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SECTION 1 INTRODUCTION

1.1. BACKGROUND

1.1.1. Load forecasts are necessary inputs to the optimization runs in the Wholesale
Electricity Spot Market (WESM), particularly the week-ahead projection, day-ahead
projection and ex-ante or real time dispatch market runs. The responsibility to
prepare load forecasts rests in the Market Operator although Customers are also
permitted to perform their own customer forecasts under certain conditions.

1.1.2. The following WESM Rules provide for the responsibilities of the Market Operator in
performing its load forecasts-

a)

b)

d)

e)

f)

WESM Rules Clause 3.7.3.1 (c) requires that each market projection shall take
into account the forecast demand information prepared by the Market Operator
in accordance with WESM Rules Clause 3.5.4.

WESM Rules Clause 3.7.3.2 requires that prior to the preparation of each set of
market projections, the Market Operator shall, in consultation with the System
Operator, prepare an expected unrestrained net load forecast in accordance
with the procedures developed under clause 3.5.4, and such number of other
load scenarios as may be determined in consultation with WESM Participants
and approved by the PEM Board.

For the ex-ante market runs, WESM Rules Clause 3.8.1 (b) and (c) direct that
at the beginning of each interval, the Market Operator shall prepare a forecast
of the unrestrained net load expected at each market trading node for the end
of that trading interval”’, and “adjust that unrestrained net load forecast to
account for load shedding, if required, in accordance with WESM Rules clause
3.9.5.

Furthermore, WESM Rules Clause 3.5.4.2 states that each net load forecast
shall be prepared in such a way as to represent the net load to be met by
scheduled generation, including losses occurring outside the system
represented by the market network model, but excluding any scheduled load,
and less non-scheduled generation, and generation from new and renewable
energy (NRE) generating units with intermittent energy resource.

WESM Rules Clause 3.5.4.3 states that the unrestrained net load forecast for
any trading interval shall be prepared so as to represent the net load as it would
be, or would have been, in the absence of load shedding.

WESM Rules Clause 3.5.4.4 states that if load shedding is expected to occur in
any trading interval, a restrained net load forecast for that trading interval shall

PUBLIC Page 1 of 19



Wholesale Electricity
Spot Market
Load Forecasting Methodology WESM-LFM-002
Effective Date: 17 April 2014

be prepared on the same basis, but accounting for load shedding to the extent
that it is expected to occur.

1.1.3. Customers are permitted under WESM Rules Clause 3.5.4.1 to submit their own load
forecast that shall be used by the Market Operator in the preparation of Net Load
Forecast subject to the certain conditions.

a) Each Customer may submit a forecast in respect of each trading interval for
each of its registered load facilities for each trading day of the week in
accordance with the WESM Timetable. The timetable is set out in Section 5 of
the WESM Dispatch Protocol Manual.

b) The forecasted load shall be used by the Market Operator in the preparation of
the Net Load Forecast.

c) If the Customer fails to submit a forecast for his load facility in accordance with
the WESM Timetable, or if the Customer forecast submitted is not within the
published forecast tolerance range, the forecast prepared by the Market
Operator at the relevant node shall be used.

1.2. PURPOSE
This Market Manual establishes the following -
1.2.1. The requirements in determining the load forecasts for the following market runs in
the WESM -
a) Market Projections
i. Week-Ahead Projection (WAP)
ii. Day-Ahead Projection (DAP)
b) Ex-ante or real time dispatch market runs

1.2.2. The customer forecast tolerance range; and

1.2.3. The forecast methodology to be employed by the Market Operator for preparing load
forecasts.

1.3. ScoPE
This Market Manual applies to the Market Operator, the System Operator and, the Trading
Participants in the WESM. The systems, processes and procedures set out in this Manual

shall be used in the preparation of load forecasts to be used for the week-ahead projections
(WAP), day-ahead projections (DAP), and ex-ante market runs in the WESM.
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SECTION 2 DEFINITIONS, REFERENCES, AND INTERPRETATION

2.1. DEFINITIONS

Unless otherwise defined or the context implies otherwise, the italicized terms used in this
Manual that are defined in the WESM Rules shall bear the same meaning as defined in the
WESM Rules. In addition, the following words and phrases as used in this Manual shall have
the following meaning -

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

2.1.8.

2.1.9.

2.1.10.

Demand refers to the total power consumed in a Power System or Grid inclusive of
the relevant losses produced during the delivery of power. It is also the total power
generated in the grid.

Demand Forecast refers to the Demand projection for a particular Forecast Area.

Final Demand Forecast refers to the sum of the Net Load Forecasts plus the losses
in a Forecast Area

Forecast Area refers to a grid in the Philippine Power System where Demand
Forecast will be applied. Currently, each grid in the Philippines is designated as a
Forecast Area, namely the Luzon, the Visayas, and the Mindanao grids.

Input Demand Forecast refers to the initially assumed Demand Forecast that shall
be used as the off-take for determining the Unrestrained Net Load Forecast.

Load Predictor (LDP)refers to the functionality in the Market Management System
which is used to determine the total energy requirement of a certain Forecast Area
for the next trading interval, which shall be used in the ex-ante market run.

Load Profile or Load Pattern (interchangeably) refers to the time series
representation of Demand.

Market Management System (MMS)refers to the infrastructure that supports the
operations of the WESM and which includes functionalities that support the
processes set out in this Manual.

Short-Term Forecast refers to the Demand Forecast pertaining to the next trading
interval up to seven days ahead and shall be applied to the calculation of market
projections and real-time dispatch schedules.

Similar Day Load Forecast (SDLF) refers to the MMS functionality that is used to

derive the Demand Forecasts to be used for the Day-Ahead and Week-Ahead
market projections.
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2.2. REFERENCES
This Manual shall be read in association with the following —

a) WESM Rules, as amended
b) WESM Manual Dispatch Protocol
c) Price Determination Methodology
d) Philippine Grid Code (PGC)

2.3. INTERPRETATION
2.3.1. Any reference to a clause in any section of this Market Manual shall refer to the
particular clause of the same section in which the reference is made, unless

otherwise specified or the context provides otherwise.

2.3.2. Where there is a discrepancy or conflict between this Manual and the WESM Rules,
the WESM Rules shall prevail.

2.3.3. Standards and policies appended to, or referenced in, this Manual shall provide a
supporting framework.

SECTION 3 RESPONSIBILITIES

3.1. MARKET OPERATOR
3.1.1. The Market Operator shall prepare Net Load Forecasts for each Customer Node for
each Trading Interval in accordance with the methodology set out in this Market

Manual.

3.1.2. The Market Operator shall be primarily responsible for the development and review
of the load forecasting methodology documented in this Market Manual.

3.2. SYSTEM OPERATOR

3.2.1. The System Operator shall provide the information required from them to the Market
Operator in accordance with this Manual, and ensure such information’s accuracy.

3.2.2. The System Operator shall assist the Market Operator in improving the load
forecasting methodology set out in this Manual.

3.3. TRADING PARTICIPANTS
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3.3.1. The Trading Participants shall carry out the responsibilities provided for in this
Manual.

3.3.2. Customer Trading Participants that opted to provide Net Load Forecasts for their
respective facilities shall be responsible for the timely submission and accuracy of
their forecast information.

SECTION 4 DEMAND FORECAST FOR MARKET PROJECTIONS

4.1. WEEK-AHEAD AND DAY-AHEAD DEMAND FORECASTS

4.1.1. Hourly Demand Forecasts for each Forecast Area from the current day to the next
seven (7) days shall be determined by the Market Operator using the Similar Day
Load Forecast (SDLF) module of the Market Management System.

4.1.2. The Demand Forecasts obtained in Section 4.1.1 of this Market Manual shall be used
as Input Demand Forecasts to obtain the Unrestrained Net Load Forecasts for the
Week-Ahead Projection (WAP) and the Day-Ahead Projection (DAP).

4.1.3. The summation of the Net Load Forecast plus the losses computed for a Forecast
Area after the optimization process in the relevant market run (i.e., WAP or DAP)
constitutes the Final Demand Forecast for that Forecast Area.

4.1.4. The procedures for obtaining the Net Load Forecasts from the Demand Forecasts
are discussed further in SECTION 6 of this Market Manual.

4.2. SIMILAR DAY LOAD FORECAST

4.2.1. The Similar Day Load Forecast (SDLF) produces hourly Demand Forecasts for the
current day and the next seven days.

4.2.2. The SDLF calculates Demand Forecasts based on historical demand and weather
data. Weather data used is forecasted daily. The demand profile consists of actual
Hourly Average Loads, type of day (normal day and/or holiday), and actual weather
data for the day (which has been previously saved in the Market Management
System’s database). SDLF extracts the historical data that is deemed to be the
curve of best fit', and then applies customer provided factors to produce the
Demand Forecasts for each Forecast Area.

! Curves of best fit are identified through statistical curve fitting.
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4.2.3. Procedure for Day-Ahead Forecast

a) Through the Market Management System’s Similar Day Load Forecast (SDLF)
module, the Market Operator shall select a set of Daily Demand Profiles based
on the following conditions

i. Similar Day load profile pattern (Sun, Mon, Tue-Wed-Thurs, Fri, Sat, and
holiday)
ii. Special Events, (e.g. earth hour)

iii. Temperature

iv. Humidity

v. Other Weather conditions

vi. Other Factors as deemed appropriate by the Market Operator

b) The SDLF module shall initially prepare a set of Demand Forecasts by
averaging the Daily Demand Profiles selected in item a) i.

c¢) The SDLF module has a facility to override Demand Forecasts should the
Market Operator see the need to adjust the initially defined Demand Forecast
from the SDLF.

d) The Market Operator shall maintain the information provided in the SDLF on
load growth and all-time peak load value, to help improve the accuracy of the
Daily Demand Forecasts determined by the SDLF.

4.2.4. Pursuant to WESM Rules Clause 3.7.3.2 and Clause 3.7.3.3, the Market Operator
shall prepare a market projection corresponding to each load scenario as may be
determined in consultation with WESM Participants and approved by the PEM
Board.

4.2.5. Each projected load scenario shall be saved onto different cases by the Market
Operator through the available forecasting facility.
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SECTION 5 DEMAND FORECAST FOR THE REAL TIME DISPATCH RUNS

5.1. HOUR-AHEAD DEMAND FORECASTS

5.1.1. Demand Forecasts for the next hour in each Forecast Area shall be determined by
the Market Operator using the Load Predictor (LDP) module of the Market
Management System.

5.1.2. The Demand Forecasts obtained in Section 5.1.1 of this Market Manual shall be used
as Input Demand Forecasts to obtain the Unrestrained Net Load Forecasts for the
Real-Time Dispatch (RTD).

5.1.3. The summation of the Net Load Forecast plus the losses computed for a Forecast
Area after the optimization process in the relevant RTD run constitutes the Final
Demand Forecast for that Forecast Area.

5.1.4. The procedures for obtaining the Net Load Forecasts from the Demand Forecasts
are discussed further in SECTION 6 of this Market Manual.

5.2. LOAD PREDICTOR

5.2.1. The Load Predictor is a facility in the Market Management System (MMS) for
managing hour-ahead Demand Forecasts that shall be used as an input to the
RTD.

5.2.2. The Load Predictor (LDP) is a stand-alone application in the Market Management
System (MMS) that produces system energy demands in the near-term (24
intervals, every 5 minutes covering the next 2 hours). Its resulting demand forecast
shall then be used by the Real-Time Dispatch (RTD).

5.2.3. The LDP uses a time-series method utilizing the actual system demand, which is
derived from the total generation of the EMSI system snapshot, to forecast the total
system load for each succeeding 5-minute interval.

Actual System Demand for Forecasted System Demand
the current period for the next period
EMS |——» LDP »| SCED (RTD)
EMS Snapshot from SO

5.2.4. The LDP provides Input Demand Forecasts for each Forecast Area. It also has a
feature that allows users to manually intervene with the initially computed forecast,
and be able to place their own load forecast for the relevant region and interval.
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Figure 1. LDP Screenshot 1

€ SABLE {mostapp)
Fle Vew Edt Favorites System EMSI SDLF LDP  SCED-CFG  SCED-WAP  SCED-DAP  SCED-RTD  SCED-RTX  Help

ABB010 BISAIT

Load Predictor Overview LUZON

@

From 5,500.00 Today's Day Type Current Day Type
Tat 5,600,00
Tamorrow's Day Type Current Day Type[____LOP Manual Adjust ]
From Interval 1
Ta Interval E)
LoP Lop LoP LDP Lop
Interval N, Interval Time Stamp Load Prediction Marual Adjust Final
1 2011-10-18 14:20/00 7,053.06) X 7,053,
z 2001-10-18 14:25 ﬂ 7,057.97 X 7,057
3 2011-10-18 14:30:00] 705571 7,055.71| LDP Overview
4 2011-10-15 1+:35:00) 7,053.22] X 7,053.22] A
5 2011-10-18 14:4000) 7,040.26] 200.26) e |
3 2011-10-18 14:45:00 6,980.60 0 6,980.60)
7 2011-10-18 14:50:00] 6,903.72] 6,903.72| 550000
8 2011-10-18 14:55:00 6,384.00 X 6,554.00)
] 2011-10-18 15:00:00] 6,959.15 X 6,959.18| as00.00
10 2011-10-18 15:05:00 6,957.43 6,957.q
11 2011-10-18 15:10:00) 6,332.53 X 6,332.53| 400000
12 2011-10-18 1515700 €,919.54 919,54 ‘
13 2011-10-18 15:20:00 £,904.37 £,904.37| 320000
2011-10-18 15:25100) 6,895.77] 6,69.77
6,902.31 X 500231 24000 | u
6,909.04 X i} R
LDP Forecast bz \
6,901.95 X 38| sonon

for 1600H g : = |

LDP Interal Ho,

il <>

Figure 2. LDP Screenshot 2
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5.2.5. LDP Algorithm

a) The following algorithm is followed by the LDP in order to forecast Demand for

b)

the succeeding time intervals.

i. Target Loads are computed for the forecast horizon

ii. Deviations between the target load and the current actual load are
computed

iii. Predict the target load error for each of the intervals in the forecast
horizon based on the target load error derived from the previous step

iv.  Adjust the target load by the predicted error. The adjusted value will
become the forecasted demand

Target loads are derived using different load shapes. There are at least 7 load
shapes in the MMS corresponding to the seven days in a week (Monday to
Sunday). Other load shapes are reserved for holidays. Each load shape has a
24x12 dataset that represents 12 5-minute intervals for each of the 24 hours in
a day. This dataset is comprised of 288 predicted errors or change in load
values. These values are adaptively updated. The forecasted demand is
computed by adding these values successively in each of the 5-minute intervals
in the forecast horizon.

On the other hand, new load targets are computed with the estimate of the
current actual demand obtained through the second-order Kalman-Filter
Formulation. The predicted error uses the Box-Jenkins Model, which is a time
series forecast using an auto-regressive moving average (ARMA) model. A
detailed example is shown in Appendix A of this Market Manual.
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SECTION 6 NET LOAD FORECASTS

Pursuant to WESM Rules Clause 3.5.4.1, the Market Operator shall prepare a Net Load
Forecast, which is either Unrestrained or Restrained. Both shall be provided by the Market
Operator in the market projections (WAP and DAP) and the Real-Time Dispatch (RTD).

6.1.

6.1.1.

6.1.2.

6.1.3.

6.1.4.

UNRESTRAINED NET LOAD FORECAST

The Unrestrained Net Load Forecast is prepared by the Market Operator by pro-
rating the Input Demand Forecast net of an initial loss percentage to the base load
values.

Unrestrained Net Load Forecasts shall exclude scheduled loads.

The base load values shall consider the contributions from non-scheduled generation
and generation from NRE generating units with intermittent energy resource.

For the RTD, the base load value is the latest actual system snapshot prior to the
execution of this workflow. For the market projections of the WAP and DAP, it shall
use the Load Pattern prepared by the Market Operator, which covers loads for
each Customer Node for the next seven days. The Market Operator shall develop
relevant procedures in the preparation of the Load Pattern.

‘ DEMAND FORECAST ‘

NET INITIAL LOSS

‘ TOTAL UNRESTRAINED NET LOAD FORECAST ‘

4

PRO-RATE TO AGGREGATE LOAD TO EACH
CUSTOMER NODE BASED ON LATEST SNAPSHOT

y A
CUSTOMER LOAD 1 ‘ ‘ CUSTOMER LOAD 2 ‘ ‘ CUSTOMER LOAD 3

ASSUMING THERE ARE THREE (3) CUSTOMERS IN A FORECAST AREA

Figure 3. High-Level Diagram to obtain the Unrestrained Net Load Forecast
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6.1.5. The Total Unrestrained Net Load Forecast can be interpreted in the following
equation.

Tolal UNLF — Demand Forecast x(1 - Inilial Luss Pt—:rut—:nLagcm)
Where:
UNLF — Unrestrained Net Load Forecast

Initial Loss Percentages, — Initial Loss Percentage in FA
FA — Forecast Area

6.1.6. The Unrestrained Net Load Forecast of each Customer Node shall be obtained by
pro-rating the Total Unrestrained Net Load Forecast to the actual load of each
Customer Node based on the latest actual system snapshot from the System
Operator.

Total UNLF

NI Total Actual Loades parzer © V2! L03h ma Larest

Where:

UMNLF~ Unrestrained Net Load Forecast of Customer Node i

lotal Actual Loadg, 1 arest — Sum of Actual Loads in a Forecast Area where
Customer Node i belongs based on the latest system snapshot

Actual Load; gy ;areer — Actual Load of Customer Node i based on the latest
system snapshot

6.1.7. A Trading Participant may submit his own Unrestrained Net Load Forecast as long as
the value is within the prescribed value from the Market Operator. Further details
on Customer Forecasts are available in SECTION 7 of this Market Manual.

6.2. RESTRAINED NET LOAD FORECAST

6.2.1. The Restrained Net Load Forecast of each Customer Node is achieved after the
optimization process of the Market Dispatch Optimization Model (MDOM).

6.2.2. A Customer Node’s projected load will be shed should its price reach the level of the
VoLL price.

6.2.3. The Restrained Net Load Forecast shall then be obtained after the MDOM

determines a solution reflective of load shedding. The following equation shows the
value of the Restrained Net Load Forecast.
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RMNLF; = UNLF;- Load Shed;

Where:

RMLF~ Restrained Net Load Forecast of Customer Node i
UMLF~ Unrestrained Net Load Forecast of Customer Node i
Lozd Shec;— amount of load to be shed at Customer Node i

6.3. INITIAL LOSS PERCENTAGE

6.3.1. The Initial Loss Percentage is the percentage of the Demand Forecast initially
assumed to be the loss. It shall be netted out of the Demand Forecast in order to
achieve the Total Unrestrained Net Load Forecast, which shall then be used to
obtain the Unrestrained Net Load Forecast of each Customer Node.

6.3.2. Each Forecast Area has its own Initial Loss Percentage, and it shall be reviewed on
an annual basis by the Market Operator. The Initial Loss Percentage per Forecast
Area shall be published by the Market Operator in the Market Information Website?.

http://www.wesm.ph
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SECTION 7 CUSTOMER FORECASTS

7.1. CUSTOMER FORECAST SUBMISSION

7.1.1. Customer Forecasts are made available to Trading Participants in the WESM
through the Market Management System’s Market Participant Interface (MPI).

7.1.2. A Customer may only submit a load forecast for a Market Trading Node that is solely
registered to them.

7.1.3. Each Customer may, at its option, submit forecasts for its respective Market Trading
Node.

7.1.4. Each Customer that intends to participate in this optional program shall obtain
approval from the Market Operator for accounting and validation purposes.

7.1.5. Each Customer that submits load forecasts for the market projections (Week-Ahead
and Day-Ahead) and the Real-Time Dispatch shall upload the relevant forecast in

accordance with the WESM timetable.

7.1.6. The Customer forecast shall represent the estimated aggregate demand at the
Market Trading Node.

7.1.7. Customer forecasts for the market projections and the Real-Time Dispatch shall be in
real-power quantities (MW)

7.1.8. Customer forecasts shall be considered as the official schedule of the Real-Time
Dispatch.

7.2.  CUSTOMER FORECAST VALIDATION

7.2.1. A Customer Forecast shall only be considered in the market projections and the
Real-Time Dispatch if the forecasted value is within the Customer Forecast

Tolerance Range.

7.2.2. The Customer Forecast Tolerance Range shall be based on the approved
percentage for determining the reserve requirement for regulation.

7.3. SUBMISSION OF TRADING PARTICIPANT LOAD INFORMATION
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7.3.1. The Market Operator shall select certain Customers to provide relevant information
that can serve as an input for the determination of Demand Forecasts and Net
Load Forecasts for the market projections and Real-Time Dispatch.

7.3.2. The Market Operator shall require the relevant Customer to provide pertinent
information regarding its load profile based on an agreed timeline. Such information
may include the following.

a) Load profile representing the characteristics of the load connected to the
associated market trading node; and
b) Un-metered loads and or house loads.

SECTION 8 LOAD FORECASTING CONSIDERATIONS

8.1. WEATHER DATA

8.1.1. Historical and forecast weather data shall be made available to the Market
Management System’s database on a regular interval in accordance with the
WESM timetable. The weather data shall be based on the major load center
located in the forecast area. Weather parameters shall include, but not limited to
the following:

a) Temperature

b) Humidity

c) Wind direction

d) Wind speed

e) Sky cover (0 = clear, 10 = maximum overcast)
f) Precipitation

8.1.2. Such weather information shall be obtained from a reliable source deemed
appropriate by the Market Operator. Prospective weather data providers are listed
in Appendix B of this Market Manual.

8.1.3. The Market Operator shall maintain a repository of the historical weather-related
information.

8.2. LOAD DEMAND
8.2.1. Demand and generation data shall be obtained from the Network Service Providers’
SCADA system, and it shall be incorporated in the data provided by the System

Operator. Network Service Providers shall ensure that they provide the most
reliable and accurate real-time information to the Market Operator.
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Real-time information shall include telemetered data with provisions for state-
estimation for higher reliability and accuracy. Such information shall form part of the
Demand Forecast and the Net Load Forecast prepared by the Market Operator.

In the absence or failure to provide reliable real-time information, the Market
Operator shall utilize the latest snapshot information provided. It shall be provided
on a regular interval that is agreed upon between the Market Operator and System
Operator.

Historical hourly load information shall be used by the Market Operator in providing
historical load profile for the Week-Ahead and Day-Ahead projections.

Customers shall have the option to provide their own hourly demand forecast at their
own Market Trading Node to be used in the determination of market projections
and real-time dispatch in accordance with WESM timetable.

a) Customer Forecast Methodology

In preparing the load forecast, the customers may select the methodology
that they believe is most appropriate for each individual market trading
node.

b) Customer Load Forecast Adjustment

Load adjustment factors shall be established by the Customer and his
Meter Service Provider and shall be submitted to the Market Operator.
The adjustment factors shall consider site-specific losses and other
factors deemed necessary to reflect accurate customer load forecast at
his market trading node.

c) Default Customer Load Forecast
Should the Customer not be able to provide a forecast in accordance with
the WESM timetable, or their forecast is beyond the acceptable tolerance,
the Market Operator shall consider its own forecast for the customer.

d) Customer Forecast Timeline
Customers may be able to provide their own load forecast based on the

Open Market Window defined in Section 4.4 of the WESM Manual on
Dispatch Protocol.
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POWER SYSTEM CONDITION

The Market Operator shall consider the forecasted power system condition in the
preparation of net load forecast. These shall include planned maintenance
(transmission, sub-transmission, and generation), large customer maintenance
schedules, and other activities, including generator testing and commissioning that
may have an impact on the preparation of market projections and real-time
dispatch.

The System Operator shall ensure that all relevant information is provided to the
Market Operator in accordance with the WESM timetable.

For unplanned power system conditions, the System Operator shall ensure that all
relevant information is timely provided to the Market Management System through
the Energy Management System or other means of communication to the Market
Operator.

All Trading Participants shall also ensure that information regarding any unplanned
activity or condition is timely provided to the System Operator.

LOAD PROFILE

For similar day load forecasts, the Market Operator may utilize static profiling, proxy
day profiling, and estimated or deemed profiling or a combination thereof. The
Market Operator shall use all reasonable endeavors to provide the most
appropriate load profile in determining demand and net load forecasts.

The Market Operator may consider typical day representations for any day of the
week and season combination. Static profiling shall consider day of the week
profile, holidays, and special events profile. The Market Operator should note that
static profiles do not reflect operating conditions of the day being estimated

The Market Operator may consider selecting a day in history that most closely
matches the day being estimated. The proxy day can be chosen based on either
on weather forecast and/or system load. Actual data from the sample for the
selected proxy day shall then be used to create the profile. Proxy day profiling shall
consider day of the week profile, holidays and special events profile

The Market Operator may obtain Demand Forecasts using engineering estimates, if

and when necessary, for very predictable loads such as street lighting or residential
area from Trading Participants.
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8.5. LOAD GROWTH

The Market Operator shall consider the projected growth of load demand for each
Forecast Area in the preparation of Net Load Forecasts. For consistency, the Market
Operator shall consider information from the Department of Energy (DOE) for the
load growth values.

SECTION 9 LOAD FORECAST AUDIT AND PERFORMANCE MEASURES

9.1. The Market Operator shall log all transactions performed for the determination of net
load forecast including the uploading of the optional Customer's load demand
forecast.

9.2. The Market Operator shall monitor the actual and forecasted load demand for each
relevant market trading node.

9.3. The Market Operator shall evaluate the Net Load Forecast Performance.
9.4. The Market Operator shall evaluate the Demand Forecast Performance pursuant to

the performance standards that shall be maintained pursuant to WESM Rules Clause
10.4.10.2.

SECTION 10 AMENDMENTS, PUBLICATION AND EFFECTIVITY

10.1. AMENDMENTS TO THIS MANUAL

Any amendment to, or revision to this Manual shall be approved by the PEM Board.

10.2. PUBLICATION AND EFFECTIVITY

Upon approval of the PEM Board, this Manual shall take effect fifteen (15) days from its

publication, or such later date as the PEM Board determines, in accordance with the WESM
Manual of Procedures for Changes to the WESM Rules (WESM-RCM)
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SECTION 11 APPENDIX

Appendix A. LDP Methodology Sample
In order to fully understand the LDP algorithm, the following example shall be used.
Assume the current forecast load for the next five-minute intervals is 1000 MW. For the first

3 5-minute interval, the following predicted errors were obtained from the corresponding load
shape.

Interval Predicted Error
1 -34

2 -15

3 5

The forecasted demand shall be obtained by using the change in load value (predicted error)
in the load shape, and shall then be added to the previous forecasted demand.

Forecast, = Forecast,.; + ALoad,

The following forecasted loads shall be obtained as such

Interval Predicted Error Computation Forecast Load
1 -34 -- Current Forecast -- 1000

2 -15 1000 — 15 985

3 5 985 +5 990

As previously stated, the change in load values is adaptively updated. It uses a portion of the
old slope, depending on the percentage share (alpha, smoothing parameter for historical
slope update, as much as 1 or 100%) designated, and the remaining share is for the new
slope. Once the LDP runs, the relevant change in load value in the load shape at that time
will be updated. With this concept, the change in load value maintains its previous slope
characteristics, and then uses the current slope’s characteristics. The alpha value is
configurable in the MMS.
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Appendix B. List of Prospective Weather Data Providers

1. Department of Science and Technology — Philippine Atmospheric, Geophysical, and
Astronomical Services Administration (DOST-PAGASA)

2. Accuweather
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