Load Forecasting Methodology were submitted to the DOE for final
approval, in compliance with Chapter 8 of the WESM Rules;

WHEREAS, on 31 July 2020, the DOE posted the draft Department Circular adopting
the proposed amendments in the DOE website to solicit comments from the market
participants and other interested parties;

WHEREAS, on 27 & 29 October 2020, the DOE conducted public consultations on
the abovementioned proposed amendments to solicit inputs and consider comments
of stakeholders in the finalization of the same;

NOW THEREFORE, after careful review of the PEM Board-approved proposal and
the comments and recommendations received on the same, the DOE, pursuant to its
authority under the EPIRA and the WESM Rules, hereby adopts, issues, and
promulgates the following amendments to the Market Manual on Load Forecasting
Methodology:

Section 1. Amendments to the Market Manual on Load Forecasting
Methodology. The following provisions of the Market Manual on Load Forecasting
Methodology, Issue No. 3.0, are hereby amended:

a. Section 6.2.3 under Unrestrained Net Load Forecast is amended to read as -

“The Market Operator shall prepare and update the LDF of each customer market
trading node in accordance with Appendix F.”

b. New Appendix F (Procedures for the Preparation and Updating of Nodal Load
Distribution Factors) is added as shown in ANNEX A of this Circular.

Section 2. Applicability Provisions. The foregoing amendments fo the subject
Market Manual set forth in this Circular shall apply only to the enhanced WESM design
and operations.

Section 3. Separability Clause. If for any reason, any section or provision of this
Circular is declared unconstitutional or invalid, such parts not affected shall remain
valid and subsisting.

Section 4. Effectivity. This Circular shall take effect fifteen (15) days following its
complete publication in at least two (2) newspapers of general circulation and shall
remain in effect until otherwise revoked. Copies thereof shall be filed with the University
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of the Philippines Law Center — Office of National Administrative Register (UPLC-
ONAR).

Issued this MAR 16 2(B6b1 at the DOE, Energy Center, Rizal Drive, Bonifacio
Global City, Taguig City, Metro Manila.

ONSO G. CUSI
Secretary

Republic of the Philippin
DEPARTMENT OF ENERGY
IN REPLYING PLS. CITE:

E-AGC-21001158

i T

DC — ADOPTING FURTHER AMENDMENTS TO THE MARKET MANUAL ON LOAD
FORECASTING METHODOLOGY FOR THE IMPLEMENTATION OF ENHANCEMENTS TO WESM DESIGN
AND OPERATIONS (Provisions for the Load Distribution Factors)

Page 3 of 3



ANNEX A — Department Circular No.

Adopting Further Amendments to the Wholesale Electricity Spot Market (WESM) Market
Manual on Load Forecasting Methodology for the Implementation of Enhancements to
WESM Design and Operations (Provisions for the Load Distribution Factors)

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

Ol ~ND OB 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 override and 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.
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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.

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 by the Market Operator based
on 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}, p y ra = Nodal_Actual MW, ¢ s

Where:

Page 2 of 8



ANNEX A — Department Circular No.

Adopting Further Amendments to the Wholesale Electricity Spot Market (WESM) Market
Manual on Load Forecasting Methodology for the Implementation of Enhancements to
WESM Design and Operations (Provisions for the Load Distribution Factors)

Base_MWbpHra refers to the base MW for nodal load b at reference day type

D and reference hour H in Forecast Area FA

Nodal_Actual_MWbra refers to the MW value measured at nodal load b based

on the latest actual system snapshot at time t 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

el
Actual_Demand;ps = Z Pitra + Z importy,ra: — Z exporty rat

224

i=1 a=1 a=1

Where:
PitFa refers to the real power (MW) output of generator / based on the
latest actual system snapshot at time t in Forecast Area FA
importarat refers to the MW imported from Forecast Area a onto
Forecast Area FA based on the latest actual system
snapshot at time ¢

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

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:
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Est_Net_Load,rs = (1— Est_Lossppy ) X Actual_Demand, r,

2.2.3.

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

The base MW for nodal loads with a data source type based on an
estimated value shall be obtained by muitiplying 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_MWb,D,H,FA = LDFb,D,H,FA X ESt_Net_Loadt_FA
Where:

LDFbpHFa 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

LDF_?IEWb;D'H,FA = [( n

Where:

Base_MWb,D'H’FA
k=1 BGSB_MW;(,DH'FA

) xa] + [(LDF_oldyp s ) x (1— a)]

LDF_newspHra refers to the new load distribution factor of nodal load b for day type

D and hour H at Forecast Area FA

Base_MWbpHFa refers to the base MW of nodal load b for day type D and hour H

at Forecast Area FA

Base_MWkpnHra refers to the base MW of nodal load k for day type D and hour H

at Forecast Area FA
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{ 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,pHFaA 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+171

LDF newpp p+1ra = LDF _newppyra

Where:
LDF_newspH+1Fa refers to the load distribution factor of nodal load b for day type D
and hour H+17 at Forecast Area FA

For example, if the timestamp of the latest available real-time snapshot is “2019-12-17
14:257, 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 tis 14:25 of 12/19/2019:
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a) The reference day type is 4
b) The reference hour is 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.

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.

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

4. 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.r, = (1— Est_Losspappy,) x Actual_Demand, p,

Est_Net_Load,rs = (1—0.02) x 5000 = 4900

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

Base_MWLOad_D,4’14,Fﬁ = 0.1000 x 4900 = 490 MW
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5. Let us then assume that the smoothing factor is 0.8. With this, we can now derive the
new LDFs using the established formula:

LDF newpppra = [(

Base_MWy, p 1 ra

mn

For example, for Load_A:

950

k=1 BaSQ_MWk’D,H’FA

) x a] + [(LDF_oldyppira ) x (1 a)]

LDF _neWoaq a4 t4ra = [(ﬁé) . o.s] + [(0.2000) x (1 — 0.8)] = 0.19950

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 due to the following conditions:

a) the result of the LDF based on the default day type will not refiect the expected day

type such as holidays and/or days with significant events; and/or
b) the result of the LDF is not based on the updated real-time data.
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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.
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