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Foreword

FOREWORD

The establishment of the Philippine Wholesale
Electricity Spot Market (the “WESM”) is
mandated by Republic Act No. 9136,
otherwise known as the “Electric Power
Industry Reform Act of 2001” (the “EPIRA”).
The WESM is to provide the mechanism for
determining the price of electricity not covered
by bilateral contracts between sellers and
purchasers of electricity.

Pursuant to the mandate of the EPIRA, the
Department of Energy (the “DOE”) jointly with
the electric power industry participants
formulated the detailed rules for the WESM,
i.e., the WESM Rules. The WESM Rules were
promulgated by the DOE on 28 June 2002.
Among other things, the WESM Rules
provided for the mechanism for determining
the prices of electricity in the market not
covered by bilateral contracts. This price
determination methodology (the “PDM”)
contained in the WESM Rules is required by
the EPIRA to be approved by the Energy

FOREWORD-Section 1 INTRODUCTION

1.1 Background

1.1.1 The establishment of the Philippine
Wholesale Electricity Spot Market (the
“WESM”) is mandated by Republic Act No.
9136, otherwise known as the “Electric Power
Industry Reform Act of 2001” (the “EPIRA”).

TFhe WESM-isto-providethe-mechanism-for
| - i , Y
by-bilateral-contracts-between-sellers-and

1.1.2 Pursuant to the mandate of the EPIRA,
the Department of Energy (the “DOE”) jointly
with the electric power industry participants
formulated the detalledrulesforthe WESM;
kesthe WESM Rules—Fhe-WESMRules-were
promulgated-by-the-DOE-on-28-June-2002-
Ameng, which, among other things, the
WESMRules provided-for provides the
mechanism for determining the prices of
electricity in the market not covered by

bilateral contracts. Fhis-price-determination

Regulatory Commission (the “Commission”). methodology-(the“PDM”)-contained-in-the

s i o b it
The Price Determination Methodology for the approved-by-the Energy Regulatory
WESM contained in this document was issi « ission”
formulated compliant with the WESM Rules
and in consultation with the industry 1.1.3 The Price Determination Methodology
participants. Such consultations were forthe WESM contained-in-this document was
conducted through, initially, the WESM formulated compliant with the WESM Rules
Technical Working Group (the “WESM- and-in-consultation with-the-industry
TWG”), later the Interim Rules Change participantsSuch-consultations-were
Committee, and the Philippine Electricity conducted-throughinitially; the WESM
Market Board (the “PEM Board”). This Price Technical Working Group-{the “WESM-

Rewording, for clarity
Renumbering to conform
with the formatting for Market
Manuals
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Determination Methodology gives the specific
details as to how dispatch schedules and
locational marginal prices (i.e., nodal prices)
are calculated in the Market Dispatch
Optimization Model (the “MDOM”) as provided
for in WESM Rules clause 3.6.

”
3

ittee. " hilinsi N
Market Board-(the “PEM Board™).-This Price
Determination Methodology Manual gives
provides the specific details as-te-how
ells'pate.l. s.e’lledu esa cHocationaks |a|g|.nal

pl |I|ees ('Ee. nedla ;p”e. es.) are etaleullalteg dl h-the
clause-3-6-0f such mechanism. It is
formulated compliant with the WESM
Rules, in consultation with the industry
participants, and approved by the Energy
Regulatory Commission (the “ERC”).*

(Footnote 1: WESM Rules clause 3.2)

The Electricity
Market Model of
the WESM

3 The Electricity Market Model of the WESM

The following characteristics and pricing
principles are adopted:

3.1. The WESM adopts locational pricing to
provide the correct economic signals to
market participants when they properly
account for the economic impact of losses
and constraints that result from the operation
of the electricity network. *

(Footnote 1: WESM Rules clause
3.6.1.3,3.6.1.4,3.6.1.5)

3.2. The WESM adopts the gross pool
concept where each generator submits offers

3-The-Electricity- Market Model-of the WESM
1.2 Purpose

1.2.1 The price determination methodology
and settlement formula in this Market
Manual shall ensure that the following
characteristics and pricing principles of the

WESM are achieved are-adopted:

32 a. The WESM-adoptsthe-gross Gross

pool eeneept, where each generator
scheduled generation company submits

Rewording, for clarity
Renumbering to conform
with the formatting for Market
Manuals

Guiding principles under
DOE DC 2015-10-0015 are
adopted.
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for both price and quantity for energy for
central scheduling and dispatch.?

(Footnote 2: WESM Rules clause 3.5.5)

3.3. The WESM adopts the principle of self-
commitment whereby participants assume full
responsibility for how and when their plants
are operated.3

(Footnote 3: WESM Rules Section 3.5.5,
3.5.9,3.5.10, 3.5.11)

offers-for-both-price-and-quantity forenergy
offer their maximum available capacity,
non-scheduled generation company
submit a standing nomination of loading
levels, and Trading Participants with must
dispatch generating units and priority
dispatch generating units submit projected

outputs for central scheduling and dispatch-,
to ensure system security and a level-
playing field among generators;?

(Footnote 2: WESM Rules clauses 1.2.5 and
3.5.5)

b. Net settlement, where bilateral contract
quantities are settled outside the WESM;3

(Footnote 3: WESM Rules clause 3.13)

c. Co-optimized energy and reserves,
where the provision of energy and
reserves are jointly optimized in the
market dispatch optimization model;*

(Footnote 4: WESM Rules clause 3.6)

commitment Self-commitment, whereby
where Trading Participants participants
assume-fullresponsibility are responsible for
hoew-and-when the management of their
plants-are-operated--technical operations,
unit commitment decisions and other
market risks through submission of bids
and offers to the WESM;-®

(Footnote 3-5: WESM Rules Seetion-3:-5:5;
3.5:9; 3:5:10,-3.5-11 Clause 3.5)
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3.4. The WESM adopts a full nodal pricing
regime for both generation and customers.
Nodal pricing is a mechanism for revealing, at
different points in the system, the cost
incurred to ensure sufficient power flows to
meet all loads in all locations.*

(Footnote 4: WESM Rules 3.2.2.3 (A), as
amended. See DOE Circular DC-2004-07-
008 in Annex B)

3.5. The WESM adopts the scheme of ex-
ante and ex-post pricing to account for
discrepancies between planned (ex-ante) and
actual outcomes (ex-post).>

(Footnote 5: WESM Rules clause 3.10.1)

e. Prices are governed, as far as
practicable, by commercial and market
forces;®

(Footnote 6: WESM Rules clause 1.2.5)

3-4-f. The WESM-adoptsafull Full nodal or
locational marginal pricing regime in energy
for both generation generator market trading

nodes and customers- customer market
trading nodes Neodalpricing-is-a-mechanism
f ling, Giff e i ,
flows-to-meetallloads-in-alHocations to
provide economic signals that properly
account the economic impact of losses
and constraints that resulted from the
operation of the electricity market.4?

(Footnote 4 7: WESM Rules 3:2.2.3(A)-as
amended—See DOE Circular DC-2004-07-

008-in-AnnexB clauses 3.2.2 and 3.6.1)

ante-and-ex-pest Zonal pricing to-acceunt for
reserves diserepancies-betweenplanned-{ex-
ante)-and-actual-outcomes{ex-post).;58

(Footnote 5 8: WESM Rules clause 3-10-%
3.6.1)

h. Trading Participants are provided with
regularly updated information on projected
prices, dispatch and other market
outcomes to ensure they can make
informed commercial and technical
decisions:;® and
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Objectives of the
Price
Determination
Methodology

1 Objectives of the Price Determination
Methodology

The Price Determination Methodology (the
“PDM”) aims to —

1.1. Provide the market participants with the
specific principles by which energy and
reserves in the WESM will be priced.

(Footnote 9: WESM Rules clause 1.2.5)

i. Other principles that are contained in the

issuances of the DOE insofar as these
principles are consistent with the
objectives of applicable laws.

biecti 1l . o
Methodology-1.3 Scope

131

This Market Manual provides Fhe

aims-to—

11-Provide-the-marketparticipants-with-the
specifie principles and methodology by

which energy and reserves in the WESM will
shall be priced,'® including the
determination of prices when there is
extreme price separation due to network
congestion,!* and determination of
administered prices during market
suspension and market intervention.12

(Footnote 10: WESM Rules Clause 3.10)
(Footnote 11: WESM Rules Clause 3.12.7)
(Footnote 12: WESM Rules Clause 6.2.3)

1.3.2 This Market Manual provides the
principles and methodology by which
energy and reserves shall be settled in the
WESM, including the cost recovery for
reserves, the determination of additional
compensation, as applicable, and the
determination and allocation of net
settlement surplus.*®

e To consolidate all principles
and methodology for the
pricing and settlement of
energy and reserves.
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1.2. Provide the specific computational
formula that will enable the market

(Footnote 13: WESM Rules Clause 3.13)

1.3.3 This Market Manual provides the

principles and methodology by which

energy and reserves shall be priced and
settled in accordance with the market
design principles as issued by the DOE.*

(Footnote 14: DOE Circular 2015-10-0015,
“Providing Policies for further Enhancement of
the Wholesale Electricity Spot Market
(WESM) Design and Operations”, dated 23
October 2015)

1.2. 1.3.4 This Market Manual Previde
provides the speeific computational formula
that will enable the market WESM participants
to verify the correctness of the charges being
imposed.

participants to verify the correctness of the 2 General- Guiding-Principles
charges being imposed.
General Guiding 2 General Guiding Principles The EPIRA-and-the WESM-Rules-are-the
Principles main-guiding documents for this PDM.
The EPIRA and the WESM Rules are the
main guiding documents for this PDM.
Glossary of Glossary of Terms Glossary-of Ferms SECTION 2 e To conform with the
Terms DEFINITIONS, REFERENCES AND formatting for Market Manuals

INTERPRETATION

2.1 Definitions

2.1.1 Unless otherwise defined or the
context implies otherwise, the italicized
terms used in this Market Manual that shall
bear the same meaning as defined in the
WESM Rules and other Market Manuals.
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2.1.2 The following words and phrases as
used in this Market Manual shall have the
following meaning —
Glossary of Act. Xxx Actxxx% Already defined in the WESM
Terms Administered Price Cap. Xxx Administered-Price-Cap—oax Rules. Administered Price in
WESM Rules bears same
meaning as Administered Price
Cap (in PDM).
Glossary of Algorithm. The process/processes applied by | a. Algorithm. The process/processes applied Renumbering and edits for
Terms the MDOM in computing the dispatch by the MDOM market dispatch optimization | clarity
schedules and prices. model in computing the dispatch schedules
and prices.
Glossary of Ancillary Services Provider. xxx Ancillary-Services-Provider—oox Already defined in the WESM
Terms Bilateral Contract. xxx Bilateral-Contractoex Rules.
Central Dispatch. xxx Central-Dispateh—oec
Glossary of NEW b. Constrained Solution. A solution Added terminology used in the
Terms produced by the market dispatch PSM.
optimization model considering all
constraints based on the price
determination methodology.
c. Constrained-on Generators. Generation
units that were scheduled to run pursuant
to the original market solution but would
not have been cleared or cleared at a lower
quantity based on the unconstrained
solution.
Glossary of Constraint. xxx Constraintoox Already defined in the WESM
Terms Constraint violation. xxx Constraint-violation—0e¢ Rules.
Glossary of Constraint Violation Coefficient Price. The | Censtraint-Violation-CoefficientPrice—The Not used in the PDM.
Terms price associated with the Constraint Violation | price-associated-with-the-Constraint-\iolation
Coefficients. Coefficients:
Glossary of Constraint Violation Coefficients. xxx Constraint-Violation-Coefficients0ex ¢ Already defined in the WESM
Terms Contingency List. xxx Contingeney-Listoex Rules.
e Contingency is defined in the
Dispatch Protocol Manual.
Glossary of Customer Load Forecast. The hourly demand | Custemerload-Forecast—The-hourlydemand | Not used in the PDM.
Terms forecast provided by customers at their forecastprovided-by-customers-at-their

respective market trading node as defined in
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the Market Network Model, which forecast is the-Market-Network-Model-whichforecastis
to be used in the determination of market to-be-used-in-the - determination-of-market
projections and real time dispatch in projections-and-real-time-dispatch-in
accordance with WESM timetable. accordance-with-WESM-timetable:
Glossary of Customer Pricing Zone. xxx CustomerPricing-Zone—ox Already defined in the WESM
Terms Rules.
Glossary of Day Ahead Dispatch Process. A pre-dispatch | Bay-Ahead-Dispatch-Process—-A-pre-dispatch | Not used in the PDM.
Terms process covering the results obtained in the process-covering-the results-obtained-in-the
day-ahead projections. day-ahead-projections-
Glossary of Demand Bid. xxx Bemand-Bid-—oex Already defined in the WESM
Terms Dispatch. xxx Dispateh—o Rules.
Dispatch Schedule. xxx Dispatch-Schedule—ooc
Dispatchable load. Xxx Dispatchable-load—oex
DOE. xxx POEox
Glossary of Economic gain. The benefit that will be d. Economic gain. The total benefit that will Renumbering and edits for
Terms received by consumers in the economic be received by the producers and clarity
dispatch optimization. consumers of electricity in the security-
constrained ecenomic dynamic dispatch
optimization.
Glossary of Economic rental. xxx Economicrental—oo Already defined in the WESM
Terms Emergency. xxx Ermergency—oe Rules.
End-user. Xxx End-user—ox
Energy. xxx Energy-—xXxx
Glossary of NEW e. Energy Administered Price. The price Added terminology used in the
Terms used in lieu of the nodal energy dispatch determining AP.
price during dispatch intervals under
market suspension or market intervention.
Glossary of Energy Balance Equation. xxx Energy-Balance Equation—ox Already defined in the WESM
Terms Rules.
Glossary of Energy Management System (EMS). Energy-ManagementSystem-(EMS). Not used in the PDM.
Terms A system of computer-aided tools used by the | A-system-ofcomputer-aided-toolsused-by-the
System Operator to monitor, control, and System-Operator-to-menitor—controk-and
optimize the performance of the generation optimize-the-performance-ol-the-generation
and transmission systems. and-transmission-systems-
Glossary of Energy Regulatory Commission. xxx Energy-Regulatory-Commission—oo Already defined in the WESM
Terms Ex-Ante. xxx Ex-Ante—Xox Rules.
Glossary of Ex-Ante Dispatch Process. Process where Ex-Ante-Dispateh-Process—Process-where Deletion of terms, for
Terms dispatch targets is set for the end of a trading | dispatch-targets-issetforthe-end-ofatrading | consistency with the proposed
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interval, immediately preceding the beginning
of that trading interval.

Ex-Ante Energy Settlement Price. The ex-ante
nodal energy price or the ex-ante zonal
reserve price, as may be appropriate,
determined in accordance with clause 3.10.2
or clause 3.10.3, both of the WESM Rules.

Ex-Ante Energy Settlement Quantity. The
gross amount determined by the Market
Operator in accordance with WESM Rules
clause 3.13.5, and adjusted for bilateral
contracts in accordance with clause 3.13.7.

Ex-Ante Energy Trading Amount. Determined
as the ex-ante energy settlement price for a
node in a trading interval multiplied by the ex-
ante energy settlement quantity (in MWh) for
that node in that trading interval.

Ex-Ante Nodal Energy Price. The price
determined by the Market Operator for a
particular market network node and trading
interval, immediately prior to commencement
of that trading interval, directly from the
dispatch optimization for that trading interval
in accordance with WESM Rules clause
3.10.2.

Ex-Post. A matter determined in relation to a
trading interval after that trading interval
concludes.

Ex-Post Dispatch Process. Process where
dispatch is set for the end of a trading interval,
immediately after the trading interval
concludes.

. o | | —

implementation of single
settlements, i.e. no ex-post.

Note: revised definition in
WESM Rules were proposed
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Ex-Post Energy Settlement Price. The ex-post | Ex-Rest-Energy-Settlement-Price—The-ex-post
nodal energy price or the ex-post zonal nodal-energy-price-orthe-ex-postzonal
energy price, as appropriate, determined in energy-price,-as-appropriate;-determined-in
accordance with WESM Rules clause 3.10.9 accoerdance-wih-WESMRulesclause 3109
Ex-Post Energy Settlement Quantity. The Ex-Post-Energy-Settlement Quantity—The
amount determined by the Market Operator amount-determined-by-the-Market-Operator
accordance with WESM Rules clause 3.13.6. | accordance-with- WESM Rules-clause-3-13:6-
Ex-Post Energy Trading Amount. The ex-post | Ex-PestEnergyFrading-Amount—Fhe-ex-post
energy settlement price for a node in a trading | energy-settlementpricefora-node-ina-trading
interval multiplied by the ex-post energy interval-multiplied-by-the-ex-post-energy
settlement quantity for that node in that setlement-gquantityforthat-node-inthat
trading interval (in MWh); minus the ex-post trading-interval-in-MWh)-minus-the-ex-post
energy settlement price for that node in that energy-setlement-price-forthat-node-inthat
trading interval multiplied by the ex-ante trading-intervalb-multipled-by- the-ex-ante
energy settlement quantity for that node in energy-settlement-gquantity-for thatnode-in
that trading interval (in MWh). that-trading-interval-(in-MWh)-
Ex-Post Nodal Energy Price. The price Ex-Post-Nedal-Energy-Price-The-price
determined by the Market Operator for a determined-by-the-Market-Operatorfora
particular market node and trading interval, patticular-market-node-and-trading-interval;
after the end of that trading interval in after the-end-otthattrading-intervabin
accordance with WESM Rules clause 3.10.6. | accordance-with- WESM-Rules-clause-3-10-6-
Glossary of Facility. xxx FacHity—ex Already defined in the WESM
Terms Rules.
Glossary of Financial Transmission Right. The right to Financial Fransmission Right—Fherightto “Transmission right” is already
Terms financial compensation based on differences financial compensation-based-on-differences defined in the WESM Rules.
between nodal energy prices at different between-nodal-energy-prices-at-diferent
market trading nodes. marketirading-nodes-
Glossary of Formulation. xxx Formulation—eex Already defined in the WESM
Terms Rules.
Glossary of Generating facility. A facility, consisting of one | Generating-facility—Afacilityconsisting-efone | Not used in the PDM.
Terms or more generating units, where electric or-more-generating-units,-where-electrie
energy is produced from some other form of energy-is-producedfrom-some-otherform-of
energy by means of a suitable apparatus. energy-by-means-of-a-suitable-apparatus-
Glossary of Generating unit. Xxx Generating-bnit—ook ¢ Already defined in the WESM
Terms Generation. xxx Generation—oe Rules. (Generator node is
Generation offer. Xxx Generation-offer—oex “generator market trading
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Generator node. xxx Generator-node—xxx node” in the WESM Rules, as
Grid. Xxx Grid—oex revised)
Glossary of Gross Pool. The dispatch model where all Gross-Pool-The dispatch-modelwhere-all Term is a widely accepted term
Terms energy is traded through the WESM. energy-is-traded-through-the WESM-: used in electricity markets.
Glossary of Intervention. xxx tntervention—ox Already defined in the WESM
Terms Rules.
Glossary of Linear Programming. A mathematical LinearProgramming—A-mathematical Term is a widely used
Terms procedure for minimizing or maximizing a procedure-forminimizing-or-maximizing-a mathematical procedure.
linear function of several variables, subject to | linearfunction-of several-variables;subjectto
a finite number of linear restrictions on these afinite-number-oflinearrestrictions-onthese
variables. variables:
Glossary of Line rental. xxx Linerentalk—os Already defined in the WESM
Terms Load. xxx Load—ox Rules.
Load Forecast. Xxx Load Forecastox
Glossary of Load Pattern. Represents the relative Load-Pattern—Represents-therelative Not used in the PDM.
Terms magnitudes of MW and MVar values on maghitudes-of MW-and-MVarvalues-on
individual loads. The load pattern data is mdividvaHoads—The-load-pattern-data-is
used to distribute system/zonal load to used-to-distrbute-system/zonal-load-te
individual loads, i.e. nodal load. individuaHoadsi-e—nodaload-
Glossary of Locational Marginal Price (LMP). This is the f. Locational Marginal Price(LMP) Pricing. e Renumbering
Terms marginal value of the objective function at This-is-the-marginal-value-of the-objective e For clarity
each bus at the solution of the optimization function-ateach-bus-atthe solution-of-the
problem. optimizationproblem—The mechanism by
which the nodal energy dispatch price is
determined.
Glossary of Marginal Plant. The generating unit or plant Marginal-Plant-The-generating-unit-orplant Not used in the PDM.
Terms whose price offer corresponds to the system whoseprice-offercorresponds-to-the-system
marginal price for a given trading interval. marginalpricefora-given-tradinginterval
Glossary of Market Dispatch Optimization Model (MDOM). | MarketDispatch-Optimization-ModeHMBOM): | Already defined in the WESM
Terms XXX XRK Rules.
Market Network Model. xxx Market-Network-Model—oo
Market Offer. xxx Market Offer—oo
Market Operator. xxx Market-Operator—oox
Market Price. xxx Market-Price—oex
Market Suspension. xxx Market-Suspension—o
Market Trading Nodes. xxx MarketTFrading-Nodes—ooc
Market Transaction. xxx Market Transaction—Xox
Meter. xxx Meter—oo
Metering Point. Xxx Metering-Point—oox

Page 12 of 92




Title Section Provision Proposed Amendment Rationale
Glossary of MW block. Represents the quantity portion of | MW-bleck—Represents-the-quantity-pertion-of | Already explained in the PDM.
Terms the market offers/bids of the trading the-market-offers/bids-of the trading

participants. patticipants:
Glossary of Net Load Forecast. xxx Net-Load-Forecast—ox Already defined in the WESM
Terms Net Settlement Surplus. Xxx Net-Settlement-Surplus—oex Rules.
Glossary of NEW g. Network Congestion. Refers to the Added terminology used in the
Terms congestion at a line or transformer that is determining PSM.

connected in a meshed network.

Glossary of Network Data. These are electrical h. Network Data. Fhese-are The electrical Renumbering and clerical edits.
Terms parameters used to represent the parameters used to represent the

transmission system or network. transmission system or network_in the market

network model.

Glossary of Network Service Provider. xxx Network-Service-Provider—oo Already defined in the WESM
Terms Rules.
Glossary of Nodal Energy Price. The energy price at a Neodal-Energy-Price—The-energy-price-ata Deleted, for consistency with the
Terms node determined ex ante or ex-post. This is node-determined-ex-ante-orex-post—Thisis proposed amendments to the

also the Locational Marginal Price (the “LMP”) i i i “ "} | WESM Rules.

in the WESM. n-the WESM-
Glossary of Node. xxx Node—oo Already defined in the WESM
Terms Rules.
Glossary of Non Dispatchable Load Energy. The MW Neon-Dispatchable-Load-Energy—The-MW Not used in the PDM.
Terms energy requirement of non-dispatchable load. | energyrequirementofnon-dispatchableload-
Glossary of Objective Function. Function to be minimized | Objective-Function—Functionto-be-minimized | Already described in the PDM.
Terms or maximized, representing, e.g., cost or imized; g—e-g-

profit. profit
Glossary of Opportunity Cost. xxx Opportunity-Cost—oox Already defined in the WESM
Terms Rules.
Glossary of Outage Schedules. Schedule for shutting Dutage-Schedules—Schedule-forshutting Outage is already defined in the
Terms down or de-rating of generation and down-or-de-rating-of-generation-and WESM Rules.

transmission facilities. transmissionfacilities:
Glossary of Over generation. Constraint Violation Over-generation—Constraint-Violation CVCs are described under the
Terms Coefficient for the system condition whereby Coefficientfor-the-system-condition-whereby CVC Manual.

the generation in the system exceeds the total | the-generation-in-the-system-exceeds-the-total

demand. This also corresponds to system demand-—This-also-corresponds-to-system

energy balance constraint. This condition is energy-balance-constraint—This-condition-is

also known as excess generation. alse-known-as-excess-generation:
Glossary of PEM Board. xxx REM-Board—oox Already defined in the WESM
Terms Plant. xxx Plant—ooc Rules.

Power System. xxx Power-System—oo
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Glossary of Price Curve. The price curve of a generator Price-Curve-The price-curve-of-a-generator Already described in the PDM.
Terms energy offer is defined by up to ten (10) energy-offeris-defined-by-up-to-ten(10)

blocks as follows: the nth block (P/MW) blocks-as-follows:the nth-block-(P/MW)

defines the price between the nth and (n+1st) | defines-the-price-between-the-nth-and-(n+1ist)

MW points. The last non-zero MW break point | MW-peints—Fhelast-non-zero-MW-break-peint

and slope (P/MW) defines the price until the and-slope(PIMW)-defines-theprice-until-the

maximum generation. The blocks must be maximum-generation—Fhe-blocks-mustbe

monotonically non-decreasing. monotonically-non-decreasing-
Glossary of Price Determination Methodology. A Price-Determination-Methodology-A Definition is already provided in
Terms document which provides specific details as to | decument-which-provides-specific-details-aste | the Introduction.

how dispatch schedules and locational how-dispatch-schedules-andlocational

marginal prices (nodal prices) are calculated marginal-prices-(nodal-prices)-are-calculated

in the Market Dispatch Optimization Model n-the-Market-Dispateh-Optimization-Model

(MDOM) as provided in clause 3.6 of the MBOM)-as-provided-in-clause-3-6-of-the

WESM Rules. WESM-Rules:
Glossary of Receiving node. xxx Receiving-nede—>ox Already defined in the WESM
Terms Rules.
Glossary of NEW i. Reserve Administered Price. The price Added terminology used in the
Terms used in lieu of the reserve prices during determining AP.

dispatch intervals under market
suspension or market intervention.

Glossary of Regional Reserve Price. The price for reserve | RegionalReserve-Price—The-priceforreserve | Reserve Price is already defined
Terms in a particular supply zone, and trading ira-particular-supply-zone—and-trading in the WESM Rules.

interval, determined in accordance with interval-determined-in-accordance-with

WESM Rules clause 3.10.10. Also known as WESM-Rulescladse 3-10-10-Alse-known-as

zonal reserve price. zonalreserve-price-
Glossary of Reserve Category. xxx Reaserve Categorny oo Already defined in the WESM
Terms Reserve Offer. xxx Reserve-Offer—ox Rules.
Glossary of Reserve Requirements. Demands for J. Reserve Requirements. BDemandsfor e Renumbering
Terms regulation reserve, contingency reserve and regulationreserve—contingency reserve-and e Updated definition to align

other relevant types of reserves. They are otherrelevant-types MW level to be met for with proposed amendments

determined based on system loading, the various categories-of reserves. Fhey regarding reserve categories.

maximum generator tripping and other are-determined-based-on-system-loading;

considerations maximum generator tripping and other

derat

Glossary of Reserve Region or Reserve Zone. Xxx Reserve Region-er-Reserve-Zone—oox Already defined, as amended, in
Terms Run. xxx Run—oe¢ the WESM Rules.
Glossary of Scenario. Xxx Scenario—o Already defined, as amended, in
Terms Scheduled Load. xxx Seheduled-Load—exx the WESM Rules.
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Glossary of Security-constrained economic dispatch. k. Security-constrained ecenomic dynamic e Renumbering
Terms Process of apportioning the total load on a dispatch. Process of apportioning the total e Minor correction
system between the various generating plants | load on a system between the various
to achieve the greatest economy of operation | generating plants-units over a certain time
and taking account of the limitations of the period to achieve the greatest economy of
power system. operation and taking account of the limitations
of the power system.
Glossary of Security limits. Limits imposed by the System | I. Security limits. Limits imposed by the Renumbering
Terms Operator on generation and transmission System Operator on generation and
equipment to maintain system security and transmission equipment to maintain system
reliability. security and reliability.
Glossary of Self-commitment. The principle whereby Self-commitment—Theprinciple-whereby Definition is already provided in
Terms participants assume full responsibility for how | patticipants-assume-full respoensibility-forhow | the Introduction.
and when their plants are operated. and-when-theirplants-are-operated-
Glossary of NEW m. Self-scheduled energy. Refers to Term to describe resources that
Terms projected outputs of must dispatch and do not submit offers.
priority dispatch generating units, and
nomination of loading levels of non-
scheduled generating units.
Glossary of Sending node. xxx Sending-nrode—oo Already defined, as amended, in
Terms Settlement. xxx Settlementoex the WESM Rules.
Settlement Amount. xxx Settlement-Amountoa
Settlement Price. xxx SettlementPrice—ox
Settlement Quantity. xxx Settlement-Quantify—oo
Settlement Surplus. xxx Settlement-Surplus—ont
Spot Market. xxx Spot-Market—oo
Standing Bid / Offer. xxx Standing-Bid-Offer—os
Glossary of State Estimator. A system forming part of the | State-Estimator-A-system-formingpartofthe | Not used in the PDM
Terms Energy Management System of the System Energy-Management-System-of-the System
Operator which determines the status of the Operatorwhich-determines-the-status-ot-the
power system through system snapshots. powersystem-through-system-snapshots:
Glossary of Supplier. xxx Supplier—oex Already defined in the WESM
Terms Supply. xxx Supphyoa Rules.
Glossary of System marginal price. The price set by the n. System marginal price. The shadow price | ¢ Renumbering
Terms marginal plant scheduled in any trading period | set-by-the-marginal-plantscheduled-in-any e For clarity
or interval. trading-period-orintervak for which energy is
priced.
Glossary of System Operator. xxx System-Operator—xxx Already defined in the WESM
Terms Rules.
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Glossary of System Snapshot. The power system status System-Snapshot—The-powersystem-status Already defined in the Dispatch
Terms at a certain time and is generated by the state | ata-certain-time-andis-generated-by-the-state | Protocol Manual

estimator in the Energy Management System | estimatorinthe-Energy-ManagementSystem
of the System Operator. of the System-Operator:
Glossary of Tie Breaking Rules. Prorating rules which are | Fie-Breaking-Rules—Proratingrules-which-are | Provided in the PDM.
Terms based on the size of the MW Block of the based-on-the-size-of-the-MW-Block-of-the
price curves containing the non-unique price-curves-containing-the-non-unigue
schedules. schedules:
Glossary of Timetable. Xxx Timetablexxx Already defined in the WESM
Terms Trading Amount. Xxx Frading-Amountoo Rules.
Glossary of Trading interval. A 1-hour period commencing | Frading-interval-A-L-hourperiod-commencing | Deletion of terms, for
Terms on the hour. on-the-hour consistency with the proposed
implementation of 5-minute
dispatch interval.
Glossary of Trading Participant. xxx Frading-Rarticipant—oox Already defined in the WESM
Terms Rules.
Glossary of Transmission Constraint Group. Xxx Transmission-Constraint-Group—os Constraints are described under
Terms the CVC Manual.
Glossary of Transmission limits. Generally, thermal limits | Fransmissionlimits-—Generally-thermallimits | Already described in the PDM.
Terms of individual transmission facilities. ofindividualtransmissionfacilities-
Glossary of Transmission Line. xxx TFransmission-Line—ooc Already defined in the WESM
Terms Rules.
Glossary of Transmission Loss Factor. Scaling factors 0. Transmission Loss Factor. Scaling factors Renumbering
Terms applied on the nodal prices to account for the | applied on the nodal energy dispatch prices
network loss associated with the delivery or to account for the network loss associated
consumption of energy at different locations in | with the delivery or consumption of energy at
the system. different locations in the system.
Glossary of Transmission Network. xxx Fransmission-Network—ooc Already defined in the WESM
Terms Transmission System. XXX FanSSSIoR-System—oo Rules.
Glossary of NEW p. Unconstrained Solution. A co-optimized | Added terminology used in the
Terms solution of the market dispatch PSM.
optimization model that does not take into
consideration the thermal limits of lines
and transformers.
Glossary of Under generation. xxx Under-generation—oo CVCs are described under the
Terms CVC Manual.
Glossary of Voltage. xxx Veltage oo Already defined in the WESM
Terms Rules.
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Glossary of
Terms

Week Ahead Dispatch Process. A pre-
dispatch process covering the results

obtained in the week ahead projections.

Week-Ahead Dispatch-Process-Apre-
X .
d:spa_ N II P eleess eeluenln 9 tl ere SHI.ES .

Not used in the PDM

Glossary of
Terms

WESM Rules. xxx

WESM-Rules—ox

Already defined in the WESM
Rules.

NEW

2.2 References

2.2.1 This Manual shall be read in
association with the following —

a. WESM Rules

b. Dispatch Protocol Manual

c. Constraint Violation Coefficients and
Pricing Re-Runs Manual

d. Market Operator Information Disclosure
and Confidentiality Manual

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

To conform with the formatting
for Market Manuals

NEW

SECTION 3 RESPONSIBILITIES

3.1 Market Operator

3.1.1 The Market Operator shall be
responsible for the development,
validation, maintenance, publication, and
revision of this Market Manual in

¢ To conform with the formatting
for Market Manuals

e To provide the responsibilities
of the MO, SO and WESM
Members in the development,
implementation, and review of
the PDM.
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coordination with Trading Participants and

the System Operator.

3.1.2 The Market Operator shall
implement the principles and processes
provided in this Market Manual.

3.2 System Operator

3.2.1 The System Operator shall provide
the necessary information and references
for the implementation and subsequent
revisions and validation of this Market
Manual.

3.3 Trading Participants

3.3.1 The Trading Participants shall
provide the necessary information and
references for the implementation and
subsequent revisions and validation of
this Market Manual.

DISPATCH AND
PRICING
ALGORITHM

4 DISPATCH AND PRICING ALGORITHM

SECTION 4 DISPATCH AND PRICING
ALGORITHM

4.1 Scope

4.1.1 This section provides an overview of
the dispatch and pricing algorithm for
energy and reserves in the WESM. The
detailed formulation of the algorithm is
provided for in Appendix A of this Market
Manual.

Addition to provide the scope
of the dispatch and pricing
algorithm.

Description of the
Market Dispatch
Optimization
Model

4.1

4.1. Description of the Market Dispatch
Optimization Model

The Market Dispatch Optimization Model (the
“MDOM”) performs market-clearing

4.2 41, Deseription-ofthe Market Dispatch
Optimization Model

4.2.1 The-Market Dispatch-Optimization

“ ”

Renumbering
Rewording for clarity
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computations. It receives information on
system conditions and requirements from the
System Operator as well as market offers
and bids from trading participants. It then
processes this information to come up with an
optimum scheduling of energy and reserves
that will maximize economic gains for the
trading participants taking into consideration
the physical limitations of the transmission
network and of the facilities of the trading
participants. It utilizes linear programming
techniques to create a security constrained
economic dispatch and calculate nodal energy
prices for all market trading nodes in the
Market Network Model (the “MNM”) and
reserve prices for all reserve regions. The
nodal energy prices are the locational
marginal prices used to compute charges and
payments while the dispatch schedules is
used to dispatch generators to maintain
balance in the power system.

Proposed Amendment
slearing-cor ||aul;|.a_l;ens |E|IEGeIu.eS © nﬁatm '

the-System-Operator-as-well-as-market; The
WESM shall employ a gross pool dispatch

model where all submitted generation
offers, reserve offers, projected outputs,
nomination of loading levels, and demand
bids frem-trading-participants-are scheduled
based on the mathematical optimization
algorithm of the market dispatch
optimization model.

4.2.2 The market dispatch optimization
model shall perform computations in
determining the market clearing price
based on the information it receives on
system conditions and constraints from
the System Operator; generation and
reserve offers, nomination of loading
levels, projected output and demand bids
from Trading Participants; and load
forecasts from the Market Operator.

4.2.3 It shall process thenprocesses-this

these information to come up with an
optimum scheduling of energy and reserves
that will maximize economic gains for the
Trading Participants-trading-participants
taking into consideration the physical
limitations of the transmission network and of
the facilities of the trading participants.

4.2.4 It vtilizes shall utilize linear
programming techniques to ereate-a-security
constrained economic determine dispatch
schedules and calculate nodal energy
dispatch prices for all market trading nodes in

the MarketNetwork-ModeH{the“MNM}
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market network model and reserve prices

for all reserve regions. Fhe-nodal-energy

. hel onal inal o
to-compute-charges-and-payments-while-the
dispatch-sehedy es1S uselel o d|.spatel
system:

Required Inputs
to the MDOM

4.3

4.3. Required Inputs to the MDOM

The MDOM receives input data from three
sources, namely, the System Operator, the
trading participants and the Market Operator.
The information provided is as required in the
WESM Rules.

System Operator

Network data;

System snapshot;

Reserve requirements for each type of
reserve in a reserve region;

Outage schedules;

Contingency List;

Transmission limits;

Security limits; and

Load pattern.

Trading Participants

Registration Data;
Generation Offers;
Reserve Offers;
Demand Bids; and
Optional Load Forecast.

Market Operator

Market Network Model,
Load Forecast; and

4.3. Required Inputs to the MDOM

4.3.1 The MBOM market dispatch
optimization model shall receive receives
input data from three sources, namely, the
System Operator, the trading-participants
Trading Participants and the Market
Operator. The information provided is as
required in the WESM Rules. 1%

(Footnote 15: WESM Rules clause 3.5)

4.3.2 System Operator Inputs:

a. Network data;
b. System snapshot;

|

c. Outage schedules;
d. Contingency List; and

%

e. Over-riding constraints
e Security limits:-and
» Generation Limits
» Branch Group Limits
e Must-Run Generation

|

4.3.3 Trading Participants Inputs:

a. Registration Data;
b. Generation Offers;

For clarity.
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Constraint Violation Coefficient. c. Demand Bids;
d. Reserve Offers;
Appendix A.1 of the WESM Rules details the e. Schedule of loading levels;
information to be supplied with offers to f. Projected output;
supply and to buy electricity while Appendix Demand-Bids; and
A.2 provide details on the information to be g. Optional Load Forecast.
supplied by network service provider.
4.3.4 Market Operator Inputs
a. Market Network Model;
b. Reserve requirements;
c. Nodal Load Forecast; and
d. Constraint Violation Coefficient.
; (ppensh.;;, -1-otthe ”E. Sk I. ules-details-the
iniormalion-to-be supplle. d. with © Fers-o .
su.pply a'nel to bu'y elest ity while ; \ppendix
A2 pll'gulldl e-details Ig“ tl'e. HHOM a.tg'.' to-be
Basic Algorithm 4.2 4.2. Basic Algorithm of the MDOM 4.4 4.2 Basic-Algorithm-of the MDOM For clarity.

of the MDOM

The MDOM aims to maximize the economic
gain derived from electricity trades in the
market, considering the constraints imposed
by existing system conditions.

The objective of the MDOM is to maximize:

Value of dispatched load based on demand
bids,

Minus the cost of dispatched generation
based on generation offers,

Minus the cost of dispatched reserves based
on reserve offers,

Minus the cost of constraint violation based on
constraint violation coefficients.

O—biective Function

4.4.1 The-MBOM market dispatch
optimization model aims-toe shall maximize
the economic gain derived from electricity
trades in the market,—censidering-the

constraints-imposed-by-existing-system

biective of : irrize:

This is defined to be the maximization of
the value Value of dispatched load based on
demand bids, minus

Minus the cost of dispatched generation
based on generation offers, minus
Minus-the cost of dispatched reserves based
on reserve offers, minus
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The algorithm of the MDOM is given in the
mathematical formulation below.6 The
detailed formulation is contained in Appendix
-2.

(Footnote 6: WESM Rules clause 3.6.1.3)
OBJECTIVE FUNCTION

Maximize the economic gain from trade,
where:

Minus the cost of constraint violation based on
constraint violation coefficients.18

(Footnote 16: WESM Rules clause 3.6.1.3)

It is represented by the following

formulation: Fhe-algorithm-ofthe MBOM-is

givenin-the-mathematical formulation; below.s
The-detailed-formulation-is-contained-in

Appendix-Hl-2;
OBJECTIVE-FUNCTION

Maximize the economic gain from trade,
where:

Economic Gain =

% Sl(o,)(pen,)]-5 Sl(e)ee,)]-5 E SRR )]0}

Economic Gain =

n Nr  Er

Z {i [(DB,, ;) (PDB, ;)]

Z[(Gk D6 )] - ZZ[(RJ PR )]~ Z [(ca, ;) (ere)] —chv}

i € resources (generators and dispatchable
loads)

j € energy and reserve offer blocks

k € reserve types

Where:

Eop Total number of dispatchable
loads with energy demand
bids.

Ec Total number of generators
with energy offers.

Er Total number of resources

(generators or dispatchable
load) with reserve offers.

Where:

i € resedrces{generators-and
dispatchableloads)-refers to a
specific dispatch interval

———€-energy-and-reserve-olferblocks

k——€creserve-types

Where:

n refers to the number of dispatch
intervals involved in the solution

Eb Fotal refers to the number of

i blo.| 1
demand bids bid blocks in a
dispatch interval i

Ec Fotal refers to the number of
generators-with-energy-offers

generation offer blocks in a
dispatch interval i

e For clarity and consistency in
the variables of the equations
in the PDM.

e To address the audit findings
under the Procedure Review
Report from the 24 MO Audit,
where: N_k is defined
incorrectly and should be
defined as number of reserve

types
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Nk

DB

PDB;;

Gi,]

PGi,;

Rijk

PRi,j,k

Total number of reserve
resources for each reserve
type “K”

The MW quantity of the “jth”
Energy Bid block of the ith
Dispatchable Load.

The price per quantity element
of the jh Energy Bid block of
the i Dispatchable Load.

The MW quantity of the jth
Energy Offer block of the ith
Generator (or dispatchable
load).

The price per quantity element
of the jt" Energy Offer block of
the i  Generator  (or
dispatchable load).

The MW quantity of the jth
Reserve Offer block of the kth
Reserve Type of the ith
Resource.

The price per quantity element
of the ji" Reserve Offer block of
the kh Reserve Type of the ith
Resource.

Er Fotal refers to the number of
resources{generators-or

dispatchable-load)-with reserve offer
offers-blocks in a dispatch interval
I
Ng Fotal—number—of —reserve
resources—for—each—reserve
tj 'IQ E III E”

Nr refers to the number of reserve
categories
DBp.i; The-MW refers to the demand bid

block quantity b efthe“jth“Energy
il K of the ith Di |

Load at dispatch interval i
PDBg,. i; Fhe-refers to the demand bid block
price_ b perguantity-elementof-thejth
Energy-Bid-block-oltthe-ith
! at dispatch

interval i

Gk iy FheMW refers to the generation
offer block quantity k of the jth
Energy-Offerblock-of the-ith
Generator-{ordispatchable-load) at
dispatch interval i

PG i Fherefers to the generation offer
block price _k perguantity-elementof
the-j* Energy-Offer block-of the-i
Generator-{or-dispatchableload)-at
dispatch interval i

Rijkr.i The-MW-refers to the reserve offer
block guantity j ofthej* Reserve
Offer-block for of the k* reserve Type
category r-of the i Resource-at
dispatch interval i

PRujr.i Fhe-refers to the reserve
offer block price_j perguantity
element of the j* Reserve Offer block
for ef- the k* reserve Type category
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r ofthe i Resource-at dispatch
interval i
CQc..i_refers to the curtailment quantity c
at dispatch interval i
CP. i refers to the curtailment price c at
dispatch interval i
Cvp The sum of penalty costs for CVP__refers to constraint violation
soft constraints  violations penalties The sum-of penalty costs
based on the constraint forsoft constraints-violations_based
violation coefficients, where: on-the_constraint viclation
cvp=Y [ CVC*Q, ] coefficients, where:
t SR [ falV/alk Ya 1
CVC: = Constraint violation Lt‘ ' vt
penalty cost for Constraint CVC. = Constraint viclation-penalty
Violation Type *t' costfor Constraint Violation-Type 4"
Q: = Constraint violation O.= Constraint violation guantity for
quantity for Constraint Constraint Violation Type 2
Violation Type “t”7
(Footnote 7: Refer to section 4.9 for the types of constraint violation-and-Appendix -1 for
of constraint violation and Appendix Il1-1 for additional-details-on-the-formulation-of
additional details on the formulation of constraint violation coefficients.)

constraint violation coefficients.)

NEW

4.4.2 The objective function may be
comprised of a solution for only one
dispatch interval, or a set of dispatch
intervals.

4.4.3 Market projections shall employ a
security-constrained dynamic dispatch,
wherein the economic gain from trade for
each execution of a market projection is
maximized for the entire set of dispatch
intervals in the covered study period of
that market projection.

For clarity.
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4.4.4 The real time dispatch shall employ a
security-constrained dynamic dispatch
and is solved per dispatch interval.

4.45 If there are no prices and
schedules determined during the real time
dispatch, then the results of the
corresponding hour ahead projection shall

be used for that dispatch interval.l”

(Footnote 17: WESM Rules Clause 3.4.1.2)

Subject to the following constraints:

XXX

4.5 Dispatch Constraints-Subjectto-the
rollowi ints:

KK

4.5.1The objective function in Section 4.4
of this Market Manual shall be subject to
the following constraints:

a. System Constraints

i. System power balance, including
power balance during islanding
operation

ii. Reserve region requirements,
including ancillary services cascading
iii. Reserve provider capacity cap

iv. AC power flow, including the network
loss model and line power flow limits

v. HVDC capacity limit

vi. Nodal energy balance constraint

b. Resource Constraints

i. Generator resource energy constraint
ii. Load resource energy constraint

Deletion of details since these
are provided in the detailed
formulation (Appendix A).
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iii. Reserve resource constraint
¢ Reserve capacity limit
e Combined reserve ramping limit
iv. Combined energy and reserve
v. Combined energy and reserve
ramping
vi. Constraints that pertain to the
operational modes of generators, loads
or similar facilities
c. Generic Constraints
i. Over-riding Constraints
e Security Limit
e Transmission Limit
ii. Outage schedule
iii. Contingency list
Tie breaking/ 4.10 4.10. Tie breaking/Handling of Equivalent 4.6 410 Tie breaking/Handling Breaking of For clarity.

Handling of
Equivalent Offers

Offers

In cases where two or more schedules are
optimal, the MDOM wiill pro-rate the dispatch
to the affected trading participants while
observing equipment limitations. The pro-
rating rules will be based on the size of the
MW block of the price curves containing the
non-unique schedules?2.

(Footnote 12: See Appendix IlI-2 for the
sample application of the tie-breaking rules.)

Appendix IlI-2 presents two examples of the
application of the pro-rating rules.

Equivalent Offers8

4.6.1 In cases where two or more schedules
are optimal, the MBOM market dispatch
optimization model will shall pro-rate the
dispateh schedule to the affected trading
patticipants Trading Participants while
observing equipment limitations—Fhe-pro-
rating-rules-will-be based on the generation
offer/demand bid size-efthe- MW block ofthe

price-curves-containing-the-non-unigue
schedules-quantity*.

(Footnote 42-18: See Appendix-+H-2-B for the
sample application of the tie-breaking rules.)

Appendix1i-2-presents-two-examples-of-the
a-pphe&t—le-FFOf—t-he—p-Fe—F&t—l—Hg—FH—leS—- i } O
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4.6.2 In case of a tie between a demand bid
and a generator offer, the generation offer
shall be maximized to meet the load
requirement.

NEW

4.7 Priority-Scheduling

4.7.1 When restricting dispatch targets
under WESM Rules Clause 3.6.1.7, the
market dispatch optimization model shall
consider the following hierarchy when a
combination of the groups are to be
restricted:*®

(Footnote 19: WESM Rules clause 3.6.1.8)

a. Market offers of scheduled generating
units

b. Non-scheduled generating units

c. Priority dispatch generating units

d. Must dispatch generating units.

For clarity and consistency with
the management of Pmin via
offers under DOE DC 2015-15-
0010.

Constraint
Violation
Coefficients

4.9

4.9. Constraint Violation Coefficients

The constraint violation coefficients (the
“CVCs”) listed in WESM Rules clauses 3.6.1.3
(c) and 3.6.2 correspond to soft constraints in
the MDOM and are associated with constraint
violation prices. The CVCs are incorporated in
the MDOM to ensure that, if constraints shall
be violated, the violation will occur in an
appropriate priority order that takes account of
the security and reliability of the power system
and the implementability of the resulting
dispatch schedule.

4.9 4.8 Constraint Violation Coefficients

4.8.1 The constraint violation coefficients {the

{e)}-and-3-6-2 shall correspond to soft
constraints in the MBOM market dispatch

optimization model and are associated with
constraint violation prices.22

(Footnote 20: WESM Rules clauses 3.6.1.3
and 3.6.2)

4.8.2 Some constraints in the market
dispatch optimization model shall be set
up with one or more non negative
violations variables and associated
constraint violation coefficients to ensure
that the market dispatch optimization

e To harmonize with clause 3.6

of the WESM Rules, as
amended.

¢ Note that the hierarchy of

CVCs are under the CVC
Manual.

Page 27 of 92




Title

Section

Provision

Proposed Amendment

Rationale

The following are the types of CVCs
incorporated in the MDOM:

Deficit Interruptible Load Reserve
Deficit Dispatchable Reserve

Deficit Regulating Reserve

Deficit Contingency Reserve

Nodal Value of Lost Load
Contingency
Under-generation/Over-generation
Base Case Constraint

Transmission Constraint Group (TCG)
constraint

s I s R s [ s [ s R s s ) e R e |

If any of these CVCs are encountered by the
MDOM, the associated CVC prices will be

model will always find a solution which
satisfies all constraints, if such a solution
exists. It shall also ensure that, if
constraints are The- CVYCs are-incorporated

- hat.if -
shall-be violated, the violation will occur in an
appropriate priority order that takes account of
the system security and reliability of the

power system and the implementability
feasibility of the resulting dispatch schedule.

4.8.3 The following are the types of C\Cs
constraint violation coefficients
incorporated in the MBOM market dispatch
optimization model:

a. ——Deficit interruptible-Load Reserve for

each reserve category;

“&&f

.B——Nodal Value of Lost Load;

B——N-x contingency thermal constraint;
. B——Under-generation;

. {Over-generation; and

. ——Base case thermal constraint.

o

o

D

—h

|

g. Self-scheduled generation constraint

4.8.4 The constraint violation coefficients
shall be set for:

a. market projections and dispatch
schedules, and

b. market pricing reruns when the market
projections and dispatch schedules have
resulted in a non-zero violation variable.
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reflected in the nodal prices to signal the risks | H-any-ofthese C\/Cs-are-encountered-by-the
to the power system of violating the MDOM;-the-associated CV/Cprices-will-be
constraint/s. reflected-inthe-nodal prices-to-signal the risks

 violating 1

If CVCs are indicated in the ex-ante nodal constraint/s.

prices or when the resulting prices are

believed to be in error, the Market Operator H-CVCs-are-indicated-in-the-ex-ante-nodal

may issue a pricing error notice in which case | prices-er-when-theresulting-prices-are

the ex-post prices calculated at the end of that | believed-to-be-in-error,-the-MarketOperator

the relevant trading interval shall be may-issue-a-pricing-errornotice-in-which-case

substituted to the ex-ante prices. This is the-ex-post-prices-calculated-atthe-end-of- that

pursuant to clause 3.10.5 of the WESM Rules. | therelevanttrading-interval-shall-be

1 substituted-to-the-ex-ante prices. This-is
pursuantto-clause-3-10-5-0fthe- WESM

(Footnote 11: See in Annex H, Constraint Rules**

Violation Coefficients )

tici ;
4.8.5 The constraint violation coefficients
shall be set for market pricing re-runs so
as to ensure that the dispatch of all
network elements, loads, and generating
units produced by the market optimization
algorithm are approximately the same as
the original market dispatch. It shall also
be set to ensure that the prices produced
by the market optimization algorithm will
be appropriate in all the circumstances for
settlement purposes, taking into
consideration the processes provided for
in Section 5 of this Market Manual.
The Output of the | 4.4 4.4.The Output of the MDOM 4-4-4.9 The-Output Outputs from of the For clarity.

MDOM

The optimization process will produce the
following outputs:

System Marginal Price;

MBOM Market Dispatch Optimization
Model

4.9.1 The optimization process will shall
produce the following outputs for the market
projections and real time dispatch:
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Generation output levels for each generating
resource; a. Cost of the solution or economic gain;
Scheduled load for each dispatchable load; b. Transmission line flows;
Reserve schedule for each generating c. Losses by each eguipment and in
resource; aggregate;
Transmission line flows; d. Dispatch schedules:
Transmission losses; e. Market prices:
Energy prices at each market trading node; i. System Marginal Price;
and ii. Nodal energy dispatch price;
Regional reserve prices. Generation-output-levels-foreach-generating
resource;
Reserve-schedule-foreach-generating
resource;
and
iii. Regionalreserve Reserve prices for
each reserve category and reserve
region; and
f. Non-zero violation variables.
Determination of | 4.5 4.5 Determination of the Dispatch Schedule 4.5 Determination-of- the Dispatch-Schedule Deletion of explanatory
the Dispatch provisions.
Schedule XXX XK
Determination of | 4.6 4.6. Determination of Nodal Prices 4.6. 4.10 Determination-of Nodal-Prices Deletion of explanatory
Nodal Prices Locational Marginal Pricing provisions.

The price at a particular node in the system
(i.e. nodal price), signals the economic value
of the electricity given the supply and demand
interaction at that node. It represents the
benefit of supplying electricity or the cost of
consuming electricity at that location under
the specific system conditions that were
considered in the dispatch scheduling
process.

4.10.1 Fhe-price-ata-particularnode-inthe
S*T te “F('Ie “el elal_p_n ee)_ S gnlals te el eg”gl' HE

Locational marginal pricing shall reflect
the benefit of supplying electricity or the cost
of consuming electricity at that location under
the specific system conditions that were
considered in the dispatch scheduling
process.
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Nodal prices will differ across nodes in the Nodalprices-will- differ-across-nodes-inthe
network due to the presence of physical network-due-to-the presence-of physical
losses or network constraints (i.e., losses-or-network-constraints-{i.e;
congestion). congestion).
In an unconstrained system, the market price | in-an-unconstrained-systemthe-marketprice
is set by one marginal plant (i.e., the system is-set-by-one-marginalplant(i.ethe-system
marginal price). This price is adjusted for each | marginalprice)This-price-is-adjusted-foreach
node to consider transmission losses, and the | rede-to-considertransmissionlosses—and-the
resulting value is the locational marginal price | resulting-valde-is-the-locational-marginalprice
(the “LMP”). - ).
Where the system is constrained, the relevant | Where-the-system-is-constrained;-therelevant
flows of electricity are affected as the line Hows-olelectricity-are-atfected-as-the-ine
limitations arising from the constraint may hmitations-arisingfrom-the-constraint-may
impede the supply of cheaper electricity from | impede-the-supply-of cheaper-electricity-from
one area to another. In such cases, there may | ehe-areato-another—tn-such-cases-there-may
be more than one marginal plant setting the be-morethan-onemarginal plant setting-the
marginal price for the different nodes on either | marginalpriceforthe-different-nodes-on-either
side of the constraint. side-of theconstraint:
Price Adjustment | 4.7 4.7.Price Adjustment to Reflect Transmission Deletion of explanatory
to Reflect Losses and Congestion 4-7-Price-Adjustment-to-Reflect Fransmission | provisions.
Transmission Losses-and-Congestion
Losses and The nodal prices are to be adjusted to reflect
Congestion changes in power flows and losses as well as | Fhe-nodalprices-are-to-be-adjusted-to-reflect

any congestion in the system, and signal to
the market the relevant cost to produce and
purchase electricity at the relevant market
trading nodes. Specifically, the various nodal
prices are to be adjusted by considering
transmission loss factors and cost of
congestion in each location in the system,
thus, resulting in the locational marginal
prices.

Locational marginal prices are the economic
value of energy at each node considering the
marginal price of generation, transmission

Locational marginal prices are-the-economic

shall consider the marginal price of
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losses and congestion, as given by the generation, transmission losses and
following formula: congestion, as given-by-the following-formula
and is represented as follows:
. _ Marginal Marginal Marginal LMP; = System Marginal Price + Marginal Cost of Losses +
IMPI= " Generator Transmission Congestion Marginal Cost of Congestion
Price Loss Price Price

In mathematical form:

In-mathematical-form The locational marginal pricing formula is as follows:

LMPi = A+ || ——-1|*A |+ u,a, LMP; = A + 1 *}\+z *a,
T H;ay j TLF, Ho ™ %o
i
Where: Where: e For consist use of
subscripts.
LMP; = Locational Marginal Price at location | LMP; = refers to the locational marginal price | ¢  Deletion of redundant and
‘P at location % explanatory provisions
A= The system marginal price based on A = refers to the system marginal price

marginal plant offer

TLF; =

TR

Transmission Loss Factor at location

uj=  Price corresponding to ji transmission
constraint®

a; = Sensitivity factor relating the contribution
of generation at location “i” to the energy flow
related to constraint “j"10

(Footnote 9: u; is the price associated with the
change of the schedules of the generators
within the optimization process to prevent
overloading a constrained transmission line or
lines.

based-on-marginal-plantoffer

TLF; = refers to the transmission loss factor

at location 5%

U= refers to the price corresponding to j*
o™ transmission constraint®

a0 = refers to the sensitivity factor relating

the contribution of generation at location “* j to
the energy flow related to constraint £2o*

: . . ated witht
change—of theschedules—of the generators

loadi ned iscion i
lines-
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Footnote 10: The sensitivity factoraij

represents the amount of power (MW) flow
change in a constrained line or lines due to the
change of the schedules of the generators to
prevent overloading the constrained line or
lines.)

The three terms defined in the mathematical
equation are -

0 The first term is the system marginal price
which is the price set by the marginal generator
scheduled in any trading interval or period.

0 The second term is the change in the system
marginal price due to losses and location.

0 The third term is the change in the system
marginal price due to transmission constraints.

For an unconstrained optimization, the u; has a
zero value, thus:

LMPi = A+ -1 —1]+4
TLF

Simplifying further:

LMPi = | -2
TLF,

4.8. Transmission Loss Factors

(1 N
TVIPi :/L+U——1J*/LJ
o |
AR _( A 1
| TLF, |

Deletion of redundant and
explanatory provisions

Deleted sentence is now
provided under Definitions.
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Transmission loss factors (the “TLF”) are 4.10.2 jssi “HEE

scaling factors applied on the nodal prices to are-scalingfactors-applied-on-the-nodal prices

account for the network loss associated with to-accountfor-the-networkloss-associated

the delivery or with the consumption of energy | with-the-delivery orwith-the-consumption-of

at different locations in the system. energy-at-differentlocations-in-the-system-

Transmission loss factors are dynamically Transmission loss factors are-shall be
computed within the MDOM to fully account dynamically computed within the MBOM

for the dynamic change in the losses due to a | market dispatch optimization model to fully
change in load at the various nodes. account for the dynamic change in the losses
due to a change in load at the various nodes.

The transmission loss factor at location “i” is

defined as follows: The transmission loss factor at location 2 j is
defined-as follows:
-
o 2 lpss

TLF,=|1

-
cP. -
i TLFJ P

] - ==Loss
oP;

Where: Where: For consist use of subscripts.

TLF; = Transmission loss factor applied at | TLF; =—TFransmission refers to the

location “i” transmission loss factor applied at

P, location < j

OPLoss _ :
%P: _ The incremental change in loss due oP; he refers to the incremental
change in loss due to the incremental

to the incremental change of power at change of power at location 4 j
location “i”.
NEW 4.10.3 Congestion cost shall reflect the For clarity.

restriction imposed on energy dispatches
due to the thermal limitations of affected
transmission equipment. When a market
trading node is affected by one or more
congestions in the system, specific
congestion costs shall be measured for
such market trading node based on its
sensitivity relative to the constrained
equipment multiplied by the price
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corresponding to the transmission
constraint. The sensitivity shall be
measured based on power flow, wherein a
market trading node’s
injection/withdrawal is evaluated if it
affects the loading of the constrained

equipment.

The congestion cost formula is as
follows:

Congestion Cost= ¥ [, * aj,|

Where:
Ug refers to the price corresponding
to o transmission constraint
aij refers to the sensitivity factor
relating the contribution of
generation at location j to the
energy flow related to constraint o
Relevant Market 5. Relevant Market Timetable 5-RelevantMarket Timetable Deletion of redundant and
Timetable explanatory provisions
XXX XXX
Market Network 6. Market Network Model 6-Market-Network-Model Deletion of redundant and
Model explanatory provisions
XXX X
Market Trading 7. Market Trading Nodes MarketTrading-Nodes Deletion of redundant and
Nodes explanatory provisions
XXX XHX

Reserve
Categories

9. Reserve Categories

Four reserve categories have been defined
for co-optimization in the MDOM, consistent
with WESM Rules clause 3.6.1.1. The
reserve categories are as follows -

0 Regulation Reserve (REG) - the
ability to respond to small fluctuations in
system frequency including but not limited to

9 4.11 Reserve Categories Reserves

4.11.1 Reserve and energy dispatch
schedules shall be determined in a co-
optimized manner in the market dispatch
optimization model.?

(Footnote 21: WESM Rules clause 3.6)

Harmonize with WESM Rules
clause 3.6, as amended.
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those caused by load or generation changes.
This is also termed as “Load Following and
Frequency Regulation.”

0 Contingency Reserve (CON) - the
ability to respond to a significant decrease in
system frequency including but not limited to
a decrease in system frequency in an
interconnected AC network as a result of a
credible contingency affecting one (or more)
generation companies within that network, or
transmission flows into that network. This is
also termed as “Spinning Reserve.”

a Dispatchable Reserve (DIS) - the
ability to respond to a re-dispatch performed
by the System Operator during a trading
interval, on either a regular or an ad hoc
basis. This is also termed as “Back-up
Reserve.”

a Interruptible Load (ILD) - the ability of
a Customer to disconnect loads from the Grid
within a very short notice in response to a
frequency deviation or a request of the
System Operator.

Prior to the commencement of the spot
market for ancillary services, procurement of
reserves can be facilitated by the System
Operator outside the market through
competitive bidding or negotiated contracts.
The procedures and related cost recovery
mechanisms for reserve trading in WESM will
be submitted to the Commission for approval
in a separate and independent filing.

4.11.2 The Market Operator, in
consultation with the System Operator,
shall determine an appropriate set of
reserve categories to be traded in the spot
market in conformance to the relevant
provisions of the Grid Code.??

(Footnote 22: WESM Rules clause 3.3.4.2)

4.11.3 The Fourreserve categories shall
correspond to mutually distinct responses

to an increase or decrease in system
frequency with different response
timeframes. These shall be technology
neutral to allow responses from any
facility certified to be capable of providing
the requisite response, and shall define
responses for frequency reqgulation and
contingency reserves. -have been-defined

f rization in il M. i
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interval-on-either-a-regular-eran-ad-hoc

4.11.4 The Market Operator, in
consultation with the System Operator,
shall determine an appropriate set of
reserve regions that will be used for the
purpose of setting reserve requirements,
and determining reserve prices and
reserve cost recovery charges.?

(Footnote 23: WESM Rules clause 3.3.7.1)

4.11.5 The reserve regions shall initially
consist of the Luzon, Visayas, and
Mindanao grids.

4.11.6 The reserve price for each reserve
region and reserve category shall be
determined as the shadow price on the
relevant reserve requirement constraint in
the dispatch optimization for that dispatch
interval.?*
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(Footnote 24: WESM Rules clauses 3.6.1.4
and 3.10.7)

NEW

4.12  Application of WESM Prices

4.12.1 In general, the nodal prices
resulting from the real time dispatch
market run as determined in Section 4.4.4,

and, as applicable, Section 4.4.5, shall be
used in the calculation of settlement
prices except if there are non-zero
constraint violation variable values or
pricing error notices:

a) If there are one or more non-zero
constraint violation variable values, then
automatic pricing re-run prices in
accordance with Section 5.2 shall apply;
and

b) If there are pricing errors, prices
from market pricing re-runs under Section
5.3 shall apply.

4.12.2 If conditions for extreme price

separation due to network congestion
exist, prices as determined in Section
4.12.1 shall be replaced in accordance
with Section 6.

4.12.3 If conditions for price mitigation
exist, prices as determined in Sections
4.12.1 and 4.12.2 shall be replaced in
accordance with the methodology as
approved by the ERC.

4.12.4 Notwithstanding Sections 4.12.1,
4.12.2 and 4.12.3, if the dispatch interval is
under market intervention or market

For clarity on the application of
WESM prices.
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suspension, administered prices as
determined under Section 7 shall apply.

Pricing Zones

Reserve Pricing

Zones

8. Pricing Zones
8.1. Reserve Pricing Zones

The Market Operator shall group the market
trading nodes into reserve pricing zones.
Initially, the reserve pricing zones shall
consist of three (3) separate zones, namely,
Luzon grid, Visayas grid, and Mindanao grid.
Whenever appropriate, this definition of
reserve pricing zones may be modified or
amended subject to further validation.

8.2.Customer Pricing Zones

Originally, WESM Rules clause 3.2.3
provided that customer market trading nodes
may be grouped into customer pricing zones
and all customers within a customer pricing
zone shall pay the same price for electricity
consumed within the zone at the same time
interval.

The WESM Rules were, however, amended
such that nodal pricing shall be adopted for
customers and customer zonal pricing shall
become optional and not mandatory.

8-Pricing-Zones

Already covered under proposed
section 8.2.1 (c).

NEW

SECTION 5 MARKET PRICING RE-RUNS

5. Scope

5.1.1 This section provides the
automatic pricing re-run, which shall be
performed automatically by the market
system software of the Market Operator
should the market dispatch optimization

Consistent with the proposed
WESM Rules clause 3.6.7. Note
that violation and delta values
are provided under the CVC
Manual.
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model result in one or more non-zero

constraint violation variable values.?®

(Footnote 25: WESM Rules clauses 3.6.7)

5.1.2 This section also provides the

market pricing re-run, which shall be

performed by the Market Operator upon

issuance of a pricing error notice,

notwithstanding the application of an

automatic pricing re-run. 26

(Footnote 26: WESM Rules clause 3.10.5)

5.2 Automatic Pricing Re-run

5.2.1 Automatic pricing reruns for

market projections and real time dispatch

shall ensure that the energy and reserve

prices reflect the following:

a. marginal costs of supplying energy

at each node;
b. marginal costs of supplying

reserve;
C. shortage pricing when there is a
shortage of supply at a node or regional
level, as determined in accordance with
Section 5.4; and

d. excess pricing when there is an
excess of supply at a node or regional
level, as determined in accordance with
Section 5.4.

5.2.2 The automatic pricing re-run of the
market dispatch optimization model shall
determine the prices for energy and
reserves with relaxed constraints and
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approximately the same dispatch
schedules.

5.2.3 During the automatic pricing re-
run, the soft constraint that was violated
shall be relaxed corresponding to the
resulting non-zero violation variable,
including a very small value (delta) to
allow the market dispatch optimization
model to find a feasible price.

5.2.4 In case of over-generation and
under-generation, the soft constraint shall
be relaxed by a value (delta) to allow the
market dispatch optimization model to
find a feasible price. When the results of
the market dispatch optimization model
reflect a violation greater than delta, then
the automatic pricing re-run shall reflect
the shortage price for under-generation
and excess pricing for over-generation.

5.2.5 The delta shall be set as little as
possible for each CVC so that the
automatic pricing re-run is reflective of the

most accurate price considering the
original dispatch schedules.

5.2.6 The following table shows each type
of constraints with their corresponding
constraint relaxation formulas during
pricing re-runs:
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Constrai
nt
Soft Relaxati Re-run
Constraint . Price?’
during
Pricing
Re-Run
Thermal
Base X + delta EDIP AN
RP
Case
Transmissi « + delta EDP AND
on Group RP
Self-
scheduled
Generatio X + delta =P AP
n RP
Constraint
Excess
Price if
Over-
System generation
Energy delta Shortage
Balance orag
Price if
Under-
generation
Nodal
Value of
Lost Load x + delta EDP AND
or Nodal RP
Energy
Balance
Thermal
Contingen X + delta EDP AND
RP
cy
Reserve
Requirem X + delta EDP AND
ent N
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(Footnote 27: EDP refers to nodal energy
dispatch price; and RP refers to reserve
price)

5.2.7 The market projections and real
time dispatch runs shall be reflective of
prices determined from automatic pricing
re-runs.

5.3 Market Pricing Re-Run to address
Pricing Errors

5.3.1 Inthe event where no real time
dispatch prices can be determined or
communicated as specified by the
timetable or the calculated prices are
believed to be in error due to erroneous,
inconsistent, or inappropriate input data,
notwithstanding the application of
automatic pricing re-run, the Market
Operator shall issue a pricing error notice

and perform a market pricing re-run.?®

(Footnote 28: WESM Rules clause 3.10.5)

5.3.2 The Market Operator shall perform
the market pricing re-run using the same
set of input data used in the original real
time dispatch market run and the
appropriate solution while taking into
consideration the applicable solutions for
the various causes of erroneous,
inconsistent and inappropriate input data.

5.4 Shortage and Excess Prices

5.4.1 In the event of under-generation,
the shortage price shall be determined as
the offer price cap.

To further detail WESM
Rules clause 3.10.5
Proposed methodology in
setting scarcity and excess
pricing is based on the
historical impact of
congestion on market
prices.
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5.4.2 In the event of over-generation, the

excess price shall be determined as the
offer price floor.

NEW

SECTION 6  PRICE SUBSTITUTION
METHODOLOGY DUE TO CONGESTION

6.1 Scope

6.1.1 This section provides the price
substitution methodology, which shall be
implemented by the Market Operator to
address the undesirable market pricing
situations that arise from the effects of
network congestion in the power system,
in particular, the occurrence of extreme
nodal price separation.?®

(Footnote 29: WESM Rules clause 3.12.7)

6.2 Criteria for Determining Extreme
Nodal Price Separation Arising Due To
Network Congestion

6.2.1 If a dispatch interval is reflective of
extreme nodal price separation due to
network congestion, then prices shall be
substituted for the affected generators
and customers.

6.2.2 The following constraints shall not
be considered as network congestion:

a. Constraint indicated in the market
run is caused by erroneous input data.
b. Localized constraint, such as but

not limited to, constraint on a radially-
connected line or load-end transformer,

Consolidate the provisions of
the PSM Manual in the PDM,
which will abolish the PSM
Manual.

Reflect current proposed
changes to WESM Rules
clause 3.12.7.
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which is the source of the load connected
to it or of the step-up transformer in a
generating plant.

6.2.3 A dispatch interval shall be identified
to be reflective of extreme nodal price
separation through the use of a trigger
factor, which is formulated as follows:

Yiel [EDSj,i *

24

Price Trigger Factor, =

Where:

J refers to the set of all resources

EDS; i refers to the energy dispatch
schedule of resource j at dispatch
interval i

EDP; i refers to the nodal energy
dispatch price of resource j at
dispatch interval i

NWAP; refers to the weighted average
price of all resources and

computed as:

NEW Y..;( EDP; ; * EDS; :
el ,1 ,1
NWAP, = = (EDP; i)
Yies(EDS; ;)
NEW 6.2.4 The price substitution e Ensure price certainty, near

methodology set forth in this section shall
apply to a dispatch interval when the
trigger factor reaches the threshold of
1.40.

6.3 Price Substitution Methodology for
Generator Energy Prices

real-time
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6.3.1 An unconstrained solution shall be
used for determining the generator energy

prices.

6.3.2 Constrained-on generators shall be
paid at their offer price, while all the other
generating units shall be paid at the
unconstrained solution’s marginal price.

6.4 Price Substitution Methodology for
Customer Energy Prices

6.4.1 All loads shall have the same price
and shall be calculated as follows:

Y ek (SEDPk, ¥ EDS,_ i)

SEDP,, .=
o1 Yves(EDSy, 1)

NEW

Where:

SEDPy, i refers to the substitute nodal
energy dispatch price for of
customer b in the affected pricing
region atat dispatch interval i

SEDPy ;_refers to the substitute nodal
energy dispatch price of
generator k at dispatch interval i

EDSy i refers to the energy dispatch
schedule of generator k in the
constrained solution at dispatch
interval i

EDSy. i refers to the energy dispatch
schedule of customer b at
dispatch interval i

Ensure price certainty, near real-
time and mitigate impact of
congestion to the congestion
affected region/s.
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6.4.2 In cases where the HVYDC is on
outage or there is no interconnection
between the Luzon, Visayas, and
Mindanao regions, Section 6.4.1 will apply
only to the region/s with congestion.

6.5 Price Substitution Methodology for

Reserve Prices

6.5.1 Aside from normalizing the energy
prices due to the congestion, the price
substitution methodology shall also
consider the impact of the extreme nodal
price separation on the resulting reserve

prices.

6.5.2 In cases where price substitution
methodology is applied, the reserve price
for a certain reserve category in a reserve
region shall be calculated as the sum of
the constrained solution’s marginal
reserve offer price and the opportunity
cost calculated based on the
unconstrained solution. It shall be
calculated as follows:

SRP; ;. i = MROPcoNs.r a i +

OppCostyep.r, a. i
Where:
SRPj . a.i refers to the substitute

reserve price of reserve
category r in reserve
region a for dispatch
interval i

MROPcons.r. a.i __refers to the marginal
reserve offer price in
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reserve category rin
reserve region a for
dispatch interval i during
the constrained solution
OppCostyncp-r, a. i refers to the opportunity
cost based on the
unconstrained solution
in reserve category r in
reserve region a for
dispatch interval i

Administered
Price Cap

14

14. Administered Price Cap

The WESM Rules authorizes the Market
Operator to impose an administered price cap
during market suspension or intervention. The
administered price cap is to be used as basis
for settlements.

The term administered price cap implies that a
price ceiling will be imposed. More
appropriately, however, what should be
imposed is the price itself that will be used for
settlement purposes, rather than merely a
ceiling.

The methodology for determining the
administered prices are being developed and
will be presented for approval by the
Commission in a separate, independent filing.

14. SECTION 7 Administered Price—Cap
PRICES

7.1 Scope

7.1.1 This section provides the
administered price determination
methodology, which shall be implemented
by the Market Operator to impose
administered prices on dispatch intervals

Consolidate the provisions of
the APDM Manual in the
PDM, which will abolish the
APDM Manual.
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under market suspension or market
intervention. °

(Footnote 30: WESM Rules clause 6.2.3)

7.1.2 The administered price shall be
established by the Market Operator in
accordance with the following quiding

principles:

a. The administered price shall be fair
and reasonable to both the suppliers
and consumers of electricity.

b. Administered prices shall be
determined and shall replace market
prices for energy, i.e. energy
administered prices shall replace the
nodal energy dispatch prices, and
reserves, i.e. reserve administered

prices shall replace the reserve prices.

c. The process for determining the
administered price shall be

transparent to the Trading Participants

and administratively simple to
implement.

d. The process for determining the
administered price shall be based on
the market information available prior

to market intervention or market

suspension.
e. The administered price shall be

applied in the region where the market

suspension or market intervention is
declared. For this purpose, the
regions are Luzon, Visayas and
Mindanao.

f._ Where market suspension or market
intervention is declared in an island
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grid (“grid islanding”), the
administered prices shall be applied
only to the resources in the island grid
where the market suspension or
market intervention was declared.

d. The administered price will apply only
to transactions above the declared
bilateral contract quantities.

Administered 14 NEW 7.2 Generator Energy Administered | Timely provision of administered
Price Cap Price prices using available and
historical market information.

7.2.1 For each generator resource, the
energy administered price shall be
computed as the dispatch schedule-
weighted average of the nodal energy
dispatch prices of the four most recent
similar_trading day and similar dispatch
intervals that have not been administered.

7.2.2 For each generator resource k, the
energy administered price is computed as

follows:
Admini =
d_m|n|stered 14 NEW EAPk,D,i_
Price Cap D-4 N
d:D-n(NEDPk,d,i EDSk,d,i)
D-4
gp-n EDSk 4
Administered 14 NEW Where:
Price Cap

EAPyp.i refers to the energy administered
price for generator resource k at
dispatch interval i within trading
day D

EDPy 4, refers to the nodal energy dispatch
price for generator resource k for
dispatch interval i within trading
day d
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EDSk 4, _refers to the energy dispatch
schedule for generator resource k
at dispatch interval i within trading

dayd
D refers to the current trading day

d=D-n _refers to the nth most recent non-

administered similar trading day of
D

Administered
Price Cap

14

NEW

7.2.3 Similar trading days refer to each
day of the week (i.e., Sunday, Monday,
Tuesday, Wednesday, Thursday, Friday,
Saturday) while similar dispatch intervals
refer to the same five (5) minute period
within the same settlement interval.

7.2.4 In case the energy dispatch
schedule for a generator resource at a
similar trading day and similar dispatch
interval is negative, the energy dispatch
schedule for that similar trading day and
similar dispatch interval shall be set to
zero during the calculation of the energy
administered price for that generator
resource.

7.2.5 If no energy administered price can
be determined for a generator resource
because the generator resource had no
energy dispatch schedule for the previous
four (4) similar trading days and similar
dispatch intervals, the energy
administered price for that generator
resource shall be determined as follows:

a. The nodal energy dispatch price of
the immediately preceding similar trading
day, similar dispatch interval, non-
administered price, with positive energy

For clarity
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dispatch schedule within one (1) year
prior to the trading day and dispatch
interval being considered shall be set as
the energy administered price of that
generator resource; and

b. In case a generator resource does
not have a positive energy dispatch
schedule during similar trading days and
similar dispatch intervals that were not
administered for the past year, the energy
administered price for that generator
resource shall be computed by obtaining
the simple average of the nodal energy
dispatch prices of four (4) immediately
preceding similar trading day, similar
dispatch intervals that have not been
administered. This is set out in the
following formula:

b-n EDP g
4

EAPk p.i refers to the energy administered

EAPk, D, i~

price for generator resource k for
dispatch interval i within trading

day D
EDPy q4.i refers to the nodal energy

dispatch price for generator
resource k for dispatch interval i
within trading day d

D refers to the trading day with

dispatch interval under market
intervention or market

suspension
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d=D- n__refers to the n" most recent non- To determine administered
administered similar trading day prices for new generator
and similar dispatch interval resources, which scenario
was brought up in the
c. In case a generator resource does not hearing on the refinements
have nodal energy dispatch prices from to the APDM manual. The
four (4) immediately preceding similar ERC required PEMC to
trading day, similar dispatch intervals that formulate a methodology.
have not been administered, the energy
administered price for that generator
resource shall be calculated as follows:
NEW Ywek k'#k(EAPy p; * E
EAPk D i=
o Ykek; k' =k EDSyr 1
Administered 14 NEW Where:

Price Cap

EAPy p.i refers to the energy administered
price for generator resource k for
dispatch interval i within trading
day D

EAPy, p,i refers to the energy administered
price for generator resource k’ for
dispatch interval i within trading
day D

EDSkp,i_refers to the energy dispatch
schedule for generator resource
k’ at dispatch interval i within
trading day d

D refers to the trading day with
dispatch interval under market
intervention or market
suspension

Ki refers to the set of generator
resources with positive energy
dispatch quantities at dispatch
interval i
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7.3 Customer Energy Administered
Price

7.3.1 The energy administered price for all
customer resources shall be calculated as

follows:

_ :ZkeKi(EAPk,i *EDSy;)
b Yve EDSy

Where:

EAPy. i refers to the energy administered
price for customer resource b for
dispatch interval i

EAPy i refers to the energy administered
price for generator resource k at
dispatch interval i

EDSy i refers to the energy dispatch
schedule for generator resource k
at dispatch interval i

EDSy. i refers to the energy dispatch
schedule for customer resource b
at dispatch interval i

Ki refers to the set of generator
resources with positive energy
dispatch quantities at dispatch
interval i

B refers to the set of all customer
resources

7.3.2 _In case only one region is under
market suspension or market intervention
and the said region is importing power
from the other region, the energy
administered price for all customer
resources within the region under market
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suspension or market intervention shall be
calculated as follows:
Administered 14 NEW %
Price Cap EAP, = Ziex(FAP i * EDSy. o) +(EDS
' ZbeBi EDS;
Administered 14 NEW Where:

Price Cap

EAPy. i refers to the energy

administered price for customer
resource b for dispatch interval i
EAPy i  refers to the energy

administered price for generator
resource k for dispatch interval i
EDSy.i refers to the energy dispatch

schedule for generator resource
k for dispatch interval i
EDSuvoc,i _refers to the energy dispatch

schedule of the HVDC
interconnection for dispatch
interval i

GWAPNAR. refers to the generator

weighted average price in the
non-administered region using
energy dispatch schedule for
dispatch interval i

EDSy.i refers to the energy dispatch

schedule for customer resource
b at dispatch interval i
Ki refers to the set of generator

resources in the region under
market suspension or market
intervention with positive energy
dispatch schedule for dispatch
interval i

Bi refers to the set of all customer

resources in the region under
market suspension or market

intervention at dispatch interval i
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7.3.3 In case only one region is under
market suspension or market intervention
and the said region is exporting power to
the other region, the energy administered
price for all customer resources within the
region under market suspension or
market intervention shall be calculated as
follows:

NEW

_ZkeKi(EAPkyi * EDSky i) - (EDS

EAP, =
o ZbEBi EDSb

NEW

Where:

EAPy refers to the energy
administered price for customer
resource b for dispatch interval i

EAP;i refers to the energy
administered price for generator
resource k for dispatch interval i

EDSy; refers to the energy dispatch
schedule for generator resource
k at dispatch interval i

EDSuvoc,i refers to the energy dispatch
schedule of the HVYDC
interconnection at dispatch
interval i

GWAEAP; refers to the generator
weighted average energy
administered price using energy
dispatch schedule for dispatch
interval i

EDSy; refers to the energy dispatch
schedule (in MW) for customer
resource b for dispatch interval i

Ki refers to the set of generator

resources in the region under

market suspension or market
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intervention with positive energy
dispatch schedule for dispatch
interval i

Bi refers to the set of all customer
resources in the region under
market suspension or market
intervention for dispatch interval
i

7.3.4 In case only one region is under
market suspension or market intervention
and the said region is exporting power to
the other region and the nodal energy
dispatch prices in the region that is not
under market suspension or market
intervention were determined in
accordance with WESM Rules Clause 3.6,
the nodal energy dispatch prices for the
customer resources within the region that
is not under market suspension or market
intervention shall be adjusted by adding
the following:

Administered
Price Cap

14

NEW

EDSyypc, i*(GWA4

NARAPAb_N AR, i Zb BNAR
€B- i

Administered
Price Cap

14

NEW

Where:

NARAPAb.narrefers to the non-
administered region
administered price
adjustment for a customer
resource within the non-
administered region for
dispatch interval i

EDShvoci refers to the energy dispatch
schedule of the HVYDC
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interconnection for dispatch
interval i

GWAPNar;  refers to the generator
weighted average price at
the non-administered region
using energy dispatch
schedule for dispatch
interval i

WAGEAP; refers to the generator
weighted average energy
administered price using
energy dispatch schedule for
dispatch interval i

EDSp-nARii refers to the energy dispatch
schedule of a customer
resource within the non-
administered region for
dispatch interval i

B-NAR; refers to the set of all
customer resources within
the non-administered region
for dispatch interval i

b-NAR refers to a customer
resource within the non-
administered region

Administered
Price Cap

14

NEW

7.4 Generator Reserve Administered
Price

7.4.1 For each generator resource, the
reserve administered price for each
reserve category shall be computed as the

dispatch schedule-weighted average of
the reserve prices for each reserve
category of the four (4) most recent
similar trading day and similar dispatch
intervals that have not been administered,
as follows:

To provide for the determination

of administered prices for

reserves.
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NEW

 Yha(RDPy, 4; * RDSy

A D-4
d:D-n RDSk;rsd»i

Administered
Price Cap

14

NEW

RAPkp.i

refers to the reserve

RDPy.d.i

administered price for generator
resource Kk for reserve category r
at dispatch interval i within

trading day D
refers to the reserve dispatch

RDSk.rd.i

price for generator resource k
for reserve category r at
dispatch interval i within trading

day d
refers to the reserve dispatch

schedule for generator resource
k for reserve category r at
dispatch interval i within trading

day d
refers to the trading day with

dispatch interval under market
intervention or market

suspension
refers to the nth most recent

non-administered similar trading
day and similar dispatch interval

7.4.2 For each generator resource, the

reserve dispatch schedule shall be set to

the reserve schedules determined by the

System Operator for the dispatch interval

under market suspension or market

intervention.

7.4.3 Similar trading days refer to each

day of the week (i.e., Sunday, Monday,

Tuesday, Wednesday, Thursday, Friday,
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Saturday) while similar dispatch intervals
refer to the same five (5) minute period
within the same settlement interval.

7.4.4 If no reserve administered price
can be determined for a generator
resource because the generator resource
had no reserve dispatch schedule for the
previous four (4) similar trading days and
similar dispatch intervals, the reserve
administered price for that generator
resource shall be determined as follows:

a. The reserve price of the
immediately preceding similar trading day,
similar dispatch interval, non-administered

price, with reserve dispatch schedule
within one (1) year prior to the trading day
and dispatch interval being considered
shall be set as the reserve administered
price of that generator resource; and

b. In case a generator resource does
not have a reserve dispatch schedule for a
reserve category during similar trading
days and similar dispatch intervals that
were not administered for the past year,
the reserve administered price for that
generator resource for that reserve
category shall be computed by obtaining
the simple average of the reserve prices
for that reserve category for the reserve
region which includes the generator
resource of four (4) immediately preceding
similar trading day, similar dispatch
intervals that have not been administered.
This is as set out in the following formula:
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D-4
—p-n RDPy © 4 |
RAPy, ; p, 1= =2

Where:

refers to the reserve
administered price for reserve
category r for the reserve region
which includes generator
resource k for dispatch interval i
within trading day D
refers to the reserve price for
generator resource k for reserve
category r for dispatch interval i
within trading day d
D refers to the trading day with
dispatch interval under market
intervention or market
suspension
D-n refers to the nth most recent
non-administered similar trading

RAPk.p.i

RDPy.rd.i

day and similar dispatch interval

7.4.5 No reserve administered prices are

calculated for customers within the region
under market suspension or market
intervention.

Billings and
Settlements

13

13. Billings and Settlements

The Market Operator shall determine the
settlement amount for each trading participant
based on the settlement formula described in
WESM Rules clause 3.13.14.

The settlement process involves the
determination of ex-ante energy trading
amount and ex-post energy trading amount,

13. SECTION 8 Billings-and Settlements
BILLING AND SETTLEMENT

8.1 Scope
8.1.1 Fhe-MarketOperatorshall-This section

provides the formula used to determine the
trading and settlement amounts for each

trading-participant based-on-the settlement
, o d ed i

For clarity.
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adjusted for bilateral contract quantities in
accordance with WESM Rules clause 3.13.7.
The methods of calculations are described
below. Particular details on the timeline and
implementation of the settlement provisions of
the WESM Rules are detailed in the Billings
and Settlement Manual.

341324-for energy and reserves for each
Trading Participant.3!

(Footnote 31: WESM Rules clause 3.13)

8.1.2 This section also provides the
formula to determine the costs of reserves
to be recovered through the settlement
amounts calculated.®?

(Footnote 32: WESM Rules clause 3.3.5.2)

8.1.3 This section also provides the
provision of additional compensation for
Trading Participants affected by market
suspension or market intervention or are
designated as must-run units.

NEW

8.2 Settlement Prices

8.2.1 Energy Settlement Price33

(Footnote 33: WESM Rules clause 3.10.6)

Energy settlement prices shall be
determined for every settlement interval3*
and are calculated as follows:

(Footnote 34: WESM Rules clause 3.4.2)

Reflect current proposed

changes to WESM Rules clause

3.10.6.
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a. For a generator, it is the generator

dispatch schedule-weighted average of the

nodal energy dispatch prices for the set of

dispatch intervals corresponding to that

settlement interval determined for that
generator market trading node, as
provided in the following formula:

ZiEn(EDPk,h,i * EDSk,h,i)

ESP, .=
SPn YieN EDSyh,i

However, if:

2ieNEDSipi=0

n refers to the number of dispatch
intervals at settlement interval h

ESPyn_refers to the energy settlement
price of generator resource k
(generator or load) at settlement
interval h

EDPy ;i refers to the nodal energy dispatch

price for generator resource k at
dispatch interval i of settlement
interval h
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EDSkn, refers to the energy dispatch
schedule for generator resource k
at dispatch interval i of settlement
interval h

b. For customers, it is the customer
dispatch schedule-weighted average of the

nodal energy dispatch prices for the set of
dispatch intervals corresponding to that
settlement interval determined for that
customer market trading node, as
provided in the following formula:

ZiEn(EDPb,h,i ¥ EDSb,h,i)

ESPb h=
’ YieN EDSb,h,i
However, if:
2 EDSb,h,i = 0
ieN
Then:
YieN EDPpp;
ESPb’h=
Where:
n refers to the number of dispatch

intervals at settlement interval h

ESPyn_ refers to the energy settlement
price of customer resource b
(generator or load) at settlement
interval h
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EDPy i refers to the nodal energy

dispatch price for customer
resource b at dispatch interval i
of settlement interval h

EDSp i refers to the energy dispatch
schedule for customer resource b
at dispatch interval i of settlement
interval h.

NEW

C. For customers that have been
approved by the ERC to use zonal pricing,
the zonal energy settlement price is the
customer dispatch schedule-weighted
average of the ex-ante zonal energy prices
for the set of dispatch intervals within that
settlement interval determined for that
customer market trading node, as
provided in the following formula:

i. Zonal Energy Price

Ybes,(EDPyhi * EDSph)

ZEP, =
il Ybes, EDSp )
However, if:
2 EDSb’hJ = O
beB,
Then:
» EDPy 1,
ZEthi= beB, b,h,i
N, n,
Where:

For completeness, provide for
proposed zonal pricing in
accordance with clause 3.10.3.
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n; refers to the number of customer
resources within customer
pricing zone z

ZEPuhi refers to the zonal energy price
for customer resource b at
dispatch interval i of settlement
interval h

EDPyhi refers to the nodal energy
dispatch price for customer
resource b at dispatch interval i
of settlement interval h

EDSphi_refers to the energy dispatch
schedule for customer resource b
at dispatch interval i of settlement
interval h.

B, set of all customer resources
within customer pricing zone z

ii. Energy Settlement Price

Yien(ZEPy i * EDSpp,)
ZiEN EDSb,h,i

ESPb’h=

However, if:

2 EDSb,h,i = O

ieEN

Then:

NZEPp i
ESPb’h=Z|EN b,h,i

Where:
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n refers to the number of dispatch

intervals at settlement interval h
ESPyn_ refers to the energy settlement

price of customer resource b
(generator or load) at settlement
interval h

ZEPy i refers to the zonal energy price
for customer resource b at
dispatch interval i of settlement
interval h

EDSy nrefers to the energy dispatch
schedule for customer resource b
at dispatch interval i of settlement
interval h.

NEW

8.2.2 Reserve Settlement Price3®

(Footnote 35: WESM Rules clause 3.10.7)

a. When applicable, the reserve
settlement price of an Ancillary Services
Provider for each reserve region and
reserve category in each settlement
interval shall be determined as the
dispatch schedule-weighted average of the
corresponding reserve prices for that
reserve category for that Ancillary
Services Provider, as provided in the
following formula:

Provide formula for the
determination of reserve
settlement prices in accordance
with WESM Rules clause 3.10.7.

NEW

Zien(RDPj, r,a,i ¥ I:*DSj

RSP, ; a n=
hrah 2ienRDS; 1 4 i

However, if:

2ienRDS; [ 5, =0
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Then:

_ 2ienRDPj ¢ 4 i

RSP, r an .

NEW

Where:

n refers to the number of dispatch

intervals at settlement interval h

RSP; (. a n refers to the reserve settlement
price of resource j for reserve
category r and reserve region a
at settlement interval h

RDP; r o, i refers to the reserve dispatch
price for resource j for reserve
category r and reserve region a
at dispatch interval i

RDS; r o i _refers to the reserve dispatch
schedule for resource j for
reserve category r and reserve
region a at dispatch interval i

NEW

8.3 Reserve Cost Recovery

8.3.1 Cost Recovery for Regulation
Service

a. The hourly reserve cost attributed
to the requlation service shall be
recovered from all resources (generators
or loads) by pro-rating the regulation
reserve cost based on their respective
metered quantities.

Provide formula for the
determination of reserve cost
recovery charges in accordance
with WESM Rules clause 3.3.5.
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RRCOSt]‘, REG-r, a, h =

RTAgeq..
REG-r,a,h MQ], ah
2iedMQ; a1

NEW

Where:

RRCostj rec.r.a h refers to the regulation
reserve cost to be paid by
resource j for regulation
reserve category REG-rin
reserve region a at
settlement interval h

RTAREG . a.h refers to the reserve
trading amount for the
regulation service in
reserve reqgion a for
regulation reserve
category REG-r at
settlement interval h

MQj. a.h refers to the actual
guantity of energy
delivered or consumed by
resource j based on a
valid metering point(s) in
reserve region a at
settlement interval h

8.3.2 Cost Recovery for Contingency
Service

a. The reserve costs for contingency
service shall be allocated among
generators using a “runway model”. 36

(Footnote 36: See Appendix C for
explanatory examples on the runway
model.)
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b. The reserve cost attributable to a

generator is calculated using the following

formula:

NEW

CRCOStk, r,a, h = RTAF, a, h * z [

peP

GAp, r,a, h * S()TYk, p,r,ah

Zje] RDS]’, r,a, h

NEW

Where:

CRCosty r a.h refers to the reserve cost to

RTA: a.h

be paid by generator k in
reserve region a for reserve
category r at settlement
interval h

refers to contingency

SOTYk p.r.ah

reserve trading amount in
reserve region a for reserve
category r at settlement
interval h

refers to the MW quantity

RDSi r.ah

shared by generator k in the
common block p for reserve
category r in reserve region
a at settlement interval h
refers to the total reserve

GAD, r.a.h

dispatch schedule of
resource j in reserve region a
for reserve category r at
settlement interval h

refers to the generator

allocation per common block
p in reserve region a at
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settlement interval h. It is the
inverse of the number of
generating units in a
common block p as
represented by the following
formula:

GAp, r,a,h =
1

No. of Generators sharing in block p in reserve area a for r

at settlement interval h

13.2. Determination of Ex-Post Energy
Trading Amount

XXX

Frading-Ameunt

KX

Deletion of provisions consistent
with the ex-ante only pricing
under DOE DC 2015-10-0015.

13.1. Determination of Ex-Ante Trading
Amount

The ex-ante energy trading amount for each
trading node and trading interval is
determined as the ex-ante energy settlement
price for that node in that trading interval
multiplied by the ex-ante energy settlement
guantity for that node in that trading interval.?*
The ex-ante nodal energy prices and
guantities are outputs of the MDOM
representing the expected prices and
guantities at the market trading nodes and are
scheduled by the Market Operator prior to
actual dispatch by the System Operator.
Their values depends on generation offers,
reserve offers, and demand bids submitted by
the trading participants at the times set in the
market timetable?® , and the net load forecast
prepared by the Market Operator.26

(Footnote 24: See WESM Rules Clause
3.13.8)

13.1.-8.4 -Determination-ofEx-Ante-Trading
Ameunt-Amounts

8.4.1 Energy Trading Amount

a. The energy settlement quantity for
any market trading node in any settlement
interval shall be determined by the Market
Operator as the metered quantity as
determined under WESM Rules clause
3.13.6 and adjusted for bilateral contracts
under WESM Rules clause 3.13.7.

b. The ex-ante-energy trading amount for a
each-market trading node and-trading
settlement interval is shall be determined as
the-ex-ante-energy settlement price for that
node in that-trading-settlement interval
multiplied by the-ex-ante energy settlement
guantity, in MWh, for that node in that the
same-settlement trading-interval®’ and is
calculated for generators and customers

as follows:—Fhe-ex-ante-nodal-energyprices
>
and quant.ltlesl are eutputsl of the MDOM

For clarity.
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(Footnote 25: See Annex E, Dispatch
Protocol, for the timeline on the submission of
offers/bids into the WESM.)

(Footnote 26: See WESM Rules Clause
3.5.4)

The working formulations for determining
trading amounts of generators and customers
are as follows:

market-timetable®*-and-the net-load forecast
prepared-by-the Market Operator.2®

(Footnote 24-37: WESM Rules Clause
3.13.8)

are-as follows—oex

For Generators: EAETAx ™= (EAESPL™ X (EAQSIk.h™ -BCQk.b, k™))

i. Generators

ETAy;, = (ESPk,h * GESQk,h) - Z ( ESPypn * BCQk,b,h)

beB

Where:

EAETAr™ represents the ex-ante energy
trading amount for Generator “k” at trading
interval “h” and metering point “m

EAESP,™ is the ex-ante energy settlement
price for the trading interval “h” and metering
point “m”, which is the market clearing price
for the trading node where the generator is
connected,;

Where:

B refers to the total number of
counter-party resources

EAETAG™ ETAkn refers to the
represents-the-ex-ante-energy
trading amount forGenerator“k™of
resource k at trading-settlement

interval h “h-and-meteringpoint

“m”
EAESPF-ESPyn refers to the isthe
ex-ante-energy settlement price_of
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EAQSI ™ is the ex-ante quantity of energy
that is scheduled for injection by the generator
“k” for trading interval “h” and metering point
“m”; and

EAQSIn™=0.5 X (XAGQin™+XAIGQin™)27

(Footnote 27: See WESM Rules Clause
3.13.5.1)

XAGQkn™ is the ex-ante target quantity for
generator “k” at trading interval “h” and
metering point “m”;

XAIGQkn™ is the ex-ante initial quantity for
generator “k” at trading interval “h” and
metering point “m”;

and

BCQxbn™ is the bilateral contract quantity
associated with generator “k”, and the
corresponding buyer or customer “b” for
trading interval “h” and metering point “m”.

node-where-the-generator_resource

k at settlement interval h is

connected;
EAQSK™—GESQkn refers to the gross
is-the-ex-ante-guantity-of-energy

settlement quantity for generator
resource k at settlement thatis

scheduledforinjection-by-the

G ing-interval h

EAQSH"=05%AGC Qs +XAIG Qi 1)

ESP«n.n_refers to the reference energy
settlement price for the bilateral
contract quantity between
generator resource k and load
resource b at settlement interval
h (default is generator ESP)

BCQu,bn™. isthe-refers to the bilateral
contract quantity_asseciated-with-for
generator resource k to “k*-and-the

corresponding-buyerer—custemer
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%" counterparty load resource b
fortrading-at settlement interval_lh
“Iq” 3|q El Iqq Ets I:i q E’ ; ;'"qt 113 qq”.

For Buyers: EAETAsh"=(EAESPr™ X (EAQSWh, h™-BCQk.b,6™))

ii. Customers/Buyers

ETAy, = (ESPb,h * GESQb,h) - 2 ( ESPyycp * BCQb,k,h)

Where:

EAETA,n™ is the ex-ante energy trading
amount for buyer/customer “b” for trading
interval “h” and metering point “m”;

EAESP,™ s the ex-ante energy settlement
price in trading interval “h” and metering point
“m” which is the market clearing price for the
trading node where the buyer/customer is
connected,;

EAQSW, ™ is the ex-ante quantity of energy
that is withdrawn from the system by the
buyer/customer “b” for trading interval “h” and
metering point “m”;

EAQSW,;n™=0.5 X (XALQp,n™+XAILQp™)
XALQun™ is the ex-ante target quantity for
buyer/customer “b” for trading interval “h” and
metering point “m”;

XAILQpr™ is the ex-ante initial quantity for
buyer/customer “b” for trading interval “h” and

metering point “m”;

and

keK
Where:
K refers to the total number of
generator resources that
resource b has a contracted with
at settlement interval h
EAETAL-ETAbh refers to the isthe

ex-ante-energy trading amount for

buyerleustemer of load resource b

at settlement “b”fortrading-interval

EA.%P&-ESPM refers to the-isthe
ex-ante-energy settlement price of
load resource b intrading at
settlement interval_ h “h”and

H H (1] H H
meto nglpel_nt i “I'F'GI' Ils the i
node-where-the-buyer/customeris
connected:

GESQyu,n_refers to the gross energy
settlement quantity for load
resource b at settlement interval
h

EAQSW, " —isthe-ex-ante-guantity-of-energy

< withd : I I

(81} H H [IPSN

EAQSW,, 1P=0-5-x(XALQ, 1P+ XA, 7} ’
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BCQxpn™ is the bilateral contract quantity
associated with buyer/customer “b”, and the
corresponding generator “k” for trading
interval “h” and metering point “m

XAEQ@—&Sthe@eaHtetatgeLquarmty#er

XAHQp 1™ —|s4heex-ante4mttal-quantlty—fet

[ }} H H (1PN
3

and

ESPy «n refers to the reference energy
settlement price for the bilateral
contract quantity between
generator resource k and load
resource b at settlement interval
h (default is generator ESP)

BCQpkh BSQkun™—is-the-refers to the
with-buyerfeustomerfor load
resource b “b”-and-the
corresponding-generator“k™to
counter-party generator resource
k fortrading-at settlement mterval

Gpa

NEW

8.4.2 Reserve Trading Amount

a. The gross reserve settlement
quantity for any market trading node in
any settlement interval shall be determined
by the Market Operator as the average of
the reserve schedule for each facility.3®

(Footnote 38: WESM Rules Clause 3.13.5)
2ien RDS; ¢ 4 i
n

GRSQ, ; an =

Where:

GRSQ;.r.a.n_ refers to the gross reserve
settlement quantity of

Provide formula for the
determination of reserve
settlement quantity under
WESM Rules clause 3.13.5 and
reserve trading amounts under
WESM Rules clause 3.13.9.
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resource j for reserve
category r and reserve
region a at settlement
interval h

RDS; v a.i refers to the reserve
dispatch schedule for
resource j for reserve
category r and reserve
region a at dispatch interval i

n refers to the number of
dispatch intervals at
settlement interval h

b. The reserve settlement quantity for
any market trading node in any settlement
interval shall be determined by the Market
Operator as the gross reserve settlement
guantity less reserve contracted

(Footnote 39: WESM Rules Clause 3.13.5)
RSQJ7 r,a, h =(GRSQI‘ r,a, h -~ RBCQJ, r,a, h)

Where:

RSQj r.a.n__refers to the reserve
settlement quantity of
resource j for reserve category
r and reserve region a at
settlement interval h

GRSQ; 1. a.h_refers to the gross reserve
settlement quantity of
resource j for reserve category
r and reserve region a at
settlement interval h

RBCQ;i . a.n _refers to the bilateral contract
quantity for resource j for
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reserve category r and reserve
region a at settlement interval
h

C. For settlement purposes, the
reserve trading amount for each Trading
Participant who supplies reserve to a
particular reserve region in a settlement
interval shall be determined as the reserve
settlement price for that reserve region in
that settlement interval multiplied by the
reserve settlement quantity for that
Trading Participant in that reserve region
for that settlement interval. 4°

(Footnote 40: WESM Rules Clause 3.13.9)
RTAJ, r, a, h = RSPJ’ r,a, h * RSQL r,a, h

Where:

RTA| r.a nh refers to the reserve trading
amount of resource j for reserve
category r and reserve region a
at settlement interval h

RSP; r. o h refers to the reserve settlement
price of resource j for reserve
category r and reserve region a
at settlement interval h

RSQ;j r. a n refers to the reserve settlement
quantity of resource j for reserve

category r and reserve region a
at settlement interval h
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NEW

8.4.3 Aggregate Trading Amount

a. The aggregate trading amount for a
Trading Participant for a settlement
interval is determined as follows: 4

(Footnote 41: WESM Rules Clause
3.13.13.2)

i. Energy trading amount, which may
be positive or negative for any Trading
Participant; plus

ii. Reserve trading amount for each
reserve region, which will always be
positive for both Generation Companies
and Customers; plus

iii. Upon approval of the trading of
financial transmission rights, the
transmission right trading amounts for
each transmission right held by the WESM
Participant; less

iv. The reserve cost recovery charge
determined for that Trading Participant
with respect to any reserve cost recovery
zone, which will be positive for any
Trading Participant.

b. This is provided in the following
formula:

For clarity and provide formula
for aggregate trading amount in
accordance with WESM Rules
clause 3.13.13.2.

NEW

TAph = Z ETA;n + Z Z RTA;ran

j€lp j€]p TER;
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NEW

Where:

refers to the aggregate trading

TAph

ETAin

amount of trading participant p
for settlement interval h
refers to the energy trading

RTAi r.a.h

amount of resource j at
settlement interval h
refers to the reserve trading

TRTA;n

amount of resource j for reserve
category r and reserve region a

at settlement interval h

refers to the transmission rights

RCRAjh

trading amount of transmission
right t at settlement interval h
refers to the reserve cost

Jp

recovery amount of resource j
for settlement interval h
computed as the sum of
resource RRCostj recr.a.hand
CRCostk r a h

refers to the set of all resources

R;

associated with trading

participant p
refers to the set of all reserve

Tp

categories which resource j

refers to the set of all

transmission rights associated
with trading participant p

13.2.

Determination of Ex-Post Energy

Trading Amount

XXX

13-2—Determination-ot-Ex-Post-Energy
Trading-Amount

KX

NEW

8.5 Additional Compensation

8.5.1 A Trading Participant may be

entitled to additional compensation when

Provide for additional
compensation which may be
availed by MRU and resources
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the costs incurred in complying with
dispatch instructions are not sufficiently
covered by the trading amounts related to
settlement intervals with dispatch
intervals:

a. Under market suspension or
market intervention; or
b. In which the same Trading

Participant was designated as must-run
unit.

8.5.2 A Trading Participant may also be
entitled to additional compensation when
the costs incurred in providing reserves
based on capacity fees are not sufficiently
covered by the trading amounts related to
settlement intervals with dispatch intervals

under market suspension or market
intervention.

8.5.3 Trading Participants shall submit
sufficient proof regarding the following
costs incurred:

a. fuel costs; and

b. variable operating and
maintenance costs, which may include
start-up cost and shut-down costs.

8.5.4 The additional compensation for
dispatch intervals under market
suspension or market intervention shall
not be more than the difference of the total
costs in Section 7.5.3 and the amount of
the energy administered price or reserve
administered price, as applicable, already
paid or payable, subject to the

affected by market intervention
or market suspension.
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determination and approval of the Market
Operator.

8.5.1 Should a generating unit be
designated as must-run unit, the Market
Operator shall determine the must-run unit
guantity/volume that shall be considered
for additional compensation. This must-
run units volume is the total metered
guantity of that generating unit minus the
bilateral contract quantity declared for that
unit, as provided in the following formula:

MRU Quantityk’ h= MQk’ h— BCQk’h

Where:

MQy n__refers to the metered quantity for
generator resource Kk at settlement
interval h

BCQx. n_refers to the bilateral contract
gquantity declared for generator
resource k at settlement interval h

a. If a generating unit was scheduled
beyond the minimum limit declared by the
System Operator in the security limit, then
the MRU Volume is zero (0).

b. In cases where the calculated MRU
Volume is less than zero, then the MRU
Volume is equal to zero.

C. The additional compensation shall
be pro-rated to the customers in the same
region based on metered guantities.

NEW

8.6 Settlement Amounts

For clarity and to provide
formula for determining the
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8.6.1 For each billing period, the Market
Operator shall determine the settlement
amount for each Trading Participant as
follows: #?

(Footnote 42: WESM Rules Clause 3.13.13)

a. The sum of the aggregate trading
amounts for the settlement intervals in that
billing period; plus

b. Any amount payable by the Market
Operator to that Trading Participant in
respect of that billing period and not
accounted for in the aggregate trading
amounts; less

C. The sum of any market fees which
that Trading Participant is required to pay
in respect of that billing period.

8.6.2 This is provided in the following
formula:

SApm = Z TApn + OTAp i + MF,
heHm

Where:

SApm__ refers to the settlement amount of
trading participant p for billing
period m

TApn__ refers to the aggregate trading
amount of trading participant p for
settlement interval h

OTA,m_refers to other trading amounts of
trading participant p for billing
period m

settlement amount of a Trading
Participant in a billing period in

accordance with WESM Rules

clause 3.13.13.
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MFpm__refers to the market fee payments
of trading patrticipant p for billing
period m
Allocation of Net | 13.3 13.3.  Allocation of Net Settlement Surplus 13.3- SECTION 9 Allocation of Net e To provide for provisions and

Settlement
Surplus

XXX

Settlement Surplus

9.1 Scope

9.1.1 This section provides the formula
used to determine and allocate the net
settlement surplus, which refers to the
difference between the collections from
and payments to Trading Participants.*®

(Footnote 43: WESM Rules Clause 3.13.14)

9.1.2 This section shall only apply to
energy transactions since the reserve
market implements a cost recovery that
does not result to any net settlement
surplus.

formula for the determination
and allocation of NSS in
accordance with WESM
Rules clause 3.13.14.

¢ Consolidate provisions under
the NSS Manual in the PDM
Manual, which abolishes the
NSS Manual.

9.2 Calculation of Net Settlement
Surplus

9.2.1 The net settlement surplus amount
shall be calculated on an hourly basis as
follows:

NSSp=Collectibles, - Payables,

Where:

NSSH refers to the net settlement
surplus at settlement interval
h
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Collectiblesy_refers to the total amount to
be collected by the Market
Operator from the Trading
Participants for energy
transactions in the WESM at
settlement interval h.

Payablesh refers to the total amount to
be paid by the Market
Operator to the Trading
Participants for energy
transactions in the WESM at
settlement interval h

h refers to the settlement
interval

9.2.2 In case the collectibles are less
than the payables resulting to a net
settlement deficit, the deficit shall be
recovered from the Trading Participants. In

this case, the net settlement surplus
referred to would be a negative amount
and the rebate referred to shall also be a
negative amount.

9.3 Recipient of Net Settlement
Surplus

9.3.1 WESM Trading Participants that
paid for the loss and congestion charge
shall receive a share in the net settlement

surplus.

9.3.2 The allocation mechanism shall
only be up to the level of the registered
Trading Participants.

9.4 Flow Back of Net Settlement
Surplus
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9.4.1 The net settlement surplus shall be

allocated to each WESM Participant based
on each recipient’s share in the total
amount of loss and congestion charges.

9.4.2 The amount to be returned shall be
equal to the ratio of the recipient’s loss
and congestion charges to the total loss
and congestion charges of all recipients
multiplied by the total net settlement
surplus amount, as represented by the
following formula:

R NSS. * LLCC,

P " 2pep LLCCy
Where:
Rph refers to the rebate amount or net

settlement surplus allocation for
Trading Participant p at settlement
interval h

NSS; refers to the net settlement
surplus at settlement interval h

LLCCph refers to the line loss and
congestion charges payments of
Trading Participant p at settlement

interval h

P refers to the set of all
Trading Participants

p refers to any Trading Participant

paying line loss congestion
charges to which a pro-rated
amount of the net settlement
surplus will be returned

h refers to the settlement interval
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a. The line loss and congestion
charge payment is determined as follows:

LLCC, = Z LLCP, p, * Z GESQjnn

neN, J€Jnp
= > (LLCPpo” BCOy 1)
ceCp
Where:

LLCCp. 1 refers to the line loss and
congestion charges payments
of Trading Participant p at
settlement interval h

LLCPnn  refersto the line loss and
congestion price at market
trading node n at settlement
interval h

Np refers to the set of market
trading nodes assigned to
WESM Participant p

Jnp refers to the set of resources of
Trading Participant p at market
trading node n

GESQjnn_ refers to the gross energy
settlement quantity of resource
j in market trading node n at
settlement interval h

LLCPpcn_ refers to the line loss and
congestion price at the
reference bilateral nodal energy
dispatch price between Trading
Participant p and counterparty
c at settlement interval h

BCQpu.ch refers to the declared bilateral
contract quantity between
WESM Participant p and
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counterparty c at settlement
interval h

Cp refers to the set of
counterparties of Trading

Participant p

b. In case the line loss and
congestion charge payment for a
settlement interval of a trading participant
is a positive value, the line loss and
congestion charge payment for the
Trading participant for that settlement
interval shall be set to zero (0).

C. The line loss and congestion price
for a settlement interval for each resource
is calculated as follows.

_Zielh{[(MLCn, hi +MCC p i)-(M

LLCP, 1=
" Yiel, EDS

Where:

LLCPnh refers to the line loss and
congestion price at market
trading node n at settlement
interval h

ML Chhi refers to the marginal loss

cost at market trading node n

at dispatch interval i within
settlement interval h

MCCh i refers to the marginal
congestion cost at market
trading node n at dispatch
interval i within settlement
interval h
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(MCC+MLC)p, jlowest refers to the lowest
aggregated marginal loss
cost and marginal congestion
cost for dispatch interval i
within settlement interval h

EDS;h.i refers to the energy dispatch

schedule of resource j at

dispatch interval i within

settlement interval h

refers to the set of dispatch

intervals within settlement

interval h

d. In case the nodal energy dispatch
prices were not determined using the
market dispatch optimization model in
accordance with WESM Rules Clause 3.6,
the line loss and congestion cost price of
each resource shall be set to zero (0).

9.4.3 In case the nodal energy dispatch
prices of all resources in all dispatch
intervals of a settlement interval were not
determined using the market dispatch
optimization model in accordance with
WESM Rules Clause 3.6, the net settlement
surplus for that settlement interval shall be
allocated to customer resources on a pro-
rata basis depending on each customer
resource’s share in the total metered
quantities of all customer resources. The
allocation shall be performed on a per
customer resource basis associated to the
WESM Participants. Generator resources
will not have an allocation of the net
settlement surplus during this case.
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The amount to be returned will be equal to

the ratio of the customer resource’s
metered quantity to the total metered
quantity of all customer resources
multiplied by the total net settlement
surplus amount, as represented by the

following formula:

Rb, h=NSSh*

Where:

Rb.h

—b,n

MQb, h
Ybe s MQy

refers to the rebate amount or net

NSSy

settlement surplus allocation for

customer resource b at settlement

interval h

refers to the net settlement surplus

at settlement interval h

refers to the metered quantity of

MQpn

B

customer resource b at settlement

interval h

refers to the set of all customer

Bilateral
Contracts

10

10. Bilateral Contracts

10.1. Treatment of Bilateral Contracts
XXX

10.2. Line Rental Amounts for Bilateral
Contracts
XXX

resources

10— Bilateral Contracts

KX

Already covered in section 8.

Treatment of
New and
Renewable
Energy with

11

11. Treatment of New and Renewable
Energy with Intermittent Energy Resource
XXX

Already covered in section 4.
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Intermittent
Energy Resource
NEW SECTION 10  AMENDMENT, In accordance with the format of
PUBLICATION AND EFFECTIVITY WESM Manuals and to provide
that the final approving authority
10.1  Review and Update of the PDM is the ERC.
10.1.1 The Market Operator shall review
and update this Market Manual, as
necessary.
10.1.2 Any amendment or revision to this
Market Manual shall be approved in
accordance with Chapter 8 of the WESM
Rules and corresponding Market Manual
and by the ERC.
10.2  Publication and Effectivity
10.2.1 The publication and effectivity of
this Market Manual shall be in accordance
with the resolution of the ERC.
Detailed Appendix lll- | Appendix IlI-1 SECTION 11 APPENDICES Revised to reflect the details of
Formulation of 1 Detailed Formulation of the Market Dispatch the MDOM formulation.
the Market Optimization Model Appendix A -1
Dispatch XXX Detailed Formulation of the Market Dispatch
Optimization Optimization Model
Model X
Tie-Breaking Appendix IlI- | Appendix IlI-2 - Tie-Breaking Policy- Appendix B HH-2-Tie-Breaking Pelicy- For clarity.
Policy- lllustrative | 2 lllustrative Example lllustrative Example
Example XXX XXX
NEW Appendix C Runway Model For clarity.

Note: For convenience, please underline and put in bold letters the proposed changes to the WESM Manual.
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IV. Proposed Scheme to Monitor the Effectiveness of the Proposed Changes to
the WESM Manual

V. Referral

MAG Date Received:

Proposed Amendment: [ ] Urgent (] Minor [ ] General

A. For Urgent Amendment (For the use of PEMC President only)

Date Referred to PEMC President | [ ] Yes [ I No

Certifies as urgent []Yes 1 No

Convene the RCC within 48 hrs.

Remarks:
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B. For Minor and General Amendment (For the use of RCC only)

Date Referred to RCC:

Remarks:

Action taken:

[ ] Other PEM Board Committees

[ ] Other Interested Parties

Request for comments: [] Yes [ ] No
Request written comments from:
[ ] DRG [] MSC L] PA ] MO
[]ECO [] rRCC ] TC

For further review of the
Technical Sub-Committee:

[ ] Yes

Assigned to:
[] SO Sub-Committee
[ ] MO Sub-Committee

[ ] Metering Sub-Committee

[ ] Billing and Settlement Sub-Committee

[ ] Legal and Regulatory Sub-Committee

[ 1No
For public consultation: []Yes [ ] No
RCC Resolution: (] Approved [ ] Disapproved

RCC Resolution No.:

Date of Resolution:

RCC Meeting No.

Date of endorsement to the PEM
Board:
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