Republic of the Philippines
DEPARTMENT OF ENERGY

DEPARTMENT CIRCULAR NO. De2ell- o4- cock

A

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

WHEREAS, Sections 30 and 37(f) of the Eleciric Fower Indusiry Reform Act (EFIRA)
provides that the DOE, jointly with the electric power industry participants, shall
establish the Wholezale Eleciricity Spot Market (WESM) and formulate the detailed
rules govemning the operations thersof;

WHEREAS, on 28 June 2002, the DOE, with the endarsemeant of the eleciric power
industry participants. promulgated the WESM Rules through Department Circular Na
DC2002-08-003;

WHEREAS, any changes, amendments, and modifications to the WESM Rules
including its Market Manuals shall be undertaken in accordance with the provisions
of Chapter & thereot

WHEREAS, on 07 December 2016, tha Philippine Electricity Market Corporation
(PEMC) submifted and presented io the Rules Change Committes (RCC) the
Proposed Amendments to the WESM Market Manuats on Billing and Settlement {(BS)
and Load Forscasting Methodology (LFM) for the implementation of enhancemants
to WESM design and operations

WHEREAS, the PEMC = proposed amendments {o the said Market Manuaks aim o
facilitate the implementation of the new market features as provided under the DOE
policies on enhangemeants to market design and operations and the amended YWESh
Rules for the MNew Market Management Systern (NMMS) through Department
Circulars Mo. DC2015-10-0015 and Mo. DC2016-10-0014, rezpectively;

WHEREAS. on 16 December 2016, the RCC approved the publication of the said
PEMC's proposal in the WESM website to solicit comments from market participants
and other interasted partigs,

WHEREAS, on 03 and 17 March 2017, the RCC during its 126" and 127" RCC
Meatings respectively, deliberated on the said proposal giving due course to thes
comments recaived from market participants and the DOE;

WHEREAS, on 11 Aprl 2017, the RCC during s 128" RCC Meating, further
deliberated on the proposal taking inte consideration the DOE Department Circular
No. DC2017-03-0002 dated 20 March 2017 concerning implementation of Must
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Dispatch and Priority Dispatch Generating Units in the WESM, and it finalized and
approved the proposal for endorsement to the PEM Board;

WHEREAS. on 18 September 2017, after due evaluation and deliberation, the PEM

Board during its 127" PEM Board Meating approved for endorsement to the DOE
the above stated RCC proposal;

WHEREAS, on 02 October 2017, the PEM Board-approved amendmeants to the
WESM Market Manuals on BS and LFM were submitted ta e DOE for finag
approval, in compliance with Chapter 8 of the WESM Rules:

WHEREAS, the DOE reviewed the sa:d PEM Board-approved proposal, made minar
revisions for consistency and deamed it consistant with the objectives of the WESM
and the DOE policies on the enhancements of WESM design and operations,

NOW THEREFORE. pursuant to its authority under the EPIRA and the WESM Rulss,

the DOE hereby adopts, issues, and promulgates the following ameandmants to the

WESM Market Manuals for the implementation of enhancements to WESM design
and cperations:

Section 1. Amendments to the WESM Market Manual on Billing and Sattlament.
The following provisiens in the Billing and Settlemant Manual are hereby amended:

(a) Section 1.1 under Introduction is amended to read as -
*1.1 Background
This Market Manual provides the procedures on the preparation of satflemeant
statements as basis for the satlemeant of transactions of Trading Participants
in the Wholesale Electricity Spoi Market WESM)."
(B) Section 1.2 under Infraduction iz amended to read as -
1.2 Purpose
This Market Manual implements relevant provisions from WESM Rules
Clauses 314 and 315 |t describes the procedures which the Market
Operator and Trading FParticipantz must follow in relation to the seblement
process and compliance with the prudential reguirements.”
(o) Section 1.3 and its subsections under Introduction are amended to read as -
*1.3 Scope
1.3.7 This Market Manual covers the following procedurss.

a) Section 4 - |ssuance of Setlement Statements in accordance with WESM
Rules Clauses 3,14 4. 3.14.5, 5.14.8, and 3.14.9;
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b) Section 5- Coliection and Paymeant of Setlement Amounis in accordance
with WESM Rules Clauses 3.14.2, 3.14.3, 3.14.6 3.14.7. and 3.14.10;

¢) Section 6 - Payment Default in sccordance with WESM Rules Clauses
3.14.11 and 3.14.12;

d} Section ¥ - Prudential Requireament In sccordance with WESM Ruies
Clause 3.15; and

g} Section & - Suspension and Fevocation of Suspension in accordance with
WESM Rules Clauses 3,14.11.2(b) and 3.15.8.

fl Section 9 - Bilateral contract declarafion for energy and reserves in
accordance with WESM Rules Clauses 3.13.1 and 3.13.2; and

0) Section 10 - Filing of additional compensation in accordance with Section
8.3 of the Price Determination Methodalogy,

1.3.2 This Market Manual does not cover the following processes, which are
all provided under the Price Determination Methodology Manual:

a) Calculation of administered prices:
b} Settlement amounts calculation;
) Net settlement sumplus; and

d) Must=run unit calculation.”

id) Section 2.1 and its subsectons under Definitions, References and
Interpretation are amended to read as -

"2.1 Definifions

2.1.1 Unless otherwise defined or the context implies otherwise, the italicized
ferms used in this Market Manual shall bear the same meaning as defined in
ihe WESM Rules and other Market Manuals.

2.1.2 The following words and phrages as used in this Marke! Manual shall
hawve the following meaning:

a) Average Actual Market Price. This refers to the ratio of the otal spot market
payment of a8 WESM Member, which may include spot market energy and
reserve transactions to the total metersd guantities net of bilateral contract
guantities for each billing month.

b) Credil Support Frovider. Banks, or insurance comparties.

o) FIT-All Administrator, The Natonal Transmission Corporation as
administrator of the FIT-All Fund, as designated in Resolution Mo, 15, Series
of 2012, amending the FIT Rules.

d) Marginal cost of congestion, Congestion component of the |ocational
marginal price as defined under Section 4.10.7 of the Pnce Determination
Methodology.

e) Marginal cost of losses. Losses component of the locational marginal pnce
as defined under Section 4.10.1 of the Price Determination Methodology.

f) Prelimmary Statement. A statement issued by the Market Operator under
WESM Rules Ciause 3.14.4.
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g) Setlement. The activity of producing bills and credit notes for WESM
members in accordance with WESM Rules Clause 3.13, and with the
processes defined in WESM Rules Clause 3.14.

h) Setlement Statements. Statements issued by the Market Operator that
contains the settlement transactions of a WESM Member. It can either be g
prefiminary, final or revised statements.”

ie) New Section 2.2 under Definitions, References and Interpretation (s added to
read as -

“2.2 References

This Market Manual shall be read in association with the WESM Rules and
other relevant Market Manuals.”

(f} New Sections 2.3, 231 and 2.3.2 under Definitions, References and
Interpretation are added (o read as -

“2.3 Interpretation

2.3.1 Any reference to a clause in any section of this Market Manual shall
refer io the paricular clause of the same section In which the reference is
made. unless otherwise specified or Ihe context provides otheraize

232 Btandards and policies appended to, or referenced in. this Market
Manual shall provide a supporting framework "

(g) Section 3.1.1 under Market Operator is amendad 1o read as -

‘311 The Market Operator shall be responsible for complying with the
reguirements set forth in this Market Manual and in the WESM Rules, as
foflows:

MY MM L
(k) Section 3.2 under Responsibiiities s amended to read as -
*3.2 Trading Paricipants

The Treding Participanis shall be responsible for complying with the
reguirements sel forth in this Marke! Manual and in the WESM Rules, as
follows:

a} Retrieve and review setllement statement files and supporting dala issued
by the Market Operator. The Trading Paricipants shall notify the Market
Operator if files are not accessible or received within the timetable and if
thera are discrepancles or errors;

r
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(1} Section 4.1.1 under Contents of Settlement Siaterments and Data Is amended
fo read as -

“4.1.1 Settlement Quantity and Amounts

a} The seltlement quantity billed to each Trading Participant s in accordance
to WESEM Rules Clauses 3.13.5 and 3.12.8,

b} The trading amount billed 1o each Trading Participant is in accordance to
WEEM Rules Clauses 3.13.17 and 3,13.18,

¢} The reserve cost recovery charge billed to each Trading Participant is in
accordance 10 YWESM Rules Clause 3.13.9,

d) The transmission rights trading amount billied to each Trading Participant is
in accordance to WESM Rules Clause 3.13,10.

ej The aggregate trading amount for a Trading Participant for a settlament
iterval equals the sum of:

I. The energy trading amounts for each market trading node for which the
Trading Participants is respensible calculated in accordance with WESM
Rules Clause 3.13.7 {which will typically be positive for a Generation
Company and negative for a Customer): plus

ii. The reserve trading amounts for each reserve region into which that
Treding Parficipant contributes reserve caiculated in accordance with
WESM Rules Clause 3.13.8 (which will slways be positive for both
Genaration Companies and Customars); plus

iii. The transmizsion night trading amounts for each transmission right held
by the WESM Pariicipant calculated in accordance with WESM Ruies
Clause 3.13.10 (which wil always be positive for both Generation
Companies and Customaears) plus

. The reserve cost recovery charge determined for that Trading Participant
with respect to any reserve cost recovery zone within which it has any
facility connected calculated in accordance with the procedures developed
under WESM Rules Clause 3.3.5 (which will be positive for any Trading
Participant}; and

¥. Any othar ancillary service cost recovery charges determined for that
Trading Participant in accordance with the procedures developed under
WESM Rules Clause 3.3.5.

fi For each billing period, the Market Cperator shall determine the settlement
amount for each Trading Farticipant as the sum of the aggregate trading
amounts for the settlement intervals in that billing period, determinad in
accordance with WESM Rules 3.13.11.2 plus:

|, Any amount payable by the Market Operator to that Trading Participant in
respect of that billing pericd and not accounted for in WESM Rules
3.13.11.2, including payment for any ancillary services purchased on
behalf of the 3ystem operator, less the sum of

ii. Any market fees which that Trading Participant is required to pay in
respect of that billing period as determined in accordance with WESM
Rules 2.10; plus
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ii. Any other amounts payable by that Trading Participant to the Market
Cperator in respact of that billing period, including any resarves recovery
charges.”

{Jl Section 4.1.2 under Contents of Sattlement Statements and Data is amended
to read @s -

" 4,1,2 Nei Settlement Surplus. If the transactions indicated in Section 4.1.1, in
aggregate, results in & surplus or deficlt remaining, this will be known as the
riel setllernent surplus. This may be retained by the Market Operator, to fund
deficit as a resull of transactions required in WESM Rules Clause 3.13.11 or
may be flowed back to the Markest Parficipants in accordance with the
procedures to be developed under WESM Rules Clause 3,13.12.3 or may be
used by the Marke! Operator to establish and support the market for
Financial Transmission Rights subject to the approval of the PEM Board,”

(k) Onpginal Section 4.1.3 (Price Substitution Adjustments) under Contents of
Settlement Statements and Data is hereby deleted .

(] Onginal Section 4.1.4 {(Must-Run Adjustment) under Comntents of Satllement
Statements and Data is renumbered and amendad 1o read as -

*4.1.3 Must-Run Adjusiment. In & particular billing period where a must-run
generating unit was implemented for a dispatch interval, the setflement for
the Trading Participant of the generating unit for the affected dispatch interal
shall be in accordance to the relevant market price under the Price
Determination Methodology Manual and Sechon10 of this Market Manual *

{m) Original Section 4.1.5 under Contents of Settlement Statements and Data is
ranumbered and amended to read as -

‘414 The settlement data that are being treansmitted to the Trading
Farbcpants along with the preliminary and final siatemenis inciuding the
market fee statements which includes the energy trading amounts, final nodal
energy dispatch prices, energy settiement guantity, line rental trading amount
of participanls with bilateral contract quantity and each of the participants’
bilateral contract quantity, reserve trading amounl, reserve racovery amount,
net setbement surpius rebated, and line loss and congestion charges. These
sel of information are baing transmitted to the Trading Participants vie email
and CD copy mailed along with the Participant's Statemeants.”

(n} Mew Section 8 (Bilateral Contract Declaration) and its subsections are hereby
added to read as -

"9 Bilateral Contract Declaration
#.1 Deciaration for Energy Transactions

8.1.1 Trading Participants who will sell electricity pursuant 1o bilateral
contracts during & dispatch interval and wash those bilateral contracts to be
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accounted for in settlements may declare to the Market Operaior bilateral
contract data up to the end of the following trading day.

8.1.2 To be valid, bilateral contract deciarations submitted by a Trading
Participant shall include:

8. marka! trading node from the identified market trading nedes during the
enrolment of the supply contract designated as the source of the supply from
the selling Trading Participant:

b. the Trading Participant who will buy the declared volume pursuant to their
bilateral contract;

c. market trading node from the identified market trading nodes during the
enrolment of the supply contract and whosa final nodal energy dispatch price
will be used as reference during settlements; and

d. bilateral contract quantity in MWh for each dispatch interval for that trading
day.

9.1.3 Bilateral contract deciarations may include the markst trading node from
the identified market trading nodes during the enrolment of the supply contrac
designated as the withdrawal point of the buying Trading Participant.

8.1.4 Bilateral contract declarations submitted by a Trading Participant should
be covered by a supply contrac! enrolled by the Trading Participant to the
Market Operalor in accordance with the relevant Market Manual.

8.1.5 The Market Operator shall immediatety send to each Trading Paricipant
with wham it haz recerved 3 valid bilateral contract declaration an electromic
confirmation of receipt of that bilateral contract declaration.

8.1.6 If the enrollment of the supply contract covenng the bilateral conlract
declaration requires confirmation from the buying Trading Parficipant, the
valid bilateral contract declaration shall be accounted for during settlements

nly upon confirmation by the buying Trading Participanl in accordance wath
Section 8.2

8.1.7 If the enroliment of the supply contract covering the bilateral contract
declaration does not require confirmation from the buying Trading Participant.
the wvalid bilateral contract declaration shall be accounted for during
settlements uniess nuliified by the buying Trading Participant in accordance
with Section 9.2,

g.1.8 I the bilateral contract decaration 15 invalid, the Market Operator shall
promptly inform the Trading Pariicipant and such bilateral contract declaration
ahall not be accounted for in settlaments.

8.2 Confirmation and Nullification for Energy Transactions
921 In order to be accounied for during settlements, valid bilateral contract

dectarafions covered by supply contracts enrolled to require confirmation
submitted by a Trading Participant should be confirmed by the buying Trading
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Farticipant to the Market Operator one day after each trading day.

9.2.2 If the enrcliment of the supply contract does not require confirnation
from the buying Trading Participant, the valid bilateral contract declarations
submitted by a Trading Participant shall be accounted for during settlements
unless the buying Trading Participant submits to the Market Operator a notice
of nullification one day after each trading day.

9.23 The Markel Operator shall immediately send to sach buying Trading
Farticipant with whom it has received a confirmation or notice of nullification
an electronic confirmation of receipt of that confirmation or nofice of
nullification

8.2.4 Upon receipt of a corfirmation or notice of nullification, the Market
Operstor shall Immediately notify the relevant seling Trading Participant to
the supply contract that the wvalid bilateral contract declaration has been
confirmed or nullified.

8.2.5 Al the end of each trading day. the Market Operator shall notify all
buying and selling Trading Participants, whose supply contract was enrofled
to require confirmation and whose valid bilateral contrac declarations was not
confirmed, that their bilateral contract declarations shall not be accounted for
during settieaments.

8.26 Al the end of each trading day, the Market Operator shall notify all
buying and selling Trading Farticipants, whose supply contract was enrolied
to not require confirmation and whose valid biateral contract declarations was
not nulified, that their biateral contract deciarations shall be accounted for
during sattlermnants.

8.3. Line Rental Calculation for Energy Transactons

B.3:1 WESM Rules Clause 3.13.7.2 provides that the Markel Qperator shal
calculate line rental trading amounts for each bilateral contract guantity
declaration, for informational purposas,

8.3.2 For the purpose of calculafing line rental trading amounts, bilateral
contract quantities declared for buying trading participants shall be:

a. if available. assigned to each of its markel trading nodes as identified in
Section 8.1.3: or
b. pro-rated 1o each of its market frading node based on matered quantities.

8.33 For a seling Trading Participant, the line rental trading amount
associaied with a bilateral condiract declaration shall be equal to the bilateral
confract guantity multiplied by the difference of the final energy dispatch price
at the marke! rading node identified under Section 9.7.2{a) and the final
energy dispatch price at the market trading node identified under Section
8.1.2(e).
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8.3.4 For a buying Trading Participant. the line rental trading amount
associated with a bilateral contract declaration shall be egual to the sum of
the line rental trading amounts calculaled for mach of its market trading nodes.
The ling rental trading amount for each markst trading node of a buying
Trading Participant is equal 1o the bilateral contract quantity or, if applicable,
the pro-rated bilateral contract quantity calculated under Section 9.4.3 of the
markel trading nodes multiplied by the cifference of the final anaergy dispalch
price al the market trading node of the buying Trading Participant and the final
energy dispatch price at the market trading node identified under Section
0.1.2(c).

8.3.5 The line rental trading amount associated with each biliateral contract
declaration of a Trading Paricipant may be segregated into:

a. the line rental trading amount attributabie to losses calculated by applying
the same formula in Sections 10.1.3 and 10.1.4 but only using the marginal
cost of losses component of the final energy dispatch prices in place of the
final enargy dispatch prices: and

b. the line rental trading amount attributable o congestion calculated by
applying the same formuta in Section 10.1.3 and 10.1.4 but only using the
marginal cost of congestion component of the final energy dispatch prices in
place of the final energy dispaich prices.

9.3.6 Line rental trading amounts segregated into the amounts atirtbutable to
the cost of losses and of congestion shall be calcuiated by the Market
Cperator and included in the selflement statemenis of Trading Participants.
Additional information to validate segregated line rental trading amounis may
be provided by the Market Operator subject to the pertinent provisions of the
WESM Rules and the relevant Market Manual.

9.4 Declaration for Reserve Transaclions

8.4.1 The System Oparator shall submit to the Markst Cperator the following
information on bilateral contracts for reserves up o the end of the fallowing
trading day:

a. Trading Participant who provides the ancillary service;
b. Resarve bilateral contraci guantity; and
c. Rezerve category.

842 The Market Operator shall confirm the receipt of rezerve bilateral
contract quantity declaration,”

(o) Mew Section 10 (Filing of Claims for Acditional Compensation) and its Sub-

sections are hereby added 10 réad as -
“10 Filing of Claims for Additional Compensation

10.1. Criteria for Additional Compensation

DC.
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In accordance with Section B.3.3 of the Price Determination Methodology
Manual, Trading Participants may be entited to additional compeansation
when the cos! incurred in complying with the dispatch instruction are not
sufficiently covered by the trading amounts related 1o settlemeant interncals with
dispatch intervels under any of the following conditions:

a. Market zuspension or Market intervention: or
b. When g irading parbicipant 5 designated as must-run unit or constrain-on
genarating unit,

10.2. Filing of Ciaims

10.2.1 Trading Participants shall submit the written claim for additional
compensation within the allowable timeframe, ag foliows:

a. Market suspension or markél intervenbon — foureen (14) working days
afier the resumplion of the market; and

B. Must-run unit or consfrain-on generating wunit = within one {1) year after the
trading paricipant was designated as MRU or constrain-on generating unit,

Any claims not filed within such period shall ba deamed waived.

10.2.2 Trading Participants shall submit sufficient proof regarding the costs
incurred, which are limited o fuel cost and wvariable operating and
maintenance costs, which may include start-up and shut down cost. Below is
the non-exhaustive list of requiremeant documents in filing claims for additional
compensation:

a. Certified comect Fusl Consumption and Inventory Report;

b. Purchase Invoices, Official Receipts and other supporting documents; and
c. ERC approved rate or List of Vanable Operation and Maintenance Costs
supporied by photlocopies of iInvolcas/receipls.

10.2.3 The Market Operator shall determine validity of the costs incurred
based on the aforementionad supporting documents.

10.2.4 The Market Operator shall inform the requesting Trading Participant of
the approval or disapproval of the claim within fourtaen (14) working days
from receipt of the complete documents from the Trading Parficipant. Any
claim not decided within fourteen {14) working days shall be deemed
gpproved and shall be allocated and billed immediately in the succeeding
billirig period.”

(p) Onginal Section @ (Amendmenis, Publication and Effectivity) and Hs
subsections are renumbered accordingly to read as —

“11 Amendmenis, Publication and Effectivity

11.1 Amendments

oe — Adopling Eur*rha-r Amendmients o the Wholessa EIul:l:"-i:lI:,.' Spat Markal 1'-':'E5I'-'I:| Kanoat
Manuais on Billing and Befiemsnl and Load Forecasting Mathoosaiogy for the Imglemantabon of Enhancements
b WESM Desagn and Coarations o




KEKK  XEX XK
11.2 Publication and Effectivity
KK KXY Kxx

ig) New Appendix *A" is hereby added to read as -

PROCEDURES —_ TIMETABLE !
Daclaration of Bilateral | Within one (1) day following the trading day
{ Contract Quantities for
| Energy and Reserves
|
| Filing of Cialms for | . Market suspension or market intervention

| Additional -~ fourteen (14) working days two billing
Compensation periods after the resumption of the market;
and

b, Must-run unil or constrein-on generating
unit — within one (1) vear after the trading
pariicipant was designated az MRU or
constrain-on generating unit

Section 2. Amendments to the WESM Market Manual on Load Forecasting
Methodology. The WESM Market Manual on Load Forecasting Methodology Issue
No. 3.0 and presented as Annex A 1o thes Circular is hereby approved and adopted.

For this purpose, the Philippine Electricity Market Corporation (PEMC), as the
Market Operator, shall expedite the development of the procedures in connection
with the preparation of load distribution factor as required under Section §.2.3 of the
Load Forecasting Methodology Manual. Such procedures 1o be developed and
approved in accordance with the WESM Rules shall form par of the said Market
Manual for consistency and transparency.

Section 3. Tranzitory Provisions. These amended Market Manuals shall be iniGally
usad for the deveiopmant of the WESM's New Markat Management System (MMMS)
and provide guidance for e stakeholders and WESM participanie on the
implementation of the enhancements to WESM design and operations. For clarity,
the current WESKM Rules and its Market Manuals shall remain valid and efiective for
the commercial operation of the integratied WESM and Fetail Market using the
present MMS,

Section 4. Separability Clause. If for any reason, any section or prowvision of this
Circular is declared unconstitutional or invalid, such parts not affected shall remain
valid and subsisting.
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Section 5. Effectivity. This Circular sha!l take effect upon its publication in at legst
two (2) newspapers of general circulation and shall remain in effect until otherwise
revoked.

lssued this February 2018 at the DOE, Energy Center, Riza! Dnve, Bonifacio
Global City, Taguig City, Metro Manila.
.‘_‘\H-
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SECTION 1 INTRODUCTION

1.1. Background

1.1.1. Load forecasts are necessary inputs fo the oplimization runs in the Whoissale
Elactricity 5po! Marke! (WESM), particularly the weak-ahead projection, day-
ahaad priyjection, hour-ahesd projection, and the real lime dispslch marke!
runs, The responsibility to prepare /oad foreocasts rests in the Marke! Cnergtor
although Cusiomers are also permitted 0 perform their own customer
iorecasts under certain conditions.

1.1.2. The WESKM Rulss provide for the responsibilities of the Marke! Onerafor in
perlorming s mad fovecasis’

a:

WESM Rules Clause 3.7.4.1 {c) requires that each marke! wrojection
shall take into account the forecast demand information prepared by
the Marks! Operaltorin accordance with WESM Rules Clause 3.5.4,

WESM Rules Clause 3.7.4.2 further reguires that prior to the
preparation of each set of markel proections, the Marke! Cperator
shall, in consultation with the System Operator, praparg an expected
unrestrained ~2! joad forecast In accordance with the procedures
deveioped under Clause 3.54, and such number of other load
scanarios as may be determined in consultation with WESMW
Farticipants and approved by the PEM Hoard

For the r=s/dme dispaich marker runs, WESM Ruies Clause 3.8.1 (b)
and (g) directs that at the beginning of each interval, the AMarke!
Coerator shall prepare a forecast of the vivesirained ne! lnad expected
al each market trading node for the end of that trading interval, and
adjust that urrestrained net load forecas! 1o acoount for ioad shedding,
if requirad, in accordance with WESK Ruizs clause 3.9.5.

Furthermore, WESW Ruies Clause 3.5.4.2 states that each net ‘osc
forecas! shall be prepared in such a W-E.'f as to represent the net 'cad 1o
be met by genarslion fom scheduled gensraling unfts, musi-gisgatch
genaralivg units, priariy oispalch penaraling RS, and nar-srteaiahoe
gensralimg  uriis ingluding  losses occuring outside the systam
represented by the marke! nefwork model, Dut excluding any
scheduied load.

g5 2.0 —WESM-LFM Prubias 1
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g, WESK Rues Clause 3.54.3 states that the urvestraingd na! nad
forecas! shall be prepared so as 1o represent the nel losd as it would
be, or would have bean, in the absance of \sad shedding.

f. WESM Hules Clause 3.5.4.4 states that i ioad shaoding is expacted 10
DOSUr N ang,.- gispalch intefval, & reslraingd nel load forecss! for that
dispaich interval shall be prepared on the same basis, but accounting

for loag shedoing 1o the extent that it is expected 1o ocour.

1.1.3. Clstomars arg permitted undar WESKH Rules Clause 3.5.4.1 to submit their
own load forecas! that shall be used by the Marke! Operafor in the preparation
of met load forecas! subject to certain conditions.

a. Each Customer may submit a torécast in respect of each olspafch
interval tor each of s regrstered load facilities for each trading day of
week in accordance with the WESM (imafabie, The fimetzble is set out
in Section 4 of the WESV Dispatch Protocol.

b The forecasted load shall be used by the Marke! Cosraior i the
preparation of the nal losd forecasd

[+ If the Cuslomer Iz 10 submit 8 forecast for his /osd facilly in

accordance with the WESA hmelabie then the forecast prepared by
the Marker Oneralor at ine relevant node shall be used.

1.2. Purpose
This \Marker Manua! establishes the following:

1.2.1, The requirements in determining the oad fracasis for the following marke!
runs inthe WESM

a. Marka!r Projeclions
L Week-Ahsad Prarection (WAR)
. Dey-Ahead Frojecton (DAP)
fii Hour-Ahead Projaction (HAP)
b. Real-fime Dispatch

122 The forecast methodology to be empioved by the Marke! Ooerator for
preparnng load forecasts.
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1.3

Scope

The systems, processes and procedures set out in this Marke! Manua shall be used
in the preparation of inad forecasts to be used for the week-ghead oroechons
WAPR), day-ahesd prjections (DAP), hour-ahead praisctions (HAP), and real-fime
grapatch market runs inthe WESM.

——

2.1.

% 1 P

202

Definitions

Unless otherwize defined In this section or the contexi implies otherwise, the
italicized terms usad In this \Marke! Manua! shall bear the same meaning as
definad in the WESM Rules,

in aodition, the following words and phrases as used in this Marke! Manusi
shall have the following meaning -

a. Demand. Total power consumed in & cowsr Spsiam or grd inclusive of
the relevant losses produced during the delivery of powaer. It is also the
total power generated in the o

b. Demand Forecasl. Demand projection for a panicular (orecas! ares

c. Final Demand Forecast. Sum of the ne! joad foracasts pius the bossesz
-2 {orecqs anes

d. Forecast Area. A oid in the Philippine power system where demand
forgcas! will be applied. Currently, each grio in the Philippines is
designated as a 'oracas! ares, namely the Luzon, the Visayaz, and tha
Mindanao gnds

B. Input Demand Forecast. inftially assumed oomand (orecast that shall
be used as the off-take for determining the urrestransd nel oad

| o

Load Distribution Factor (LDF}. Faclor used in allocating the tolal
projected load to individual (oa0s in the markar nafwork mogel.

Iz=sue 2.0 NWESK-LFM Pubiic g
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g Market Management Systermn (MMS). Infrastructure that supports the
operations of the WS and which includes functionalities that suppan
the processes set out in this AMarka! Menus!

h. Real-time Dispatch. Otherwise known as RTD. It is the disnalch
schegule which determings the target loading of tacilities at the end of
the dispsich inrerval. The RTD calculates the ex-ante nodal everngy

i Short-Term Load Forecast, Hourly demand forecssis starting at the
next hour up 1o seven days ahead. I1 shall be appiied to the calculation

of the week-ahead proection and day-shead projection
J: Unrestrained net load forecast. Also refers to unrestaainod logn
k. Very Short-Term Load Forecast. Demand forecasts for each dispalch

inrerval starting at the next disparch nfarya’ up to the next twe hours. I
shall be applied to the calculation of the hour-ahead prosction and

FEEIITRE SRR

[, Weather Area. A specific location where thera is availanie weather
data.

2.2. References

= rre

This Marke! Masuza! shall be read It association with the WESW Nulss and other
relevant \arke! Maral

2.3, Interprelation
2.3.7. Any reference 10 a clausa in-any section of this AMarked Manual shall refer o
the particutar clause of the same section in which the reference 15 made,

unless otherwisa specified or the context provides otherwisa.

Z2.3.2. Where there is a8 discrepancy or conflict between this \Marka! Manusl and the
WESM Hules, the WESM Rules shall pravail.

2.3.3. Blandards and policies appended 1o, or referenced in, this Marve! Manual
shall provide a supponting framework,
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SECTION 3 RESPONSIBILITIES

3.1, Market Operator

3.1.1. The Marke! Operafor shall prepare ne! ioad fovecasis for each cusfomer
markesr frading node in accordance with the rnethudmﬂgy sel out in this
dareet Manual

3.1.2. The Marka! Cperator shall be primmarily responsible for the development and
review of the losd forecashing methodology documented in this Markst
Marnua!

3.2. System Operator

2.2.1, The System Cperstor shall provide the information required by the Aarke!
Cloeratar in amurdance with this. Marke! Manwa!, and ensure such
informabion's accuracy,

J:.2.2. The Sysrem COperator shall assist the Adarcs COparator in improving the foad
forecasting methodology set oul n this Marxer Menua)

3.3, Trading Participants

3.3.1. The Traging Famicipans shall carry out the responsibilities provided for in this
Marea! Manual

3.3.2, Customer Trading Participants that opied to provide nat joad forecasts for
their respactive lamlttles shall be responsible for the timely submission and
accuracy of their forecast information.

SECTION 4 SHORT-TERM LOAD FORECAST

4.1. Background

4.1.1. Hourly demand forecdsts for each forecast area from the current day to the

next seven (7} days shall be determined by the Marye! Operalor using the
Market Maragemen: Swsiem's Shod-Tenmr Load Forecsst (STLE)
application.

£n
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4.1.2. The salorementioned houry odemand forecasts shall be used as inpw
demand forecasts to obtain the houry wrreskaines nel Inad farecasts for the
week-anead projection (WAP) and the day-ahead profection (DAP).

4.1.3. The summation of the nel Joad forecast plug the losses computed for &
lorecas| grea after the optimization process in the relavant marka! run (i.e.,
WAP or DAP) constitutes the final doemand foracas! for that forecast srea

4.1.4, The procedures for obtaining the ner bad forecas!s trom the demand
iorecasts using load disinbution faciors (LDF) are discussed further in
Section 6.of this Marka! Manual

4.2, Determination of Hourly Demand Forecasts

42.1. The process of determining hourly demand forecasis involve various input
data such a3 historical demang, historical weather measurements, and
weaather forecast data,

422, Each /orecas! ares is mapped to a Weather Arga, which has Its own distinet
historical weather and forecasted weather information.

4.2.3. Hourly oemand forecas!s are determined using the MMS’' STLF application’s
waather adaptive, simiiar day, and patiern matching algorithms as shown In
the illusiration betow, The methodology behind these forecasting algorithms
are further discussad in Section 11.

I bgoranmy
| f W e Sl e
" SamiEe D
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Murs| Begewr?
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Figure 1. Process Overview for Determining Hourly Demand Forecasts via
MMS-STLF

424, The Marke! Ooeralor may use other forecasting algorthms to determine
hourly gemand forecasts tor each forecast area,

Igawe 2.0 -WESK-LFM Publec i}




@ Whnlesale Electricity
Spot Market

Loac Forecasiing Mathodsiogy WESM-LFM-03

4.25. The demang forecas! determined by the Marke! Cpoerstor outside of thE
MMS' forecasting algorithm shall be treatad as an axternal demand foracas

4.26. If an external demang fovecas! is provided by the -'..‘u'l.-'-' Joerator in a
relevant hourly Interval, then the external demand forecas shall be
considerad as the inout damanyg forecssi re-gar{:lless of ar.y axisting o ]
( 250 datermined by the MMS. Th'E!'SE! hourly cemang foracasis 5nall ba
inciuded in the MO's performance standards.

4.2.7. Pursuant to WESM Ruigs Elauses a2 and 3.7.4.3, the Marks! Operaior
shall prepare a 2! provechion cnrre&nﬂn{:mg o each fosg scenario as
miay be detErrnln-E{J in mnsurtanﬂﬁ with WESM Particinanis and approved
by the PEM Boar

4.2.8. Load scenarios shall be provided for each day-ahead projection using the
following sensitivities (increments/decraments) with respact to the inouwl
demand forecas! provided:

Table 7. DAP Load Scenarios
DAP Load Scenario Incremeant (+) / De
Load Scenario 1 | -5%
Load Scenario 2 l -3 %
Load Scenario 3 | +3 %
Load Scenario 4 i +5 %
SECTION § VERY SHORT-TERM LOAD FORECAST

5.1. Background

5.1, Demand forecas!s tor each 5-minute interval in the next two (2) hours in
gach ‘orecss! sres shall be determined by 1*13 Marre! Cperator using the
hiarke ',,-:.-;--4_7“--:-'-- avstern's Vory Shart-Term Losd Forecast (VETLF)
application.

51.2. The demgnd forecasts for each S-minute interval in the next two {2& hours
shall be us&ﬁ as npu! demang lorecasts to obtain the unresirained net load
forecasts = for the hourahead projeclion (HAP) and the resl-time dispaich
I:FlTD'l
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5.1.3. The summation of the ne! load forecast plus the losses computed for a
forecast area after the opfimization process in the relevant HAP or RTD run
constituies the fnal demand forecas! bor that forocas! ses.

5.2. Determination of Demand Forecasts for Each Dispalch Interval

5.2.1. The VSTLF uses historical demand data and shall be representad in a time-
saries.

5.2.2. From the gemand time-series data, demand forocas! shall be determined
using the Cubic-Spline Interpolation Method, which d&taﬁs are discussad in

Appendix D,
SECTION & NET LOAD FORECASTS
6.1. Scope
Pursuant to WESM Ruwes Clause 3.5.4.1, this section provides the Marks!
Operator’s preparation of nel! ioad foracas!s whlch are either unrestralned or
restrained, for market profections and rea time & 5Ea1ch marke! s,

6.2. Unrestrained Net Load Forecast

6.21. The unrestrained ! ioad forecas! s prepared by the Marke! Op ﬁ'_;-‘n"' oy
allocating the fow cemand forecast nat of an intial Woss percentage with
respect 1o the Loso "J:- ibution Faciors (LDF) set for esch cusiomear markat
traging node.

6.2.2. LDFe are defined for each customer marke! trading node that belongs to a
specifiic ioreces! ares, for each day and hour,

£.2.3. The Marke! Ogeraior shall develop relevant proceduras in the preparation of

the LDFs.
6.2.4, The following figure shows the pr-:u:ega of how unresirained net losd forecasts
are determined from /inoul odemang forecesis using LDFs,

fgsue 2.0 “WESM-LFM Pubdic E
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Figure 2. Determination of Unrestrained Net Load Forecasts for each Customer Market
Trading Mode

6.2.5. The total vnresirained net load fovecss! can be imerpreted In the following
equation:

Total UNLF = Demand Forecast x (1 - Initial Loss Percentage ., |

Where:

UNLF refers to unrestrained nel load forecas!
Initial Loss Percentage., refers to initial loss percemage in FA
FA refers to forecast area

6.2.6. The unresfrained net foad forecast of each customer '—Ia".k-':' frading node
shall be obtained by pro-rating the total wnrostrained net lnad forecas! 10 the
actual oad .of each cusiomer markal irading nooe IJEE-ECF on th& latest actual
sysiem snapshot from the Sp=fam Operator This is provided in the following

equation:
Total UMLF
MLF. =
UNLRS = T TR, o OFE: b P
Whera:
UNLF, refers to unrastrginag net load forecast of customer

marker frading node o
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Total LDF Load, g, refers to the sum of ivad distribution factors for hour
h in-a forecas! area FA whem custorner merkas
lrading node b betangs
LDFy 4 ea relers 1o the wad disinbution factor of customer
marke! lradging node b for hour h In forecast ares
FA
6.27. A Trading Farticipant may submit his own unresirained nel load forecast

6.3.

6.3.1.

8.3.2

833

6.4.

6.4.1.

Furtner details on customer forecasts are available in SECTION 7.
RESTRAWED NET LOAD FORECAST

The Reslrained Nel Losd Forecas! of sach Customer Market Trading Moda is
achieved attar the optimization process of the Market Dispatch Optimization
Madel (MDOM).

A Customer Market Trading Node's projected Ilcad will be shed should its
price reach the level of the MNogal VoLL price.

The Resirained Net Load Forecas: shall then be obtained afler the MDOM
determines a solution reflective of lnad shedding. The following equaton

shows the value of the Sestrained Nel L osd Forpeasi,

RHLFh = L“"“_Fh - Load ShEﬂb

Where:

RHMLF, retars 10 the Sesirained Net Loag Forecast of Customer Market
Trading Node b

UMNLFy refars to the Unrestraved Nel Load Forecas! of Customer
Market Trading Mode b

Load Shed, refers to the amount of Ioad to be shed at Customer Market
Trading MNode b

INITIAL LOSS PERCENTAGE

The Initial Loss Percentage is the percentage of the Damand Forocas!t initiatly
assumed 1o be the loss. It shall be natted out of the Demand Morocast in order
to achieve the Total Unresicained Net Load Forecast, which shall then be
used to obtain the Unresirainsd Vel Losd Forecas! of each customer markst

freding nods
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6.4.2. Each fovecas! Ares has its own |nitial Loss Percentage. and it shall be

reviewed on an annual basis by the Markst Opesralor, The Initial Loss
Percentage per forecas! Aras shall be published by the Marke! Operator in
the Market Informalion Wensia',

7.1

s 2

=l
—.

7.1.

il

i 45 o

7.1,

¥ o

P

CUSTOMER FORECAST SUBMISSION

. Each gualified Cusiomer, except those that are required by the Marke!

Cperator based on Section 7.1.6, may at iis option, submit forecasts for its
raspechive markal irading node for each hourly or dispatch mtenval

A Customer may only submit a load forecsst for a market trading node that is
solaly registerad to them.

. Each Customar thal submits load frecasts for the marke! sroections and the

ragl-time digpalch shall upload the relevant forecast in accordance with the

WESM timetable.

. The Customer forecast shall represent the estimated aggregate demand at

the marke! frading node and shall be in real-power quantities (MW).

Custormer forecasts submitted by Treding Farficipants -shall replace the
wiresiraned el Load Forecas! determined in Sacton 6.2 of this Marrs
Mlariia,

. Should a cusiomer markal fracing rode have a definite MW loading that can

matenally affect WESM's pncing and scheduling, then the Markst Operalor
shall require the relevant Trading FParficioant to submit Cosiormer forecasts for
the identified markel rading node for each interval in accordance with the
WAESL fimetadile,

Bubmission of Cusiormer Forecasts in the WESM shall be made vig the

Marke! Managemeni System's Market Participant Intedace (MPI).

Thttpeteeanw weesm.ph
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7.2.

FE

CusToMEeR LoAD FORECAST CONSIDERATIONS

ing Farticipant! sunmumng ner load forecasis snall consider the following

when c:le1erm|n|ng yad Forecasis fnr heir relevant marke! frading nogies.

1.

Customer Forecasl Methodology. In preparing the /oad forecas! the
usiomers may select the methodology that they beligve is most appropriate
for each Indwidual marke! raging node

Customer Load Forecast Adjustment Load adjustment factors shall be
established by the Cusiornes and his Meter Senice Proviger The adjustment
lactors shall consider site-specific Iosses and other faciors deemed necessary
to raflect accurate cuslormer lbad forecast al his marke! trading nods,

Customer Forecast Timeline. Cusiomers may be able to provide their own
inad forecasi based on the Open Market Window defined in the WESHK
Dispatch Protocol.

SECTION 8 LOAD FORECASTING PARAMETERS

8.1.

g.1.1

B.1.2

8.1.3.

WEATHER DATA

Historical and forecast wesather data shall be made available 1o the Marke
Management System's database on a regular interval in accordance with_the
wesM tirmofanie. The weather data shall be based on the major load centar
located In the ‘oracas! ares, Weathar parameters shall include, but not limited
to the following. '

s Tempearature

»  Humidity

Such weather information shall be obtained from a reliable source deamed
appropriate by the Marie! Cperaton Prospective weather data providers are
listed in Appendix E

The Marke! Jporziod shall maintain a repository of the historical weathar-
related information

Issua 2 0 =AESM-LFA Fublic 12
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8.2, DemanD
B.2.1. Demand shall be obtained from the MNetwork Sendce Providers' SCADA

822

8.2.3.

B.2.4.

825

8.3.

8.3.1.

B.3.2.

8.3.3.

234,

systemn, and it shall be incorporated in the data provided by the Sysiem
Clperator o the Markal Operator,

Real-time information at the nodal levels shall also be retrieved by the Market
Doerstor from the Svstent Opevalor, Such information shall be used by the
Markat Cpevater in prepanng the Demand Forecss! and the Nor [pad

Forecast

In the absence or fallure to provide reliabla real-fime information, the \arker
Coerstor shall utiize the latest information provided.

Hemarid obtained over time shall form part of the historical hourly load
mformation that shall be used by the Marke! Opersfor as inputs to the: load
tarecasting algonthms used for marke! projections and real (ime gisgatch

Customer Demand Forecasts shall be based on the provisions under Section
7.

POAWER SysTEM COMNDITION

Tha Markst Uperatcr shall consider the forecasted powsr sysiem condition i
the préparation of nel 'ocad forecas! These shall include planned maintenance
(transmission, sub-transmission, and generation), large cusiomes
maintenance schedules, and other activiies, including ganerator testing and
commissioning that may have an impact on the preparation of marker
proyections and resl-hime plspateh

The Sysiem Cparator shall ensure that all relevant intormation s provided to
the Marker Operatorin accordance with the WESM timelahle

For unplanned power system conditions, the Svslerm Jperator shall ensure
Inat all relevant Information 15 timaly provided to the Marke! Managemen
Systemn through the Enrergy Management System or other means of
communication 1o the Marke! Cpsrator,

All Trading Faficipants shall also ensure that information regarding any
unplanned acivity or condition is imely provided to the System Operator.

ieEue 2.0 WESM-LF Pubic 13
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g.4. Load PRoFiLE

8.4.1, For similar day load forecasts, the \arke! Operalor may utiiize static profiling,
proxy day profiing, and estimated or deemed profiling or & combination
thereol. The Marwal Cperaior shall use all reasonable endeavors to provide
the most approprate load profile in cletan‘nrn'mg domang ang  net osd

B.4.2. The Marke! Cpevalor may consder typical day representations for any day of
the week and season compination. Static profiling shall considaer day of the
week profile, holidays, and special events profile. The N\arke! Ooaraiar should
note that static profiles do not reflect operating condifions of the day being
estmated.

8.4.3. The MMarka! Cperator may consider selecting & day in history that most closely
matches the day being estmated. The proxy day can be chosen based on
gither on waather forecast and/or system load. Actual data from the sampie
for the selected proxy day shall then be used to create the profile. Proxy day
profiing shalt consider day of the waek profiie. holidays and special events
profile.

844 The Marke! Operalor may oblaln Demang Forecasis using enginesring
estimates, if and when necessary, for very predictable oads such as street
lighting or residential area trom Traging Particpanis

B.5 Loap GROWTH

8.5.1. The Markar Operalor shall consider the projected growth of load demand for
gach Forecas! Area In the preparation of Ne! Load Forecasts, For
consistency. the Marke! Operafor shall consider information from the
Dagarnmeant! of Enargy (DOE) for the load growth values.

SECTION 8 LOAD FORECAST AUDIT AND PERFORMANCE MEASURES |

9.1, The Marke! Operaior shall log all transachons performed for the determination
of ne! lbad forecas! including the uploading of the optional Customer’s |oad

demand forecas!.

8.2, The Mare! Cpersfor shall monitor the actual and forecasted nodal load for
each redevant marke! (rading node
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9.3. The Market Operator shall evaluate the Nel Load Forecas: Pedormance.,

9.4, The Marke! Operafor shall evaluate the Demend Forecas! Parormance
pursuant to the performance standards that shall be maintained pursuant to
WESM Bules Clause 10.4. 102,

SECTION 10 AMENDMENTS, PUBLICATION AND EFFECTIVITY l

10.7. Rewview and Update

10.1.1. Pursuant to WESM Rujes Clause 3.54.6, the Marke! Operstor shall
periodically review the methodologies for perdorming nodal lnad forecasts
and update this Aarka! Manuz! as necessary.,

10.1.2. Any amendments or ravision to this Marke! Manus' shall be approved in
accordance with Chapter 8 of e WESM Rules and corresponding Marke!
Manual on rules change process.

102, Publication and Effectivity

The publication and effectivity of this Msrked Manual shall be in accordance with

Chapter 8 of the WESA Fules and coresponding Marke! Manual on rules change
process.
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 SECTION 11 APPENDIX

Appendix A, Weather Adaptive Algorithm for Short-Term Load Forecast

1. IwPUT DATA SPECIFICATION

The following input data are necessary to calculate the (oad forecas! for this
methodology:

a. Current load data

b. Currant waathar daia.

¢, Weather forecast data providad by weather services companies.

d. Preselected day types for forecasting period.

& The prediction error of the (ast forecast.

{. Estimated parameter values which guantify the causal relationship among

nistorical load data, historical weather data and day type data.
2. WEATHER ADAPTIVE UsinG MULTIPLE REGRESSION METHOD

The Weather Adaptive Algorithm uses mulliple regression analysis 1o create a
statistical relationship between demand and weather condifions, including day types.
In this methodology, the regression coefficients are estimated using egually or
exponentially waightad minimum mean square error (MMSE) estimation criteria.

The regression analysis is parformed with up to 3rd degree polynomial functions.
The polynomial degree s adjusted for each weather infiluencing veriabie by
parameter.

Regression analysis fiters the different weather-dependent pants of the load for a
given tima, for exampie, time mienval 8.06-9.00 am., a5 well as the influence of day
type. The resull of this fikenng process is a set of regression cosfficients
(polynomial-coafficiants).

To detecl non-typical historical data, an adjustable data check s implemented. i
load or influgncing variables violate an adjustable bandwidth, they are excluded from
the data analysis.

The result of the analysis i3 a decomposition of the time-dependent total load Yil)
inio:

Issue 2.0 =W ESM-LFR Pubdic 18




% Wholesale Electricity
Spot Market

Load Fosacasiing bathodology WESM-LFWM-03

Fit) = B{t) + arT{t) + a; Lit) + [Z :sz"{t]J + 0t} + model_error{t)

Whearnga:

Bit) refers to weather insensitive Ioad component

a,, L(t) refers 1o weather-sensitive load components

ar, T(t) reters to temperature-dependant load

a, Lty relers to humidity-dependant load

ay Wt} refers 10 other weather-dependent load

Dty refers to day type-specific load component

model_error {t) refers to the minimized weighted least sgquaras estimation

The model eror, is minimized using a weighted leas! squares technigue.
ard this allows the user 1o getl the forecast results in the form of an
andlytical expression.

Generally the regression analysis, which involves regression coefficient
estimation, |5 activated periodically together with a subsaguent forecast
calcuiation.

3. MODEL ANALYSIS

Model analysis is the process used to find a new set of parameters that reduces the
forecast errors for the weather adaptive algorithm. This requires using a panicular
sat of historcal load and weather history. Multipie simulations are run which imitate
what the Weather Adaptive forecasting calculations would have been for that
particular set of data starting at a user defined day and moving through the
remaining data one day at a time. Each simulation has a different set of weather
adapbve paramelers, Results are summanzed and may be compared, and therefore
help to in analysing points that nead furthar improvement.

4. DETERMINATION OF THE WEATHER FORECAST DATA
In orger 1o get good foracast results the best available weather forecas! data are
MECGESSAry.

For the forecast calculation, the STLF program requires fime senes in the adjusied
iime step of each weather variable over the whole forecast pericd. Thesa values are

calculated automatically from the preceding inputs thal are listad.
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For the temperature influence, the program tracks a standardized curve through the
day-specific values of minimum and maximum temperature. This standardized
temperature curve Is determined from the historical data at each run of the analysis
program. The time points of the extreme forecast temperature are extracted from the
historical data.

5. DETERMINATION OF THE LOAD FORECAST

The icad forecast is calculated for each adjusted tme step of the forecast period
using the regression coefficients and the weather variables forecast as wall as type
of day.

The lorecast program is activated through the toliowang different means
=  Panodically at defined time steps

= After each run of the analysis program

»  On usar request
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Appendix B. Similar Day Algorithm for Short-Term Load Forecast

Use the similar day forecast to produce a Domand Forecas! for @ day or a range of
days in the forecast paeriod

The simiar day forecast is based on recalculated Demand patterns. There are
Dlemand increment patterns for each

- Forecast Arga Cemand

- Manth

- Hour/minute

Day type
-  MNormal/average weather conditions

The similar day profiles where calculated initially using historical Demang data and
recaiculation is going to be done once a day dufing midnight processing
Subsequently, they can be reviewsd and edited using the STLF User Interface.

Historical load profile (similar day load) has been calculated for each month. hour
and day typs:

1
LoadProfile, ;, = 2 Z}flstarirﬂff_aad,“’_p

And standard deviation for each caiculated |oad profile has been calculated by:

StandardDeviation, ,, = ,"_mm‘ rrieai o I.L LoadPrafileg 4 )
Where:

I=12 8,12 = month

|=1,2 3,..24 - hour

K=1.2 3.8 - gday type

=12 3. ..n - number of historical days

Forecasting applications supporiing the following day types:

'an_jf}lpe Mo, Day Typs

1 FRI

L s | ko
i
'
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Day Type No. Day Type |
E TUE =
7 WED
B THU

The Cemand similar day patterns are non-weather sensifive, and they provide the
average Demand in case for normal weather condition for that time of year (defined
by manth, hour and day type).

The weather increment pattems defined by standard deviation are expected fo
change under “Hot'/"Cold” weather conditions. Positive increments indicate that load
increases in hotter weather conditions than in normal weather conditions. Negative
Increments indicate tha reverse. Under cold weather conditions, the increments ara
subtracted rather than added to the non-weather sensitive load pattern values,
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Appendix C. Pattern Matching Algorithm for Short-Term Load Forecast

The pattern matching algorithm uses a process io filter days that can be usad fo
determine Cemang Forecasis, The fitenng of days is based on a pre-defined set of
parametarz, namaly the type of day and historical weather data.

Based on the values defined in the filter, such as the twpe of day and the high and
low values of temperature. it will select days and then provide an index for its
difference. From thare, it will assign a weight to be applied to the Damand for that
day.

Using the weights along with the actual Demand tor that day, a Demand Forecast
shall be determined.
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Appendix D. Cubic-Spline Interpolation Algarithm for Very Short-Term Load
Forecast

1. CuUBIC-SPLINE INTERPOLATION PROCESS

The 5-minute Demans Forecas! axecutes for 2 time-honzon of 2 hours, or for 24 5-
minutes intervals.

The S-minute forecast-area load forecast makes use of a Cubic Spline Fitting
algonthm in conjunction with the load-tracking methodology.

The inputs ta the calculation are the hourly JDemand Foracas! as well as the S-minute
historical Ioads as shown in the figure below,

Gupe Splahe Frizeg
+ Traoeirg

WEILF Serrorasie Demars

Histgnay Devraea .
AnplicEion Forssast

Fardsim

Figure 3. Cubic Spline Process Overview

The Tracking algonthm calculates corfrection term to the forecast for several &-
minute forecasting period. A curve fitting algorithm is used along with actual Dermand
to calculate the 5 minute forecast.

2. B-MINUTE TRACKING LOAD FORECAST FUNCTION Via CUBIC SPLINE

ThE trﬂcking forecast is based on deviations between the five minute Cormand

s and the actual Demand every five minutes over the last hour, An average
errar terrn i5s used for the tracking forecast calculation. This average error term is
calculated by adapting the relative errors for @ach time step so that values reflect the

racafit erdr trend,

i _[Eh-fnnu[emad EMmaareLqepf |
: SMinuteload,
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A=A —r.:lf;. —.-".,_:J

Where:

Shfinulelosd, - & minute Iorecast Ioad at ime t
Shiinutel oad = 5 minute maasurad load at time t

K = Relative eror at time t

A - Average (or adapted) error at tme t
& - Adaptive paramatar (0 =, <1)

The comection terms for future fime steps are then be calculated as follows:

Y, = (—1li5Minuteload, ., [flz -4 1+ 4]

Y., =—1i5Mnuteload,, A

Where:

T - Forecast comechon temn for time t

g - Weighting tactor for the first future time step

n - The number of the foracasting time steps (n=1)

The adaptive parameier |s selected so that the error from the previous timea step
does not receive too much weight. The weighting factor iz introduced =o that the

gfiect of the ermor for the previous tme Step may receive additional weight in
determining the correction for the next ime step.
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Appendix E. List of Prospective Weather Data Providers

1. Deparmment of Soence and Technology - Philippine Atmosphens,
Geophysical, ang Astronomical Services Administration (DOST-PAGASA)

2. Accuweather
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