Philippine Electrici
MatlI(: A v

et Corporation
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WHOLESALE ELECTRICITY SPOT MARKET
RULES CHANGE COMMITTEE

RESOLUTION NO. 2020-01

Proposed Amendments to the WESM Manual on Metering Standards and
Procedures Issue 12.0 to Harmonize with the Site Specific Loss Adjustment
Procedures of the Wholesale Metering Services Provider

WHEREAS, on 14 October 2019, the Independent Electricity Market Operator
of the Philippines (IEMOP) submitted proposed amendments to the WESM Manual on
Metering Standards and Procedures (WESM Metering Manualﬁ to harmonize the
procedure for the calculation of the Site-Specific Loss Adjustment (SSLA) with the

procedure of the Wholesale Metering Services Provider (WMSP), the National Grid
Corporation of the Philippines (NGCP), in its determination of point-to-point losses in
cases when the revenue meter of a grid customer is not located at its connection point;

WHEREAS, the amendments reflect the provisions under the DOE Department
Circular No. DC2018-05-0015, establishing that the location of the market trading node
for determination of settled metered quantities in the WESM and by NGCP should be
the same, such that if the meter of a trading participant is not at its connection point,
loss adjustments to its raw metered quantity using the SSLA procedures provided in
the WESM Metering Manual and as performed by NGCP should also be the same;

[
WHEREAS, during its 157" Meeting on 18 October 2019, /the RCC approved
the publication of the proposed amendments to the WESM Metering Manual in the
PEMC website to solicit comments from industry stakeholders an<§i interested parties;

WHEREAS, following the 30-working day commenting per'od from publication
date on 22 October 2019, comments were received from the Technical Committee,
Manila Electric Company (MERALCO), NGCP, and PEMC, which, together with the
proponent’s responses to these comments, were considered in the RCC’s deliberation
during its 159" meeting on 06 December 2019;

WHEREAS, the comments received were summarized as follows:

e Validation on historical meter data,

e Clerical and minor revisions to be reflected;
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WHEREAS, the RCC -adopted the NGCP's procedures for determining
transformer losses ‘and-agreed for the same to be reflected under Appendix K of the
WESM Metering Manual;

WHEREAS, the RCC likewise agreed to the proponent's response to adopt
NGCP's recommended values for percent transformer losses as indicated in Appendix
K — A. General Equations in the subject Manual;

WHEREAS, the RCC agreed to revise the number of days from 30 calendar
days to 20 calendar days for the submission of all the data, which are necessary in the
preparation of the SSLA computation, by the Network Service Provider (NSP) to the
WMSP;

WHEREAS, the RCC also agreed to reflect not later than 10 calendar days as
the schedule of the submission of meter data from all metering points by the WMSP
to the Market Operator (MO);

_ WHEREAS, during its 160" Meeting on 24 January 2020, the RCC adopted for
clarity further changes to the formula in calculating transformer losses under Appendix
K — A. General Equations, specifically as regards translating of power (and energy)
metered at primary side to secondary side and vice versa;

WHEREAS, the RCC adpproved the proposal, as .amended, and its
endorsement to the PEM Board:

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

RESOLVED, that the RCC approves the Proposed Amendments to the WESM
Manual on Metering Standards and Procedures to harmonize with the SSLA
procedures. of the WMSP;

RESOLVED FURTHER, that the said Proposed Amendments to the WESM
Manual -on Metering Standards and Procedures (attac’ﬁed as -Annex) are hereby
endorsed to the PEM Board for approval and subsequent transmittal to the DOE for
promulgation;

Y,
Done this 24 Jdanuary 2020, Pasig City..

i
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Specific Loss Adjustment Procedures of the Wholesale Metering Services Provider

Harmonize with the Site

Approved by:
THE RULES CHANGE COMMITTEE

Independent Members:

Maila Lourdes G. de Castro
Chairperson

Alae T

Francisco L.R. Castro, Jr.

Allan C. Nerves

Concepcion %glao

Generation Sector Members:

Dixie %th Banzon
Masinloc ov/c: Pa ners Co. Ltd.
(MPP

A 0D Tt

Abner B. To!lentino
Power Sector Assets and Liabilities
Management Corporation (PSALM)

Cheﬁ Javier

Aboitiz Power Corp.
(APC)

(vacant seat)

Distribution Sector Members:

Virgilio C. Fortich, Jr.
Cebu Il Electric Cooperative, Inc.
(CEBECO3)

/ﬁg;fg* Morales

Manila Electric Company
(MERALCO)

lligay Light arid Power, Inc.
(ILPI)

llocos Norte Electric Cooperative, Inc.
(INEC
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Supply Sector Member:

TeaM (Philippines) Energy Corporation
(TPEC)

Market Operﬁtcy Member:

EMOP)

National Grid Corporation of the Philippines (NGCP)
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Annex A

Proposed Amendments to the WESM Manual on Metering Standards and Procedures to Harmonize with the Site Specific Loss Adjustment Procedures of Wholesale Metering Services

Providers
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)
Title Clause Provision Proposed Amendment Rationale
Metering Data | 5.3 5.3.3 Monthly Process 5.3.3 Monthly Process The revision is being proposed as a minor
Collection enhancement to reflect the transition to five-
XXX XXX minute metering upon the implementation of
the enhanced WESM design and operations.
b. The Market Operdor shall validate the monthly | b. The Market Operator shall validate the monthly
metering data relative to its format, the given SEINs, metering data relative to its format, the given SEINs,
metering data and hourly interval. The Market metering data and per dispatch hourly interval. The
Operator shall compare the monthly metering data Market Operator shall compare the monthly
. to the values of the daily metering data for each metering data to the values of the daily metering
metering point subnitted by the Metering Services data for each metering point submitted by the
Provider. If there are discrepancies between the Metering Services Provider. If there are
values, the Marke! Operator shall issue a Meter discrepancies between the values, the Market
Trouble Report (MTR) to the Metering Services Operator shall issue a Meter Trouble Report (MTR)
Provider. to the Metering Services Provider.
XXX XXX 1
Data Validation, | 6.2 6.2.1. All metering data received by the Market | 6.21 All metering data received by the Market | The revision is being proposed as a minor
Estimation and Operator shill be evaluated using the Operator shall be evaluated using the | enhancement to reflect the transition to five-
Editing Validation, Estimation and Editing process Validation, Estimation and Editing process | minute metering upon the implementation of
described in this section. When metering data described in this section. When metering data | the enhanced WESM design and
contains missng values, uncertain values, or | contains missing values,—unecertain—values; or | operations.
exceeds the maximum or minimum of the daily | exceeds the maximum er-minimum-of-the-daily
hourly load profile values of the registered hourly load profile values of i

meter, such metering data shall undergo
estimation and editing wherein substitution of |

- metering-data shall be-made-using-historical -

data.

the registered
meter, capacity per dispatch interval, such
metering data shall undergo estimation and
editing wherein substitution of metering data-
shall be made using historical validated data.
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Annex A
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RESO-19-10)
Title Clause Provision Proposed Amendment Rationale
Data Validation, | 6.3.1 6.3.1.2 Validation Checks 6.3.1.2 Validation Checks The revision is being proposed as a minor
Estimation and enhancement to reflect the transition to five-
Editing XXX XXX minute metering upon the implementation of |
the enhanced WESM design and operations.
e. Review the historical meter readings which fall | e. Review the historical meter readings which fall
outside defined parameters max/min of the historical outside defined parametes max/min of the
data. The historical data used are as follows: historical data. The historicil data used are as
i. Value during the same hour last week; follows:
ii. Value during the same dispatch interval of the i. Value during the same haur dispatch interval
same previous day of the same type [i.e. lastweek previous weex;
weekday or weekend); and ii. Value during the same dspatch interval of the
iii. Average values during the previous days or last same-previcus-day-of-the-same- type for the
week of the same hour. previous similar day (i.e. weekday or
weekend); and
XXX iii. Average values during lhe previous days or
last-week previous wezk of the same heur
dispatch interval.
. XXX
Meter Data | 6.4.3 6.4.3.1 6.4.3.1 The revisions are being proposed as a minor
Estimation and enhancement to reflect the fransition to five-
Editing XXX XXX minute metering upon the implementation of

e. Historical Main Meter Data
i. An average 3-day historical data previously
gathered from the main meter can be directly
substituted

ii. Values of the same hour of the previous day or
same day type (i.e. weekday or weekend)

iii. Values of the same hour of the same day from
the past 3 weeks as recorded on the same meter
(i.e. Saturday, Sunday, Holidays)

e. Historical Main Meter Data
i. An average 3-day histoical data previously
gathered from the main neter can be directly
substituted

ii. Values of the same dispatch _interval heur of
the previous day or same day type (i.e. weekday
or weekend)

ii. Values of the same dispitch interval hour of
the same day from the past 3 weeks as recorded
on the same meter except for days with

the enhanced WESM design and operations.

As recommended by NGCP, previous days
with shutdown, days with shutdown, previous
estimation and holidays, are not included in
the meter data substitufion under this
Section.

ﬁ
|
|
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Annex A

WESM Manual on Netering Standards and Procedures (As revised under RCC Resolution No. RCC-RESO-19-10)

Title

Clause

Provision

Proposed Amendment

Rationale

XXX
g. Use of Meter Regisler Reading in VEE
XXX

The meter register readings shall be treated by the
Market Operator in the following manner:

i. The hourly equvalent meter data shall be
computed proportonately according to the load
shape obtained from available RTU data
corresponding to metering point for the time
covered by the register readings, or to the load
shape obtained from the historical load profile data
for a similar day and time;

i. The hourly equivaknt meter data shall undergo site

— specific loss adjustment for any equipment | ii.

between the markst trading node and the meter;

XAX

shutdown, previous estimation, holidays (i.e.
Saturday, Sunday, Holidays)

XXX
g. Use of Meter Register Reading in VEE
XXX

The meter register readings shall be treated by the
Market Operator in the following manner:

i. The heury per dispatch interval equivalent meter
data shall be computed proportionately according
to the load shape obtained from available RTU
data corresponding to metering point for the time
covered by the register readings, or to the load
shape obtained from the historical load profile data
for a similar day and time;

The per dispatch interval hourly equivalent meter
data shall undergo site — specific loss adjustment
for any equipment between the market trading
node and the meter;

XXX

LOSS

SITE-SPECIFIC

ADJUSTMENT |

8.2

This procedure shall be used to adjust the Customer
Trading Participant's meter data to compensate for the

the Metering Point and the MTN. The power and
energy registered at the Metering Point shall be
adjusted to reflect meter readings that would have been
obtained if the revenie meter is physically located at
the MTN.

This procedure shall be used to adjust the Customer
Trading Participant's meter data to compensate for the

L | electrical losses in thecomponents that come between | electrical losses in the components that come between |

the Metering Point and the MTN. The power and
energy registered at the Metering Point shall be
adjusted to reflect meter readings that would have
been obtained if the revenue meter is physically
located at the MTN.

The revision is being proposed to be
consistent with the general principle that the
_revenue metering equipment for the market |
trading node shall be installed no more than
500 meters from the connection point. The
application of SSLA methodology shall be
applied therefore to all Trading Participants

'y
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Annex A

WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)

Title

Clause

Provision

Proposed Ameniment

Rationale

| Loss Factor

8.3

There shall be a Site — Specific Loss Factor (SSLF) for
every Metering Point, and for every dispatch interval,
which represents the adjusted meter data of a Metering
Point.

The SSLF is a unit-less number that shall be multiplied
to the original meter data corresponding to the dispatch
interval. The product of the SSLF and the original meter
data is the adjusted power or energy of the Trading
Participant as seen from the MTN.

8.3 Loss Factor

The proposed harmonized methodology
does not include the use of an SSLF.

Scope

8.4

This procedure applies to all Revenue Metering
Installations of Trading Participants in the WESM,
where the Metering Point is not physically located atthe
MTN.

WESM MEMBERS
INVOLVED IN
PERFORMING
SSLA

8.5

8:43 SCOPE

This procedure applies to al Revenue Metering
Installations of Trading Participants in the WESM,
where the Metering Point is mt physically located
more than 500m from at the-MIN Connection Point

| as determined by the Metering Services Provider.

In view of the amendment to Clause
3.2.2.2(c) of the WESM Rules under DOE
DC2018-05-0015, it is proposed that SSLA
only be applied if the metering point is more
than the prescribed distance of 500 meters
from the connection point. The MSP will
determine the list of Trading Participants that
will be subject to the application of SSLA.

Re-numbered with the deletion of Section 8.3

8.5 XXX

8.54 XXX

Re-numbered with the deletion of Section 8.3

Uy
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Annex A
WESM Manual on Netering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)
Title Clause Provision Proposed Amendment Rationale
ROLES AND | 886 8.6. Roles and Responsibilities 8.65. Roles and Responsibilities | Prescribed timelines for the submission of

RESPONSIBILITIES

The involvement of te Metering Services Provider,
Network Service Providers and Trading Participants
are as follows:

8.6.1. Network Service Provider:

8.6.1.1. The Network Service Provider shall submit to
the Market Operator every six months all significant |
conductor and power transformer data between the :
metering point and the market trading node and as |
often as it implementssignificant changes in the actual
physical configuration of the conductor and power
transformer between the metering point and the market
trading node.

a. Conductor Data
i. Conductor size
ii. Conductor Type
iii. Number of conductors per circuit
iv. Line Length (km)
v. Line Voltage
vi. Line Configuraton

b. Power TransformerData
i. Rated kVA
ii. Core Loss (Open Circuit Test result)

i Full-load Copper L oss (Short-Circuit Test result) |

iv. Percent Impedance (% Z)
v. xr ratio

The involvement of the Metering Services Provider,
Netvork Service Providers and Trading Participants
are as follows:

8.85.1. Network Service Provider:

8.85.1.1. The Network Service Provider shall submit to

the Metering Services Provider Market Operator all

data necessary in the preparation of the following

information that may affect the SSLA computation
= R ol GianE I

; ving | ; :
matket-trading-hode-and not later than 20 calendar
days, upon implementation of as often—as—it
! significant-changes modification in the
actual physical configuration of the conductor and
power transformer between the metering point and the

martket trading-node-Connection Point:

a. Transformer Resistance, R (ohms)
b. Transformer Reactance, X(ohms)

¢. Transmission Line Circuit Branch
Resistance, R (ohms
d. Transmission Line Circuit Branch

Reactance, X (ohms)

e. Transmission Line Circuit Total Branch

Susc iemens)

f. Single Line Diagram showing metering
point location and distance from the

connection point

a—GConductorData
; I .

data from the NSP to the MSP which are
necessary in the preparation of information
that affect the computation of SSLA.

Re-numbered with the deletion of Section 8.3
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Annex A

WESM Manual on Metering Staﬁdards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)

Title

Clause

Provision

Proposed Amendment

Rationale

8.6.1.2. In coordination with the Metering Services
Provider, single-line diagrams that show the significant
changes in the actual physical configuration of the
conductor and power fransformer shall also be
submitted by the Network Service Provider(s) to the
Market Operator.

Significant changes refer to any changes in the network
data as provided in Section 8.6.1.1.

8.6.2 Metering Services Provider:

The Metering Services Provider shall submit to the
Market Operator the meter data containing the daily
energy consumption or delivery of all Trading
Participants.

v. Line-Volage
vi. Line Genfiguration
b-Power Transformer Data
i—Rated kVA
i Core.l e CireuitT I

W—Pemem{mpedane&(—%%,
v—xrratio

Market Operator.

8.65.2. Metering Services Provider

8.5.2.1 The Metering Services Provider shall
submit to the Market Operifor the list of the
metering points that will be subject to the

| computation of Site-Specific Loss Adjustment

(SSLA) including associated single line diagrams
and_significant line and transformer parameters
between the metering point and the connection
point, upon registration of the Metering Installation
and as often as it implementssignificant changes
in the actual physical connections between the

metering point and the market trading node.
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Annex A
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0O-19-10)
Title Clause Provision Proposed Amendment Rationale
a. Transformer Winding Resistance, R
b. Transformer Winding Reactance, X
¢. Transmission Line  Circuit Branch
Resistance, R
[ | d. Transmission Line Circuit Branch
Reactance, X
e. Transmission Line Circuit Total Branch
Susceptance, B
8.5.2.2 The Metering Services Provider shall submit to
the Market Operator not later than 10 calendar days
the meter data petlater-than-10-calendardays from
all metering points where the Metering Services
Provider are responsible for in accordance with the
format and timeline of submission prescribed in
this Market Manual containing—the daily—energy
consumplion-or delivery of all Trading Participants.
ROLES AND | 86.3 8.6.3 Trading Participant: 8.68.3 Trading Participant: Since the MSP is responsible for installing
RESPONSIBILITIES the meter and will make the decision on its
— Trading Participant The Trading Participant, in coordination with the | The Trading Participant —in—coordination—with—the | location, it is proposed that the MSP provide |

Network Service Provider, shall submit to the Market
Operator all signifcant conductor and power
transformer data between its metering point and the
market trading node upon its registration in the WESM,
and as often as it nclices significant changes in the
actual physical configuration of the conductor and

power transformer betwveen its metering point and the |

market trading node. The Trading Participant shall
submit the same type of data stated in Section 8.6.1.

Netvork-Service Provider.shall-submit-to-the Market
Operater—shall _coordinate with _its Metering
Services Provider for the submission by the
Metering Services Provider of _all significant
conductor and power transformer data between its
metering point and the market trading node upon its

registration in the WESM, and as often as it notices |

significant changes in the actual physical configuration
of the conductor and power transformer between its
metering point and the market trading node.—TFhe

Trading-Participant shall submit the-same-type-of-data
i Eastion8.6.1.

the relevant inputs for the calculation of the
SSLA. It is proposed that the trading
participant ensure the submission of the |
required data. '

Re-numbered with the deletion of Section 8.3
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Annex A
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)
Title Clause Provision Proposed Amendment Rationale
ROLES AND | 86.4.1 | 8.6.4 Market Operator 8.65.4 Market Operator Since the MSP is responsible for installing
| RESPONSIBILITIES the meter and will make the decision on its
— Market Operator 8.6.4.1 The Market Operator shall reconcile the data | 8.65.4.1 The Market Operator shall reconcile-the-data | location, it is proposed that the MSP be

i

submitted by the Nefwork Service Provider, the
Metering Services Provider, and the

Trading Participants. The Market Operator shall use
the reconciled data starting on the current billing menth
only, then progressively for the succeeding biling
months until a new conductor and power transformer
data is submitted.

8.6.4.2 XXX
8.6.4.3 XXX

Trading |
Participant. The reconciled data shall be agreed bythe |
Market Operator, Network Service Provider and the | Market-Operator—Netwerk-Senice—Provider-and-the
| Frading—Participants use the latest conductor and

submitted by the Nelwerk—Servce—Provider—the
; > ; dor ;s
’E”s!g.”,”g ‘SIEI“'QGS ',Iisl"gl = Ialildl the ililaa::g

power transformer data and list of metering points
that will be subject to SSLA submitted by the

Metering Services Provider. For any data
discrepancy raised by the Network Service
Provider or Trading Participant, the Market
Operator shall conduct reconciliation to determine
the corrected data agreed by the Market Operator,
the Network Service Provider, the Metering
Services Provider and the Trading Participant. The
Market Operator shall use the reconciled data starting
on the current billing month only,then progressively for
the succeeding billing months intil a new conductor
and power transformer data is submitted.

8.65.4.2 XXX
8.65.4.3 XXX

included in the determination of the data to
be used for the calculation of the SSLA of
trading participants.

For clarity of process during conductor or
power transformer data discrepancy.

Re-numbered with the deletion of Section 8.3

"'Site Specific Loss | 8.7
Factor Calculation ‘

8.7 Site Specific Loss Factor Calculation

8.76 Site Specific Loss Faseter Adjustment Calculation

The proposed harmonized methodology
does not include the use of an SSLF.

same transformer. The HLS for the curent

8.76.1 XXX
| Re-numbered with the deletion of Section 8.3
SITE SPECIFIC | 8.7.2 8.7.2. Historical Load Share 872 Historical Load Share With the designation of connection points as
LOSS FACTOR | market trading nodes, transmission facilities
CALCULATION - | Historical Load Share (HLS) is the fraction or Historical- Load-Share—{H-S}-is-the-fraction—or | will not be shared by multiple metering points
Historical Load | ratio of a metering point's total energy, against ratio-of-a-rmetering-pointsictal-energy—against | for the purpose of SSLA calculation. In view
Share the total energy of all metering points underthe the-total-energy-of all-melring points-under-the | of this, loss sharing will not be performed

anymore.

A/
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Annex A
WESM Manual on Netering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)
Title Clause Provision Proposed Amendment Rationale
billing month shall be based on the energy of the
last twelve (12)billing months. the last twelve (12) billing months.
SITE SPECIFIC | 8.7.3 8.7.3. Loss Sharing 87.3-Loss Sharing With the designation of connection points as
LOSS FACTOR 8.7.3.1. In cases where a single transformer 8.7-3-1+—Ih—cases—where—a—single—transformer | market trading nodes, transmission facilities
CALCULATION - supplies power to multiple metering points, supplies—power—to—multiple—metering | will not be shared by multiple metering points
Loss Sharing the Transiormer Load Loss and No-load | points—the-Transformer-Load-Less-and | for the purpose of SSLA calculation. In view
Loss (e.g.Core loss) shall be shared by all | Ne-load-Leoss{e.g—Cereloss)-shall-be | of this, loss sharing will not be performed
meters preportionately according to: | shared—by—all-meters—proportionately | anymore.
a. the erergy consumed from each aecording e
metering point, for the No-load Loss a—the energy consumed from—each
b. the accumulated energy as each metering point, for the No-load Loss
metering point reaches the b the accumulated energy as eaeh
Transformer, for the Load Loss metertng- poeint reaches  the
| Translormer, for the Load Loss
8.7.3.2. If a meter registers a zero value, Loss
Share shill be based on the Historical 8.7.3.2. I a meter registers a zero-value,tLoss
Load Shae. Share shall be based en-the Historical
Load Share.
8.7.3.3. In cases where a line is shared among
multiple metering points, the losses across 8.7.3.3 ne i
the line shall be shared by all meters multiple metering points, the losses
proportionately according to the energy across-the -line shall be shared by all
consumed from each metering point plus meters—propertionately according-to-the
the accumulated losses of each metering energy consumed from-each metering
point before the line being shared. point plus the accumulated losses of
each metering point before the line being
shared,
SITE SPECIFIC | 8.7.4 Detailed loss calculitions for sample cases are | 8:7.46.2 Detailed loss calculations for sample cases | Re-numbering with the proposed removal of | *
LOSS FACTOR included in the Appendix of this Manual under “Site | are included in the Appendix of this Manual under “Site | Sections 8.3, 8.7.2 and 8.7.3.

CALCULATION

Specific Loss Adjustment”

| Sperific Loss Adjustment”

1w/
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Annex A
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)

Title Clause Provision Proposed Amendment Rationale
PROCEDURAL 188 8.8 PROCEDURAL STEPS FOR SSLA 8.8 PROCEDURAL STEPS-FORSSLA The procedural steps for SSLA is pE)TJosed
STEPS FOR SSLA to be deleted to provide flexibility on the

XXX KKK detailed processes involved. The detailed
processes are reflected in the internal
business process being maintained by the |
market operator.

Site — Specific Loss | Appendix | A. General Equations A. General Equations The revisions are being proposed to
Adjustment K harmonize the WESM's calculation of the

l

The following are the equations to be used for
calculating the Site Specific Loss Factor (SSLF):

Linexw.toss = (lLine) 2 * Ruine + 1000
Rline =ra*L

Linekvar-Loss = (lLine) 2 * Xiine = 1000
Aine =X*L

Transformerkw-toss = kWmeter * % Transformerioss
Totalkw-Loss = Linexw.Loss + Transformerkw-Loss

SSLF = 1 + (Totalkw-Loss + KWeter)

Adjustediw = SSLF * kWiveter = Totalkw-Loss
+ KWhteter

Adjustediwn = Adjustedww * t

Where:

kWhewer: active power derived from the meter
registration

The following are the equatins to be used for
performing ealeulating the Site Specific Loss Faetor
Adjustment (SSLFA):
Linewwioss—={lune)} 2-* Riine=1000
Rupe———=+a"k
LinexvarLoss—{Line}- 2 KLine-=1000
Koge =Xk
TransformerunLoss =k\Wmeter * Yo Transformerioss
Totalkw Loss—=LinGun Loss+Transformeriunioss
SSLE =4+ {(Totalun-Loss=HKWiheter}

Adjustediw—=SSEF* kMWyser = Totalw
woss—+KWhister

Adjustedinun——Adjustedun"1
Yynera:

: ;

Site-Specific Loss Adjustment with the
method of NGCP in determining point-to-
point losses
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Annex A

WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)

Title

Clause

Provision

Proposed Amendment

Rationale

ILine: current (Ampere) along the line

Linekw-Loss: the aclve loss (kW) along the line
Linexvar-ess: the reactive loss (kVar) along the line
Ruine: total resistance (ochm) of the line
Xiine: total inductive reactance (ohm) of the line
ra: resistance per unit length (ohm/km) of the line

X total inductive reactance per unit length
(ohm/km) of the line

L: total line length (km)

Transformerww.-Loss. total loss (kW) in  the
transformer

Totalkw-Loss: total active loss (kW) for a
meteing point

kWoeoreLoss: constart loss (kW) from the open-circuit
test

Adjustedw : adjusted (kW) active power

|

lune:-current-{Ampere)-along-the line
e 3E O IRV SR L
e I Em——
Rune-total resistance{ohm)-of the line
a:-resistance-per-unit length-{ohm/km)-of the line
X total inductive reactance—per—unit length

L-totalline length-tkmy

Transformeruwtess: total loss{(kKW)—in—the
transformer

Tetalow-Loss—total active loss (kW) for-a
metering point

MW oereress-constantloss (kW) -from-the-open-circuit
test

SSLF: Site — Specfic Loss Factor

SSIE. Sito—Spoch

Calculation of Line Losses

k WhM eter

kw Meter = I

)2
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Title Clause Provision Proposed Amendment Rationale
kVARA
KVARpeter = —— "
p f — kWMeter

\/(kwMe!er)z + (kVARMem}z

kwMerer
\'(3 X Vna:ed X pf

A _ ("Line)z X RT
Lineyw-1oss =000

’Line =

Calculation of Transformer Losses:

For the calculation of the transformer losses, the

following percent transformer

loss

(%Transformerqss) shall be used to determine the

total transformer losses.

Capacity (kVA Percent Transformer
Loss (%)

1000 1.9

2000 | 1.8

3000 | 1.7

4000 1.6

5000 ] 1.5
10000 1.4 N

For in between capacities, interpolation shall be
performed to calculate the Percent Transformer

Loss.

2/
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Title

Clause

Provision

Proposed Amendment

Rationale

When translating power (and energy) metered at
the secondary side to the primary side, the
following formula shall be used:

kw.ﬂl eter

1— %Transf ormer;_,m)
100

k WP—M eter =

kVAR Meter

_ %Transformer,,
100 )

KVARp metor =
(

Transformerkw—l.ass = ka—Meter = kwMel‘er

Conversely, power (and energy) that is metered at
the primary side shall be translated to the
secondary side using the formula:

%Transformer Lnss)

ka—Meter = kwMeter(l - 100

%Transformer o
100

kVARs_pmeter = KVARperer(1 —

Transfarmerkw—l.oss = kwMeter = ka—Meler

| Calculation of Adjusted Energy

Totalyyw_joss = Linegy_joss + Transformer o
| Adjustedy = kW yecer + TOtalgy_ 155

| (+) = if the connection point is located before the
| metering point (i.e., the line current initially
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Title

Clause

Provision Proposed Ameniment

Rationale

passes through the connection point then the
metering point

(-) = if the connection pointis located after the
metering point (i.e., the line current initially

passes through the metiring point then the
connection point)

Adjustedeh = Adjustedkw X

Where:
R; = Total resistance of the line conductor per line,
in ohms

X, = Total Reactance of the Line Conductor per
line, in ohms

pf = Power Factor

kW Rpgeer = Active energy derived from the meter
| registration, in kWh
kVARRMy..r= Reactive enerq) derived from the

meter registration, in KVARh
|

kW yeter = Demand (Active Pover) derived from the
meter registration, in kW

KV AR pore = Reactive Power derived from the meter
registration, in kVAR

I1ine = Current along the line, n Ampere

Vratea = Rated voltage of the line, in kV

Lineyy_1.ss = the active loss aong the line, in KW
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Title

Clause

Provision

Proposed Amendment

Rationale

kW _pecer = Translated active power at the primary

| side of transformer, in kW

kVARp_perer= Translated reactive power at the
primary side of transformer, in kVAR

kW perer = Translated active power at the
secondary side of the transformer, in kW

KVARg_peter = Translated reactive power at the
secondary side of the transformer, in kVAR

% Transformer;,., = Percent Transformer Loss

Transformeryy_;,.c = Total loss in__the
transformer, in kW

Totakpyw _1oss = Pross= Total active loss for a

mefering point, in kW

Adjusted,,, = Adjusted active power, in kW

t = duration of a dispatch interval, in hours

Adjusted;,y;, = Adjusted active energy, in kWh

Adjustment

|
Site - Specific Loss | Appendix

[ K

B. Cases for Loss Calulation (Customer)

Case 1. A metering point is located after the market
trading node (Figure L1)

B. Cases for Loss Calculation {Custemer)
Note: The following illustrations and computations

{-aresample cases only. Other actual detailed cases

may use more than one sample case and may be
discussed with the Trading Participants, Metering
Services Provider, and Network Service Provider if
hecessary.

Line Loss Only

AN
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Title Clause Provision Proposed Ameniment Rationale
.—1 Markot Trading Node | Case 1: A metering connectionpoint is located after
before the metering point marke-trading-rede (Figure
}um‘m,m L1 and G1) (In this case, theline current initiall
passes through the connection point, then the
T PR metering point
[P +LineLnas
é
FigureL1 _l_ "
Kine « LinplLoas
Linexw:-Loss = ULine) 2 * RLine l j
Ruine =ra*L
Figure L1
Linekvar-Loss = (luine) 2 * Xiine
a. Loads:
Xline =X*L
Transformeriw-Loss = kWi * % Transformerioss Fone l i
Totalkw-Loss = Linekw:Loss + Transformerkw.Loss .f N
SSLF = 1 + (Totalkw-iess + kW) [Note:
Totalwv.ross and kWi will have positive values in this fhouretl
case)
b. Generators:
Adjustediw = Totalkwioss + KW
= SSLF * kWi
Adjustediwn = Adjustedkw * t
Figure G1
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Title

Clause

Provision

Proposed Amendment

Rationale

l:inekw—hesa—:—(-‘une}-QLRLine
Ruire =Fa L

Linekvartoss——={Hine}*—Kiine

Kling =X L

Transformerw Loss = KWW * Y6 Transformerioss

- : 3} {Note:
Totalw Loss-and-kWa-will-have-positive—values-in-this
6ase]

Adjustediw—= Totalkuioss+ kWi

—  =SSLF kW

Adppstediwn— =Adfustedwn® t

ktheter

kW yerer = ¢

kVAR hM eter

KVAR yecer = T

kW preter
pf= Met

[ 1AL A2 b AR 32
VAW Meter ) T RV AR Meter)
kwMeter
\[3 X Vgatea % pf

. (Ipine)® X Ry
Linegy_poss = T TR

JLim -

4/
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Title Clause Provision Proposed Ameniment Rationale

Totalyy_poss = Lineyy_poss
Adfustedkw = kwmm. A Totahw_ﬂnsg
Adjustedy, = Adjusted,;y X

Site — Specific Loss | Appendix | Case 2: A metering point is located before the market | Case 2: A metering connection point is located befere

Adjustment K trading node (Figure L2) after the metering point markettrdingrede (Figure L2

} — Tranetormer Loss

—Line Loss

Market Trading Node

Kine

FigurelL2
Linekw-Loss = (luine) 2 * Ruine
RLine =ra*L
Linekvar-Loss = (lLine) 2 * Xiine
Xline =Xi*L
Transformeriw.Loss = kWi * % Transformerioss

Totalkw.Loss = Linekw.Loss + Transformerkw-Loss

SSLF = 1 + (Totalwuioss + kW) [Note: TotalwLoss

and kWi will have negative values in this case]

and G2) (In_this case, the lne current initially
passes through the metering point then the
connection point)

} - Translarmer Loss.

]

Lina Loss

-+ — ===

Figure L2

L

a. Loads:

Connectis |
Point
Line Loss
I
Line

Figure L2
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Title Clause Provision Proposed Amendment Rationale
' Adjustediw = TotalkwLoss + KW b. Generators:
= SSLF * kWi

Adjustedkwn = Adjustedkw * t

Figure G2

Linew-Loss———=fline)-2* Riine

Rire =rat b
LinewsrLoss——={Hine) 2 Kiine

Kiine =Xt b
Fransformeruoss = kWS Transformerioss
Totala-L = LinGkw-Loss—+ Transformeran-Loss

W will : oot '
Adjtstedun———=Totaluioss—+kVWi

Adjustediwn——=Adjustediw * t
kWhMet er

kW yeer = L

kVAR hM eter

kVAR yeter = t
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Title

Clause

Provision

Proposed Amendment

Rationale

kwM eter

pf =
J{kwMeter)z + (kVARMetw)Z

kwMeler
Vr3 X VRnted x pf

. (fl'.ine)z x RT
Lineyy_joss = W

I Line =

Totalyy_poss = Linepy_poss
Adjustedy = kwMeter = TOtaIkW—Lass

Adjustedy), = Adjusted;y Xt

Site — Specific Loss
Adjustment

Appendix
K

B. Cases for Loss Calculation (Customer)
Generator

Case 1: A metering point is located after the market
trading node (Figure G1)

B-GCasesfor Loss Calculation{Customer)
Generalor

Transformer Loss Only

Case 1: A metering connection point is located after
before the metering point market-trading-noede (Figure
L3 and G3G1) (In this case, the line current initially
passes through the connection point then the
metering point

The revisions are being proposed to reflect
the application of the proposed new SSLA
methodology to different cases for Loss
calculation in the WESM.

4/
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Title
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Provision

Proposed Amendment

Rationale

Marknt Traring Nade
} [

Ihﬂ

Marist Trackng Node
} - Line Loss

IL_

Figure G1 Flgure G1
Linekw-Loss = (ILine) 2 * Ruine a Loads:
Ri_ina =ra" L mm“
Linexvar-Loss = (Iind 2 * Xtine ¢-®T®
Xiine =X*L fibe
Figure L3

Transformerkw-Loss = kKiVui * % Transformerioss
Totalkw-Loss = Lineww.Loss + Transformerkw.Loss kWhMeter

kwl{erer = f
SSLF = 1 + (Totalkw-oss + kW) [Mote:
Totahwoss and kW will have negative values-in-this-— — KW rerer
case) PoMeter = UhTransformer

100 )

Adjustediw = Totalkwioss + KWhi
= SSIF * kWi

Adjustediwn = Adjustediw * t

Transformeriyw_poss = kWp_perer — kWiyerer

Totalyyw_1oss = Transformery_joss

44/
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Title

Clause

Provision

Proposed Amendment

Rationale

Adjustedkw = kWMem. + Tota{kw_Loss

Adjustedkwr. = Adjustedkw x|

b. Generators:

Translormer
Loss

Pott

Figure G3

Hinewa ={uine}"Rine

Ruine =fa"L
LinewvarLoss——={Line}-*"KLine
Xiine—— =X
Fransformenanioss =KW Yo Transformerioss
Totalw Loss——=LinBunLoss—+Transformeriw-Loss

T ! i s

case]

Adjustediy———Totalonoss—+HPha

Adiustediwn——=Adjustedin * t
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Title

Clause

Provision

Proposed Amendment

Rationale

kw hM eter

kw Meter — i

kwM’el‘er

_ %Transf ormer,‘,,,,)
( 100

kW p_meter =

Transformerkw—.tnss = kw?—Meter - kwMeter
Totalyyw_1ocs = Transformery_joss

Adjustedkw = kwm,,,. + Tota!kw_Los,

Adjustedy, = Adjustedyy x t

Site — Specific Loss
Adjustment

Appendix
K

Case 2: A metering peint is located before the market
trading node (Figure G2)

Market Tracing Mede  |——

Case 2: A metering connection point is located before

afterthe metering point markettrading-nede (Figure L4
and G4G2) (In this case, the line current initially
passes through the metering point then the

connection point)

The revisions are being proposed to reflect
the application of the proposed new SSLA
methodology to different cases for loss
calculation in the WESM.

Figure 82
Linexw.-Loss = (|Linei 2* Riine
Riine =ra*l

Linekvar.Loss = (|Lme:| 2* Xline

Flgare G2

Page 23 of 35




RCC-RESQ-20-01

Annex A
WESM Manual on Metering Standards and Procedures (As revised under RCC Resolution No. RCC-RES0-19-10)
Title Clause Provision Proposed Amendment Rationale
KLine =X*L a. Loads:
Transformeriw.Loss = kWi * %Transformerioss m':“,h & PR
Totalkw-Loss = Linekw-Loss + Transformerin-Loss | _@ ! =]
SSLF =1 + (Totalkw-Loss + KWhi) Tovrala
[Note: Totalw-Loss and kWi will have positive values in
] kWh
this case] KW pgrer = tMeter
Adjustedkw = Totalkwiess + kWi
= 8SLF * kWi %Trunsformer
kWS—Meter = kwMeter(l = 100 LOSS)

Adjustediwn = Adjustediw * t

Transformery_joss = kW ppera — kWs_preter
Totalyy_poss = Transformeryy_poss
Adju'gtedkw s kwMeter T Tota{kw—l’.oss

Adjusted ), = Adjustedy xt
b. Generators:

Transformer
Loss

Figure G4
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Title
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Provision

Proposed Amendment

Rationale

Site - Specific Loss
Adjustment

Appendix
K

kWhMeter

kW yerer = ¢

%Transformery,,,
100

kWS—Meter = kwM’el‘er(i -

Transformerkw—l.oss = kwM’eler = ka—Meler
Totalyy_1oss = Transformery ;o
Adjustedpy = kW yerer — TOt@Lpy s

Adjustedy), = Adjusted;y x t

N/A

Line Loss and Transformer Loss

Case 1: A connection point is located before the
metering point (Figure L5, L6, G5 and G6) (In this
case, the line current initially passes through the
connection point then the metering point)

a. Loads: (Metering Point at the Transformer)

| Connection

. Point
Line Loss Transformer
/—A—‘\I_H
l_.._ 5, Y S— S
Figure LS
k . kWhMeter
W.Heter =

t

Provide new sample cases
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kVARh
KVARpeter = ——
_ kwMerer
KW p-Meter = %Transforner,,,
- 51/ —
kVAR —r kVARMeIrr
P-Meter = 0Transf Ormer 55,
100

Transformerkw-—!.nss = ka—Mrter - kwMete!’

p f — ka—Meter
\[(ka—Meter)z + (kVARP-Meter)Z
I o kWP—Merer'
Line —

\fg X VRated x pf

. (Iine)® X Ry
Lineww-toss =000

Totalyy_joss = Lineyy_poss + Transformeryy_poss
Adjustedyy = kW pyperer + TOl@lw _poss

Adjustedkw;‘ = Adjustedkw it

b. Loads: (Connection Point at the Transformer)

Connection
Point
Transformer .
Léng Line Loss

Eigure LG

4
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Title Clause Provision Proposed Amendment Rationale
kWh

kW yerer = __Eﬂifff.
kVARRhyeter

KV ARyeter = ——

_ kwMe:er
pf =
J(kwMeter)z + (kVARMeter)z
h,ima = kwMeter

V3 X Vigatea X Pf

. _ Uime)® X Ry
Linepy_poss = 1000

kW'MEl‘E‘I' = kWM,_.ter 4 Linekw,ms,
(Note: For this case, kW' yerer = kWs_peter)
ka—Meter

_%Transformer
100 )

kw?— Meter =

Transformerkw—l.nss = ka—Meter e ka—Meter

Totalpyw_poss = Lineyy_1oss + Transformery_;qss

Adjusted;yy = kW yocer + TOE@Lgy_poss

Adjustedy,, = Adjustedyy x t

4/
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Rationale

¢. Generators: (Connecton Point at the

Transformer)

Translarmar
Line Loss iy

Figure G5

kWhMe:er

KW yeter = t

kVARA
kVARpeter = _—tmﬂﬂ
= kwMe.!er
\/(kwMeter)z + (kVARMetr)z
kwMe:er

\{5 X V.Rnted X pf

pf

IfLi:lm =

, (Ipine)* X Ry
Lineyy._poss = 1000

kW' perer = KW peter + Linepay_jpgs
(Note: For this case, kW 'y rer = kWs_peter)

kws —Meter

L WTransforneryy,
= 100 )

ka—Meter =

Tra“slrormerkw—boss = ka—Meter oo ka—Mefer

A/
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Rationale

Adjustedyy = kW yerer + Totalpyw_1oss

Adjusted,y, = Adjusted,y, X t

Totalyy_joss = Linepy_joss + Transformery._pocs

KkVARp_peter = oy % Transformer g,
100 )

Transformerkw—i.ass = ka—Meler = kwMeler

d. Generators: (Metering Point at the
Transformer)
Trynaformar Line Loss
g@—g«
Tiire
Figure G6
kWh
W yorer = %
kVARRy i,
| KV ARyeter = ——
kwMeter
KWr-seter = Y%Transformer,
A-——F00 )
kVAR Meter

A/
Page 29 of 35




RCC-RESO-20-01
Annex A

WESM Manual on Metering Standards and Procedures (As r:evised under RCC Resolution No. RCC-RES0-19-10)

Title

Clause

Provision

Proposed Ameniment
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ka—Meter

pl=
\/(ka—Merer)z + (kVARP-Meter)z

ka—Meter
V'r3 X Vnal:ed X pf

(I1ine)® X Ry
1000

“Lim! =

Linekw—l.nss b

Totalyy_joss = Linejy_josc + Transformery_j.qc
Adjustedy = kWMe,,_,,. + Total,‘w,,_oss
Adjustedy;, = Adjustedy X

Case 2: A connection pointis located after the

metering point (Figure L7, L8 G7 and G8) (In this

case, the line current initially passes through the
metering point then the connection point)

a. Loads: (Connection Point at the Transformer)

Line Loss. Transformer
Loss

— ]

° Tiine
Figure L7
kW hpye,
kWMeter = %
kVARhK y
kVARyerer = S e

t
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i kwMeter
o= 2 2
J(kwﬂfeter) + (kVA Rueter}
I s kwMetsr
Line —

\‘{§ X VRated X pf

, _ (Iuine)* X Ry
Linegw _joss = 1000

KW 'yerer = KW porer — Line€py_poss
(Note: For this case, kW' yeer = kW p_peter)

YUTransformer,g

kW _perer = kW p_peter(1 — 100

Transformery._ioss = kW p_peter — KWs_pteter
Totaly 1055 = Linepy_pocc + Transformeryy_jqss
Adjustedyy = kW perer — Totalyy poss

Adjusted ), = Adjustedy X t

b. Loads: (Metering Point at the Transformer)

Loss
W — » e Point l
Figure L8
kW hppeter
kWyerer = %
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KVARRyoper
kVARMeter = fnet

YTrinsformer

KW s_peter = KW prorer (1 — 100 )

HTransformer

kVARs yeter = KVARporer(1 —

100

Tra“sformerkw—l.nss = kwMehr‘ o ka—MeteJ‘

pf — ka-—-MEtEl'
\/(ka—Meter)z + (kVARS-Meter)z
I _ kwMeler'
Line '\""3 X Vnated X pf
; _ ine)* X Ry
Linewy-ross = —J 000

Totalyy_o5s = Linepy_joss + Transformery_joss
Adjustedyy = KW yerer — TOt@y_poss

Adjustedyy, = Adjustedy x!
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c. _Generators: (Metering Point at the
Transformer)

—
Connection Transformer
Paint Line Loss Tise

Figure 67
kW yerer = %t"ﬂ"
KVAR yoter = _ﬂkv‘w:‘”e._‘"
WWiitinen= Wi e (L %Tl‘ans{ (t;;'merwss
KVARs pmeter = KVAR ppeper (1 — %Trans{;:]‘merlm)

Transformer gy _joss = KW peter — kWs_preter

kws— Meter

pf =
VKW s_preter)? + (KVARs_precer)?

kW S—Meter

I Line = 7= _ . . -
\[3 X meed x p)r

; _ (ILine)* X Ry
Linepy _poss = 1000

Totalyy._1oss = Lineyy poss + Transformeryy_joss

o/
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Adjusted,y = kW yerer — TOtaly_poss

Adjustedy, = Adjusted;y X1

d. Generators: (Connecton Point

at the

Transformer)

Connection
Point _
Traba Line Loss

Figure G&
kW hyeter
kWMeter = $
t
kVARhK :
kVARMersr = %
_ kwMeter
pf= - =
'\/(kwMeter) + (kVARMeM)
kW eter
J“iﬂe = Net

\fi x V.Rared X pf

; _ (yine)* X Ry
Lineyy_oss = 1000

' =
kW Meter = kwMeter - Ll“ekw—hss

(Note: For this case, kW' ycer = KW p_peter)

4/
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%Transformer,, ]

ka-Meter = kwMeter(I ‘. )

100

Transformer ay_pocs = kW p_perer — kWs_preter
Totalyy_1oss = Linejyy_po5s + Transformery_ o5
Adjusted,y = kW yepe, — Totalyy. poss

Adjusted ), = Adjusted,y x t
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