





Annex A
RCC Resolution 2010-07_Proposed Amendments to the WESM Metering Standards and Procedures Manual, Issue 5.0

Proposed Changes to the WESM Metering Standards and Procedures Manual, Issue 5.0
RCC/WESM-08/05

Title Section Provision Proposed Amendment Rationale/
Recommendation

Use of Meter 7.4.3.4 New sub-section Meter Register Readings (Present Index & Settlement for delivery or
Register Previous Index corresponding to the start and | connection point under the
Reading in VEE end of the period to be settled) may be used | given circumstances.

for the VEE process under the following

circumstances: In cases of non-availability

and/or failure of both
a. Non availability of load profile capable registered main and
meter alternate meters.

b. Failure of both main and alternate meters

c. Load profile data of the main/alternate
meters is corrupted

The trading participant through its MSP is
required to submit the meter register
readings from an installed Statistical or
Revenue-class meter subject to the review
and acceptance of the MO for use in the
VEE process, based on the following criteria:

a. The meter where the register readings
are taken measures the energy at the
same metering point as the main meter.
If the meter is not measuring at the same
metering point as the main meter,
corresponding adjustments for line and
transformer losses shall be applied to the
register readings.
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Section

Provision

Proposed Amendment

Rationale/
Recommendation

b. The meter where the register readings are

taken is certified by the MSP to have
been tested and the error is quantified in
a test report.

The register readings are adjusted for the
meter error.

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

a. The hourly 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 hourly equivalent meter data shall
undergo site — specific loss adjustment
for any equipment between the market
trading node and the meter.

Register readings for succeeding
settlement periods shall be submitted by
the trading participant through its MSP
and shall be used by the MO until a load
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Title Section Provision Proposed Amendment Rationale/
Recommendation
profile meter data is available.
7.4.3.5 New sub-section The decision to use the substituted data in
the settlement process shall be based on
results of the trouble call investigation.
General 9.8.3 Coreposs-meter = TCOre o5 + CoreLoss-Meter = TCOre| oss * Make the transformer core
Equation Nwmeters kWwi = ¥ KkWyeters loss distribution dynamic in
(Formula to be used for a Metering M1 when it | nature by allocating it
registers a consumption) proportionately to the meter
readings and Avoid too high
loss adjustment for metering
points under a transformer
with low meter readings
Coreposs-meter = TCOre o5 + CoreLoss-Meter = TCOre| oss * Avoid too high loss

NMeters

HLSwm:
(formula to be used when the meter reading
of a metering point is zero)

adjustment for metering
points with low meter
readings

Nueters : total number of meters for a given
trading interval

(complete deletion)

The term Nyeters applies or is
used only to the present
equation of the transformer
core loss distribution

Y kWyeters: SUMmation of active power derived
from the meter readings of all metering points
under the same transformer.

A term introduced for the
new equation of the
transformer core loss
distribution
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Title Section Provision Proposed Amendment Rationale/
Recommendation
HLS : Historical Load Share; the fraction or A term introduced for the
ratio of a metering point’s total energy, against | new equation of the
the total energy of all metering points under transformer core loss

the same transformer. The HLS for the current | distribution
billing month shall be based on the energy of
the last twelve (12) billing months.

Appendix Please see Annex A.1 Consistency with the new
terms and equations
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures

WESM-MSDM-MM-06

Appendix - Site-Specific Loss Adjustment

Customer
Case 1: Single Settlement Point

A metering point is connected to only one MTN:

a. Case 1 — A: only one metering point is presently connected to the MTN (figure 1)

T

Market Trading Node

Transformer Loss

| L Line Loss
]
o=
Figure 1
KWy = (KWhyi.1smin + KWhiisomin + KWhi.asmin + KWhyi.oomin) = 1h
kVaryi = (kVarhy.1smin + kVarhyisomin + KVarhyiasmin + kVarhyioomin) + 1h
ILine = KWy + ((v/3) * V * pfui)
P = cos (tan™ (kVary; + kW)
Lin€xw-Loss = (ILine) > * Ruine
Riine =ra*L
Lin€var-Loss = (Itine) * * XLine
Kline =X *L
Coreoss-wi = TCore gss * (KWy; + Zin:lkWMi ) =T,Corepss + 1
Copperioss-mi = (kWi + pfwi) + TkVA—Rating)2 * Pshort-circuit
Totalkw-Loss = Lin€xw-Loss + COre oss-mi + COPPErioss-mi
SSLF = 1 + (Totalw-Loss + KW
Adjustedyw = Totalwwioss + KWy = SSLF * kW
Issue 6.0 Public Page 1 of 33
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

b. Case 1 - B: numerous metering points connected to, or are sharing the same MTN (figure 2)

/_ Market Trading Node

Transformer 2 loss

/_ Node 1

La

I L,
Iy I3
L Node 2 v
\. —p
. |-
Transformer 1 loss O

Node 3
Le

®_

Figure 2

Active and Reactive Power:

KW1 = (KWh.15min + KWhwysomin + KWhwmi.asmin + KWhwa.oomin) = 1h

kVary; = (kVarhyy.ismin + kKVarhyisomin + KVarhyi.asmin + kKVarhyi.oomin) = 1h

KW = (KWhyz.15min + KWhwz-30min + KWhwz.asmin + KWhyz.00min) + 1h

kVary, = (kVarhyo.ismin + kKVarhya.somin + KVarhyz.asmin + kKVarhyo.oomin) = 1h

KWz = (KWhz.15min + KWhwuz-somin + KWhwuz.asmin + KWhys.oomin) + 1h

kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kVarhys.oomin) = 1h

KW = (KWhpa-1smin + KWhya-zomin + KWhma-asmin + KWhaoomin) = 1h

kVarys = (kVarhys.ismin + kKVarhyasomin + KVarhys.asmin + kKVarhya.oomin) = 1h

Line Currents and Line Losses:

Iy = kW1 + ((\/3) * V1 * pfy) = KWyt = ((v/3) * V1 * cos (tan™ (kVary, + KWy)))

I3 = KWz = ((v/3) * V2 * pfy) = kW2 + ((+/3) * V2 * cos (tan™ (kVary, = kWiy)))

ls = KW = (V3) * V3 * pfy) = KW = ((V3) * V3 * cos (tan™ (kVarys + KWis)))

lg = kKW + ((\/3) * V4 * pfy) = kWys + ((\/3) * V4 * cos (tan'l (kVarys + kWwa)))
Issue 6.0 Public Page 2 of 33

Annex A.1_RCC Resolution 2010-07



K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Lines aw-Loss =(s"*Rs = (Is)" * (ras * L)
Linesvartoss = (s)°*Xs = (Is)* * (Xis * Ls)
Lin€e aw-Loss =06 *Re = (Ie)" * (rac * Le)
Linesvartoss = (6 *Xs = (Ie)* * (Xis * Lo)
Total Active Power at Node 3 (kWy.3) = kWys + kWws + Lin€sow-Loss + LiN€gw-Loss

Total Reactive Power at Node 3 (kVarys) = kVarys + kVarys + Lines.kvar-Loss + LiN€s.kvar-Loss

|4 = kWN_3 - ((\/—3) * VN_3 * pr_3) = kWN_3 - ((\/—3) * VN_3 * cos (tan_l (kVarN_3 - kWN_3)))

Line4.iw-Loss =(°*Rs = (1a)** (ras * Lo)
Lineswvartoss = ()°*Xs = (1a)°* (Xis * Lo)
Lines.iw-Loss =(**Rs = (13" * (ras * La)
Linesivartoss = ()°*Xs = (I3 * (Xia * Lo)

Total Active Power at Node 2 (KWy.2) = KWy, + KWz + KWy + Linesgw.Loss + LiN€sww-Loss
+ Lines—kW—Loss + Lineﬁ—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + kVarys + Linez wvar-Loss
+ I—lne4—kVar—Loss + I—meS—kVar—Loss + I—me(i—kVar—Loss

I, = KW + ((\/3) * Vo * pr_g) = kWp.o = ((\/3) * V-2 * CcOS (tan_l (kVarN_z - kWN—Z)))

Linez-cw-Loss =(2**Re = (1" * (faz * L2)
Linez-var-Loss = (12" * X2 = (12" * (X2 * L)
Line.iw-Loss =()°*Ry = (1)** (ras * Ly)
Linervaross = ()7 * X = (1)°* (X * Ly)

Distributing Lin€sxw-Loss
For M3, Linesxw-Loss-m3 = (Lin€s-kw-Loss * (KWis + Lin€s aw.Loss)) = KWn3
For M, Lines.w-Loss-ma = (Lineqw-Loss * (KWwma + Lin€s.w-Loss)) + KWn.3

Distributing Lin€s xw-Loss

For My, Linez.ow-Loss-m2 = (Lin€syw-Loss * (KW + Lin€siw.Loss)) T KWi2
For M3, Linez.w-Loss-m3 = (Lin€syw-Loss * (KWis + Lin€saw-Loss + LiN€4w-Loss-m3)) T KWz
For My, Line.ow-Loss-m4 = (Lin€syw-Loss * (KW + Lin€giaw-Loss + LiN€4w-Loss-ma)) T KWz

Transformer Losses:

n
T1Core oss-m1 = T1Core oss * (KW + Zi :lkWMi ) =T.CoreLess + 1

Issue 6.0 Public Page 3 of 33
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
T,Copperiossmi = (KWwmi + pfy) + leVA—Rating)2 * Pshont-Circuit-T1
ToCorelossm = ToC0reLoss * (KW * Ein:lkWMi )
T,Core oss-m2 = ToCore gss * (KW + Zin:lkWMi )
T2Core oss-ms = ToCore oss * (KW + Zin:lkWMi )
T,CoreLoss-ma = T,Core oss * (KWwa + Zin:lkWMi )
T>Copperioss = (KWna + pfna) + T2kVA-Rating)2 * Pshort-Circuit-T2

TzcopperLoss—Ml = TZCOpperLoss * (kWMl + Linel—kW—Loss) + kWi
T,Copperiossmz = ToCOPPerioss * (KW + Lin€sw-Loss + LiN€ogw-Loss-mz) + KWin.1
T,Copperiossms = ToCopPerioss * (KWiz + Lin€sxw-Loss + LiN€4sw-Loss-m3 + LiN€2jw-Loss-m3) + KW

T,Copperiossma = ToCOPPErLoss * (KWia + Lin€sxw-Loss + LiN€4sw-Loss-ma + LiN€2jw-Loss-ma) + KWii1

Total Active Loss for each Meter:

Totalw-Loss-m1 = Lineykw-Loss + T1C0re oss + T1COpPPEr ossms + T2COr€ ossma + T2COPPErioss-mi
Totalw.Loss-m2 = Lin€sw-Loss + LiN€2kw.Loss-m2 + T2COr€ oss.mz + T2COPPEriossmz

Totalw-Loss-m3 = Lin€skw-Loss + LiN€sxw-Loss-m3 + LiN€2kw Loss-m3 + T2C0r€ oss.mz + T2COPPEriossms
Totalw-Loss-m4 = Lin€skw-Loss + LiN€sxw-Loss-ma + LiN€2kw Loss-ma + T2COr€ oss.ma + T2COPPEIiossma
SSLF:

SSLFMl =1+ (TOtalkW—Loss—Ml = I(WMl)

SSLFMZ =1+ (TOtalkW—Loss—MZ = kWMZ)

SSLFM3 =1+ (TOtalkW—Loss—M3 - kWM3)

SSLFwa4 = 1 + (Totalw-Loss-ma + KWpa)

Adjusted Active Power:

Adjustediw-mi = Totalw.-Loss-m1 + KW
Adjustediw-mz = Totalw.-Loss-m2 + KWpw2
Adjustediw.ms = Totalw.Loss-mz + KWiys
Adjustediw-ma = Totalw.-Loss-ma + KWpa

In the event that Meter 4 reading becomes zero (0), see figure 3:
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures

Transformer 1 loss

WESM-MSDM-MM-06

Market Trading Node

Transformer 2 loss

Node 1

Node 2

T
1)

\1
S
()=

= = "1 Node3 |
Le

.

..

<

Figure 3

Active and Reactive Power:

KW,
kVary;
kW,
kVary;
KWz

kVarys

= (KWhw-15min + KWhyii-30min + KWhyiasmin + KWhui.0omin) = 1h
= (kVarhmi-1smin + kKVarhmi-somin + KVarhu-asmin + kVarhyi-gomin) + 1h
= (KWhyz-15min + KWhyiz-30min + KWhyiz.45min + KWhz.00min) = 1h
= (kVarhmz-1smin + kKVarhyz-somin + KVarhyz.asmin + kVarhyz.gomin) + 1h
= (KWhyz-15min + KWhyz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h

= (kVarhysz.ismin + kVarhus.zomin + kVarhyz.asmin + kKVarhys.oomin) = 1h

Line Currents and Line Losses:

Iy
I3

l4

Li N€s.kw-Loss

Li NE€s.kvar-Loss

= kWMl - ((\/—3) * Vl * pfl) = kWMl - ((\/—3) * Vl * cos (tan_l (kVaer - kWMl)))
= KWz + ((+/3) * V2 * pf2)

= kWyz = ((/3) * V3 * pfa)

= KWy = ((\/3) * V * cos (tan™ (kVary, + KWy)))

= kWys + ((+/3) * V3 * cos (tan™ (kVarys + KWys)))

Li N€4kw-Loss
Li N€4-kvar-Loss

Li N€3.kw-Loss

Issue 6.0

=()**Rs = (14)** (fas * Ls)
= (1) * Xs = (12)* * (X5 * Ls)
=()°*Ry = (18" * (ras * La)
= (1% * X4 = (12)> * (Xia * La)
=(°*Rs = (13)°* (ras * L)

Public

Page 5 of 33
Annex A.1_RCC Resolution 2010-07



K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Linesivartoss = () *Xs = (Ia)* * (Xis * Ls)
Total Active Power at Node 2 (kWy.2) = kW, + kWyz + Linesyw-Loss + LiN€aw-Loss

+ Lines—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + Lin€skvar-Loss + LiN€4kvar-Loss
+ I—meS—kVar—Loss

I, = KW + ((\/3) * Vo * pr_g) = kWp.o = ((\/3) * V-2 * COS (tan_l (kVarN_z - kWN—Z)))

Linez-cw-Loss =(2**Re = (1" * (faz * L2)
Linez-var-Loss = (12" * X2 = (12" * (X2 * L)
Line.iw-Loss =()°*Ry = (1)** (ras * Ly)
Linervaross = ()7 * X = ()" * (Xia * Ly)

Distributing Lin€s xw-Loss
For My, Linez.w-Loss-m2 = (Lin€z.kw-Loss * (KWz + Lin€syw-Loss)) = KWn.2

For M3, Linez.w-Loss-m3 = (Lin€sw-Loss * (KWyiz + Lin€s.w-Loss + LiN€4siw-Loss)) + KWi2

Transformer Losses:

T,Core ossm1 = T,Core gss * (KWpy + Zin:lkWMi) =T,Corepss + 1
T,Copperiossmi = (KWwmi + pfy) + leVA—Rating)2 * Pshort-Circuit-T1

T,CoreLoss-ma = T,Core oss * HLSw4

T2Core oss w1 = kW1 * (T2C0re oss — (T2C0re oss * HLSwa)) = Ein:lkWMi
T,Core pss-m2 = kW * (T2Core oss — (T2C0re oss * HLSW4)) + Zin:lkWMi
T.Core  oss m3 = KWz * (T2C0re oss — (T2C0re o5 * HLSw4)) + Zin:lkWMi
T,Copperiess = (kWny+ pfna) + T2kVA-Rating)2 * Pshort-Circuit-T2

TzcopperLoss—Ml = TZCOpperLoss * (kWMl + Linel—kW—Loss) + kWh1
T,Copperiossme = ToCopPerioss * (KW + Lin€syw-Loss + LiN€2w-Loss-m2) + KWii-1

T,Copperiossms = ToCopperioss * (KWys + Lin€s.w-Loss + LiN€akw-Loss +LINE2w-Loss-m3)T KWn-1

Total Active Loss for each Meter:
Totalw-Loss-m1 = LiN€1xw.Loss + T1COre oss + T1COPPEr ossmi + ToCOre ossmr + T2COPPEIiossmi
TOtaIkW—Loss—MZ = Line3—kW—Loss + LineZ—kW—Loss—MZ + TzcoreLoss—MZ + TZCOpperLoss—MZ

Totalw-Loss-m3 = LiNEsxw-Loss + LiN€akw-Loss + LiN€2kw-Loss-m3z + T2COr€ gss-m3 + T2COPPErioss-m3

Issue 6.0 Public Page 6 of 33
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

Totalaw-Loss-ma = T2COre gss-ma

Adjusted Active Power:

Adjustediw-mi = Totalw.-Loss-m1 + KW
Adjustediw-mz = Totalw.-Loss-m2 + KWw2
Adjustediw.ms = Totalw.Loss-mz + KWiys
Adjustediw-ma = Totalww-Loss-ma W °
SSLF:

SSLFw = 1 + (Totalw-Lossm1 + kW)
SSLFy, = 1 + (Totalw-Lossmz + kW)
SSLFus = 1 + (Totalw-Loss-m3 ~ KW3)

0

SSLFus = 1+ (Totakiosswa = KWiG) = o0

Case 2: Multiple Settlement Points

A metering point is connected to two or more MTNs during normal condition (figure 4)

Market Trading Node 1 | =~ &« | Market Trading Node 2
Transformer 1 Loss Transformer 2 Loss
‘/_ Node 1

Node 2 _\" —_

Node 3
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

Active and Reactive Power:

KW1 = (KWhw-15min + KWhyi1-30min + KWhuiasmin + KWhui.0omin) = 1h
kVary; = (kVarhy.ismin + kKVarhyisomin + KVarhyi.asmin + kKVarhyi.oomin) = 1h
KW = (KWhyz-15min + KWhyiz-30min + KWhyz.45min + KWhz.00min) = 1h
kVary, = (kVarhyo.ismin + kKVarhyasomin + KVarhyz.asmin + kKVarhyo.oomin) = 1h
KWz = (KWhyz-15min + KWhyiz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h
kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kVarhys.oomin) = 1h
KW = (KWhpa-1smin + KWhya-zomin + KWhma-asmin + KWhpaoomin) = 1h
kVarys = (kVarhys.ismin + kKVarhyasomin + KVarhys.asmin + kKVarhya.oomin) = 1h

Line Currents and Line Losses:

Iy = kW1 + ((\/3) * V1 * pfy) = kW = ((+/3) * V1 * cos (tan™ (kVary, = kW)
I3 = kW, + ((\/3) * V2 * pfy) = KWy = ((\/3) * V, * cos (tan™ (kVary, + KWy)))
ls = KW = (V3) * V3 * pfy) = KWis = ((V3) * V3 * cos (tan™ (kVarys + KWis)))
lg = kKW + ((\/3) * V4 * pfy) = kWys + ((\/3) * V4 * cos (tan'l (kVarys + kWywa)))
Lines.xw-Loss =(9°*Rs = (1s)"* (fas * Lo)
Linesivartoss = () *Xs = (1) * (X5 * Ls)
Lines w-Loss =(9"*Rs = (Ie)" * (ras * Lo)
Lin€s-kvar-Loss = (Ie)” * Xs = (1) * (X6 * Le)

Total Active Power at Node 3 (kWp.3) = kWys + kWys + Lines gw.ross + LiN€sw-Loss
Total Reactive Power at Node 3 (kVary3) = kVarys + kVarys + Lines kvar.Loss + LiN€s.kvar-Loss

|4 = kWN_3 - ((\/—3) * VN_3 * pr_3) = kWN_3 - ((\/—3) * VN_3 * cos (tan_l (kVarN_3 - kWN_3)))

Line4.iw-Loss =(°*Rs = (1a)** (ras * Lo)
Lineswvaross = ()" *Xa = (1a)°* (Xis * Lo)
Lines.iw-Loss =()**Rs = (13" * (ras * La)
Linesivartoss = ()°*Xs = (I3 * (Xia * Lo)

Total Active Power at Node 2 (KkWy.2) = kW, + KWz + KWys + Lin€z w.Loss + LiN€4w-Loss
+ Lines—kW—Loss + Lineﬁ—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + kVary, + Linez wvar-Loss
+ I—lne4—kVar—Loss + I—meS—kVar—Loss + I—me(i—kVar—Loss
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

I, = KW + ((\/3) * Vo * pr_g) = kWp.o = ((\/3) * V-2 * CcOS (tan_l (kVarN_z - kWN—Z)))

Linez-cw-Loss =(2**Re = (1" * (faz * L2)
Linez-var-Loss = (12" * X2 = (12" * (X2 * L)
Line.iw-Loss =()°*Ry = (1)** (ras * Ly)
Linerivaross = ()7 * X = ()" * (X * Ly)

Distributing Lin€sxw-Loss
For Ms, Lines.w-Loss-m3 = (Lineqw-Loss * (KW + Lines.ww-Loss)) + KWn.3
For M, Linesw-Loss-ma = (Lineqw-Loss * (KWwma + Lin€s.w-Loss)) + KWn.3

Distributing Lin€sxw-Loss

For My, Linez.w-Loss-m2 = (Lin€syw-Loss * (KW + Lin€siw.Loss)) T KWi-2
For M3, Linez.ow-Loss-m3 = (Lin€syw-Loss * (KWis + Lin€saw-Loss + LiN€4w-Loss-m3)) T KWz
For My, Line.ow-Loss-m4 = (Lin€syw-Loss * (KW + Lin€giow-Loss + LiN€4w-Loss-ma)) T KWz

Transformer Losses:

T,CoreLoss-m1 =T,Core pss * (KWyy + Zin:lkWMi )
T,Coreiossmz = T,Core pss * (KWw, + Zin:lkWMi )
T.Core oss-m3 = T,Core oss * (KWys + Zin:lkWMi )
T,Core gss-ma =TiCoreLpss * (KWyg + Zin:lkWMi )
T,Copperioss = (KWny + 2) + pfya) + leVA—Rating))2 * Pshort-Gircuit-T1

T,Copperiossmi = T1Copperioss * (KW + Lin€1gw-Loss) T KWn1

T,Copperiossmz = T1COpperioss * (KWy2 + Lin€sw-Loss + LiN€ogw-Loss-mz) + KWin-1

T1Copperiossms = T1COpPPerioss * (KWwz + Lin€s.kw-Loss + LiN€s-kw-Loss-m3 + LiN€ssw-Loss-ma) + KWt
T,Copperiossma = T1COpPerioss * (KWwa + Lin€sw-Loss + LiN€sw-Loss-ma + LiN€asw-Loss-ma) T KW
T2Core oss-m1 = ToCore oss * (KW + Zin:lkWMi )

T2Core oss-mz = ToCore oss * (KW + Ein:lkWMi )

T>Core oss-ms = ToCore oss * (KW + Zin:lkWMi )

T2Core oss-ma = ToCore oss * (KW + Zin:lkWMi )

T,Copperiess = ((KWna = 2) = pfya) = T2kVA-Rating))2 * Pshort-Gircuit-T2

T,Copperiossmi = T2Copperioss * (KW + Lin€1gw-Loss) T KWn1
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

ToCopperiossmz = T2COPPerioss * (KWwz + Lin€s gw.Loss + LiN€2kw-Loss-m2) + KWii.g
T,Copperiossms = ToCopperioss * (KWiz + Lin€sw-Loss + LiN€4xw-Loss-m3 + LiN€4sw-Loss-m3) + KW

ToCopperiossma = ToCOPPErioss * (KWia + Lin€sw-Loss + LiN€4sw-Loss-ma + LiN€4sw-Loss-ma) T KW

Total Active Loss for each Meter:
Totalw-Loss-m1 = Lineysw-Loss + T1C0r€ oss-m1 + T1COPPEr oss-m1 + T2COre gss-m1 + T2COPPEr oss-m1

Totalaw-Loss-m2 = Lin€siw-Loss + LiN€aiw-Loss-m2 + T1COre gss-mz + T1COPPEr oss-m2
+ TCore oss-mz + T2COppPer oss-m2

Totalaw-Loss-m3 = Lines.w-Loss + LiN€aw-Loss-m3 + LiN€2w-Loss-m3 + T1COM€Loss-ma
+ TlcopperLoss—M3 + TzcoreLoss—M3 + TzcopperLoss—M3

Totalw-Loss-ma = Lin€g.kw-Loss + LiN€aw-Loss-ma + LiN€2w-Loss-ma + T1COr€Loss-ma
+ T1Copperioss-ma + ToCOre oss.ma + ToCOPPErLoss-ma

SSLF:

SSLFw; = 1 + (Totalw-Loss-mz * KWpz)
SSLFy2 = 1 + (Totalw-Loss-mz = KWi2)
SSLFus = 1 + (Totalw-Loss-m3 ~ KW3)
SSLFy = 1 + (Totalw-Loss-ma = KWya)

Adjusted Active Power:

Adjustediw-mi = Totalw.-Loss-m1 + KW
Adjustediw-mz = Totalw.-Loss-m2 + KWpw2
Adjustediw-mz = Totalw.-Loss-mz + KWz
Adjustediw-ma = Totalw.-Loss-ma + KWpa

Case 3: Alternate Settlement Points:
A metering point is connected to another MTN for alternate source of power during emergency
condition or pre-arranged shutdown
a. Case 3 — A: a metering point is connected to another transformer for alternate source of
power during emergency or pre-arranged shutdown. Usual setting for alternate source of
power from the same substation (figure 5).
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Market Trading Node 1 | =~ - Market Trading Node 2
Transformer 1 Loss Transformer 2 Loss
x /— Node 1

A\ 4

L Node 2 —\" I
_—

Node 3

e ¢

Figure 5

At normal condition (figure 5), SSLF of the meters connected to each defined point of sale can be
computed separately treated the same as Case 1 — A (for T;) and Case 1 — B (for T,).

At Normal Condition for Tj:
Active and Reactive Power:
KWz = (KWh.15min + KWhwisomin + KWhwi.asmin + KWhwi.oomin) = 1h
kVary; = (kVarhy.ismin + kVarhyisomin + KVarhyi.asmin + kKVarhyi.oomin) = 1h
Line Current and Line Loss
ly = KW + ((+/3) * V1 * pf1)
Linesuw-oss =(**Ri = ()" * (e * L)
Transformer Losses
T,CoreLoss-m1 =T,Corepss + 1
T,Copperiossmi = (KWmi + pfy) + leVA-Rating)Z * Pshont-Circuit-T1

Total Active Loss

Totalw.-Loss-m1 = Lineyxw-Loss + T1COre ossm1 + T1COPPErioss-m1
SSLF
SSLF w1 = 1 + (Totalw-Lossm1 + kW)
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

Adjusted Active Power:

AdeStEde_Ml = TOtaIkW—Loss—Ml + I(WMl

At Normal Condition for T,:

Active and Reactive Power:

KW = (KWhyz-15min + KWhyiz-30min + KWhyz.45min + KWhz.00min) + 1h
kVary, = (kVarhyo.ismin + kKVarhya.somin + KVarhyz.asmin + kKVarhyo.oomin) = 1h
KWz = (KWhyz-15min + KWhyiz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h
kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kVarhys.oomin) = 1h
KW = (KWhpa-1smin + KWhya-somin + KWhma-asmin + KWha-oomin) = 1h
kVarys = (kVarhys.ismin + kKVarhyasomin + KVarhys.asmin + kKVarhya.oomin) = 1h

Line Currents and Line Losses:

I3 = kW, + ((\/3) * V2 * pfy) = KWy = ((\/3) * V * cos (tan™ (kVary, + KWy)))
Is = KWys + ((v/3) * V3 * pfa) = KWys + ((v/3) * V3 * cos (tan™ (kVarys + kWys)))
ls = kKW + ((\/3) * V4 * pfy) = KWy = ((\/3) * V4 * cos (tan™ (kVarws + KWa)))
Lin€s.w-Loss =(s)**Rs = (Is)** (fas * Ls)
Linesivartoss = (s)"*Xs = (Is)° * (Xis * Ls)
Lin€e.w-Loss =(6)**Rs = (le)° * (ras * Lo)
Lin€s.kvar-Loss = (Ie)* * Xs = (I6)> * (X1 * L)

Total Active Power at Node 3 (kWy.3) = kWi + kWys + Lines gw.ross + LiN€sw-Loss
Total Reactive Power at Node 3 (kVary.s) = kVarys + kVarys + Lines kvar.Loss + LiN€s.kvar-Loss

|4 = kWN_3 - ((\/—3) * VN_3 * pr_3) = kWN_3 - ((\/—3) * VN_3 * cos (tan_l (kVarN_3 - kWN_3)))

Line4.iw-Loss =(°*Rs = (1a)** (ras * Lo)
Lineswvaross = ()" *Xs = (1a)°* (Xis * Lo)
Lines.iw-Loss =()**Rs = (13" * (ras * La)
Linesivartoss = ()°*Xs = (I3 * (Xia * Lo)

Total Active Power at Node 2 (KWy.2) = KWy, + kWyz + KWy + Linesxwioss + LiN€ssw-Loss
+ Lines—kW—Loss + Lineﬁ—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + kVarys + Linez wvar-Loss
+ I—ine4—kVar—Loss + LineS—kVar—Loss + LineG—kVar—Loss
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

o= KWy = (V3) * Vi * pfna) = KWy = ((V3) * Vi * cos (tan™ (kVary. + kWy.)))
Lines-w-oss =(°*Re = ()" * (a2 * L)

Linezwvartoss = (2" *Xz = ()" * (xi2* L2)

Distributing Lin€sxwioss

For Ms, Lin€s.w-Loss-m3 = (Lin€skw-Loss * (KWy3 + Lin€sxw-Loss)) T KWh.3

For My, Lin€s.w-Loss-ma = (Lin€skw-Loss * (KWwa + Lin€sw-Loss)) T KWh.3

Distributing Lin€s xw-Loss

For My, Linez.w-Loss-m2 = (Lin€syw-Loss * (KW + Lin€siw.Loss)) T KWi-2
For M3, Linez.ow-Loss-m3 = (Lin€syw-Loss * (KWis + Lin€saw-Loss + LiN€4w-Loss-m3)) T KWz
For My, Line.ow-Loss-m4 = (Lin€syw-Loss * (KWpa + Lin€giow-Loss + LiN€4w-Loss-ma)) T KWz

Transformer Losses:

T2Core oss-mz = ToCore oss * (KW + Zin:lkWMi )
T2Core oss-ms = ToCore oss * (KW + Zin:lkWMi )
T2Core oss-ma = TCore oss * (KWa + Ein:lkWMi )
T,Copperiess = ((kWna) + pfy) T2kVA-Rating)2 * Pshort-Circuit-T2

T,Copperiossmz = ToCOPPerioss * (KWy2 + Lin€sw-Loss + LiN€ogw-Loss-mz) + KWinig
T,Copperiossms = ToCopperioss * (KWis + Lines.kw-Loss + LiN€4kw-Loss-m3 + LiN€4kw-Loss-m3) T KWn.1

T,Copperiossms = ToCOPPErioss * (KWia + Lin€sw-Loss + LiN€4sw-Loss-m4a + LiN€asw-Loss-ma) T KW

Total Active Loss for each Meter:

Totalaw-Loss-m2 = Lin€siw-Loss + LiN€aiw-Loss-m2 + T2COr€ gss-mz + T2COPPEr oss-m2
Totalkw-Loss-m3 = Lines.ow-Loss + LiN€4w-Loss-m3 + LiN€2gw-Loss-mz + T2COr€Loss.mz + T2COPPEriossms
Totalwioss-ma = Lin€s.kw-Loss + LiN€aw-Loss-ma + LiN€2w-Loss-ma + T2C0M€Lossma + ToCOPPET oss-ma
SSLF:
SSLFMZ =1+ (TOtalkW_LOSS_MZ - kWMg)
SSLFys = 1 + (Totalw.Loss-m3 T KWpis)
SSLFw4 = 1+ (Totalw-Loss-ma T KWpa)
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures

Adjusted Active Power:

Adjustediw-mz = Totalw-Loss-m2 + KWy
Adjustedykw-ms = Totalw-Loss-m3 + KWy
Adjustedw-ma = Totalyw-Loss-ma + KWiia

Maintenance or emergency on one of the transformers would close the Normally Open switch to deliver
continuous power supply to the load of the transformer that went off. If Transformer 1 remains on-line

while Transformer 2 is shutdown (figure 6):

Market Trading Node 1

Transformer 1 Loss E ?

[ Node 2

1 \
4 (=

| Node1

WESM-MSDM-MM-06

Market Trading Node 2

v

Node 3 .
X

Active and Reactive Power:

KW1 = (KWh.15min + KWhwysomin + KWhwmi.asmin + KWhwa.oomin) = 1h

kVary; = (kVarhy.ismin + kKVarhyisomin + KVarhyiasmin + kKVarhyi.oomin) = 1h

KW = (KWhyz.15min + KWhwz-30min + KWhwz.asmin + KWhyz.00min) = 1h

kVary, = (kVarhyz.ismin + kVarhyz-zomin + KVarhyzasmin + KVarhyz-oomin) = 1h

KWz = (KWhyz-15min + KWhyiz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h

kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kKVarhys.oomin) = 1h

KW4 = (KWhpg-15min + KWhya-somin + KWhya-asmin + KWhya.oomin) = 1h

kVarys = (kVarhys.ismin + kKVarhyasomin + KVarhys.asmin + kKVarhya.oomin) = 1h

Issue 6.0 Public

Page 14 of 33
Annex A.1_RCC Resolution 2010-07



K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

Line Currents and Line Losses:

Il = kWMl - ((\/—3) * Vl * pfl) = kWMl - ((\/—3) * Vl * CcoS (tan_l (kVaer - kWMl)))
I3= KW, + ((\/3) *Vy * pfg) = kW, + ((\/3) *V, * cos (tan_l (kVang - kWMz)))
Is = KWys + ((+/3) * V3 * pfs) = kWys = ((+/3) * Vs * cos (tan™ (kVarys = kWys)))
IG = kWM4 - ((\/—3) * V4 * pf4) = kWM4 - ((\/—3) * V4 * cos (tan_l (kVarM4 - kWM4)))
Lines.w-Loss =(Is)’*Rs = (Is)** (Tas * Ls)
Linesivaross = (s)°*Xs = (Is)** (Xis * Ls)
Lin€e.w-Loss =(le)’*Rs = (le)** (Tas * Lo)
Lingsxvaross = (6)°*Xs = (Ie)* * (Xi6 * Le)

Total Active Power at Node 3 (kWpy.3) = kW + kWys + Lines gw.ross + LiN€sw-Loss
Total Reactive Power at Node 3 (kVarys) = kVarys + kVarys + Lines kvar.Loss + LiN€s.kvar-Loss

|4 = kWN_3 - ((\/—3) * VN_3 * pr_3) = kWN_3 - ((\/—3) * VN_3 * cos (tan_l (kVarN_3 - kWN_3)))

Line4.iw-Loss =(°*Rs = (1a)** (ras * Lo)
Lineswvartoss = ()" *Xs = (1a)°* (Xis * Lo)
Lines.iw-Loss =(**Rs = (13" * (ras * La)
Linesivartoss = ()°*Xs = (I3 * (Xia * Lo)
Total Active Power at Node 2 (kWy.2) = kW + kWyz + KWwa + Linesyw-Loss

+ I—ine4—kW—Loss + Lines—kW—Loss + Lineﬁ—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + kVary, + Linez wvar-Loss
+ I—lne4—kVar—Loss + I—meS—kVar—Loss + I—me(i—kVar—Loss

I, = KWy + ((\/3) * Vo * pr_g) = kWp.o = ((\/3) * V-2 * COS (tan_l (kVarN_z - kWN—Z)))

Linez-cw-Loss =(2**Re = (1" * (faz* L2)
Linez-var-Loss = (12" * X2 = (12" * (X2 * L)
Line.iw-Loss =()°*Re = (1)** (a2 * L)
Linerwaross = ()% X2 = (17 * (Xiz2 * L)

Distributing Lin€sxw-Loss
For Ms, Lines.w-Loss-m3 = (Linegw-Loss * (KW + Lines.ww-Loss)) + KWn.3
For M, Lines.w-Loss-ma = (Lineqw-Loss * (KWwma + Lin€s.w-Loss)) + KWn.3

Distributing Lin€sxw-Loss

Issue 6.0 Public Page 15 of 33
Annex A.1_RCC Resolution 2010-07



K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
For Mz, Lin€a.w-Loss-m2 = (Linezkw-Loss * (KW + Lin€zxw-Loss)) T KWh-2
For M3, Linez.ow-Loss-m3 = (Lin€syw-Loss * (KW + Lin€sw.Loss + LiN€4w-Lossms)) T KWi2
For My, Lin€a.w-Loss-ma = (Linezkw-Loss * (KWwa + Lin€syw-Loss + LiN€asw-Lossma)) + KWnp

Transformer Losses:

T,CoreLoss-m1 = T,Core gss * (KWpy + Zin:lkWMi)
T,Core ossmz = T,Core pss * (KWw, + Zin:lkWMi)
T,Core gss-m3 = T,Core gss * (KWpz + Zin:lkWMi)
T,Core gss-ma =TiCoreLpss * (KWyg + Zin:lkWMi)
T,Copperiess = ((kWno) * pfna) leVA—Rating)2 * Pshort-Circuit-T1

TiCopperiossmi = T1Copperioss * (KWw1 + Lineygw.Loss) + KW
T,Copperiossme = T1Copperioss * (KW + Lin€syw-Loss + LiN€2w-Loss-m2) + KW
TiCopperiossms = T1Copperioss * (KWis + Lin€s.kw-Loss + LiN€4kw-Loss-m3 + LiN€2kw-Loss-m3) T KWi.1

T,Copperiossms = T1COPPErioss * (KWia + Lin€sw-Loss + LiN€asw-Loss-ma + LiN€2jw-Loss-ma) T KW

Total Active Loss for each Meter:

Totalw-Loss-m1 = Lin€1xw-Loss + T1COre ossm1 + T1COppPeri ossma

Totalw.Loss-m2 = Lin€sxw-Loss + LiN€2kwioss-mz + T1COre oss.mz + T1COPPEriLoss-mz

Totalw.-Loss-m3 = Linesxw-Loss + LiN€skw-Loss-m3 + LIN€2w.Loss-mz + T1COr€Loss-mz + T1COPPET oss-m3
Totalw-Loss-m4 = Lin€skw-Loss + LiN€sxw-Loss-ma + LiN€2kw Loss-ma + T1COr€ oss.ma + T1COPPEIiossma
SSLF:

SSLFMl =1+ (TOtalkW—Loss—Ml = I(WMl)

SSLFMZ =1+ (TOtalkW—Loss—MZ = kWMZ)

SSLFM3 =1+ (TOtalkW—Loss—M3 - kWM3)

SSLFwa4 = 1 + (Totalw-Loss-ma + KWa)

Adjusted Active Power:

AdeStEde_Ml = TOtaIkW—Loss—Ml + I(WMl
Adjustediw-mz = Totalw-Loss-m2 + KWy
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Adjustedkw.m3 = Totalw-Loss-m3 + KWy
Adjustedw-ma = Totalyy-Loss-ma + KWia

If Transformer 1 is shutdown while Transformer 2 remains on-line (figure 7), the manner of computation
is the same, only, it is the core loss and full-load copper loss of Transformer 2 that would be distributed.

Market Trading Node 1

— Market Trading Node 2

Transformer 2 Loss

/_ Node 1

Node 2

Node 3
lg” Le

;

Figure 7

b. Case 3 — B: a metering point is connected to another line for alternate source of power
during emergency or pre-arranged shutdown. This is the usual setting for alternate source
of power from another substation (figure 8).

Issue 6.0 Public Page 17 of 33
Annex A.1_RCC Resolution 2010-07



K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Market Trading Node 1 e — N /_ Market Trading Node 2
T
Transformer 1 Loss Transformer 2 Loss

/_ Node 1

Ly Node 2 —\,

Node 3
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At normal condition (figure 8), SSLF of the meters connected to each MTN can be computed separately
treated the same as in Case 1 — A (for T,) and Case 1 — B (for T,).

At Normal Condition for Ty:

Active and Reactive Power:

KW1 = (KWh.15min + KWhwisomin + KWhwi.asmin + KWhwi.oomin) = 1h
kVary; = (kVarhyi.ismin + kKVarhyisomin + KVarhyi.asmin + kKVarhyi.oomin) = 1h
KW = (KWhyz.15min + KWhwz-30min + KWhwz.asmin + KWhyz.00min) + 1h
kVary, = (kVarhyo.ismin + kKVarhya.somin + KVarhyz.asmin + kKVarhyo.oomin) = 1h
KWz = (KWhyz-15min + KWhyz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h
kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kVarhys.oomin) = 1h
KW4 = (KWhpg-15min + KWhya-somin + KWhya-asmin + KWhya.oomin) = 1h
kVarys = (kVarhys.ismin + kKVarhyasomin + KVarhys.asmin + kKVarhya.oomin) = 1h

Line Currents and Line Losses:

Il = kWMl - ((\/—3) * Vl * pfl) = kWMl - ((\/—3) * Vl * CcoS (tan_l (kVaer - kWMl)))
I3 = kW, + ((\[3) *Vy * pfz) = kW, + ((\[3) *V, * cos (tan_l (kVaer - kWMz)))
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
ls = KWisg + ((v/3) * V3 * pfy) = KWiss + ((v/3) * V3 * cos (tan™ (KVarys + kW)
ls = kKW + ((\/3) * V4 * pfy) = kW = ((\/3) * V4 * cos (tan™ (kVary, = kW)
Lines aw-Loss =(s"*Rs = (Is)" * (ras * Ls)

Linesivartoss = (s)°*Xs = (Is)* * (Xis * Ls)
Lin€e aw-Loss =06 *Re = (Ie)" * (rac * Le)
Linesvartoss = (6 *Xs = (Ie)* * (Xis * Lo)
Line7 aw-Loss =06 *Ry = (6" * (raz * L)
Lin€7.kvar-Loss = (Ie)* * Xy = (I)* * (X7 * L)
Total Active Power at Node 3 (kWy.3) = kWys + kWws + Linesow-Loss + LiN€gw-Loss

+ I—me7—kW—Loss

Total Reactive Power at Node 3 (kVarys) = kVarys + kVarys + Lines.kvar-Loss + LiN€s.kvar-Loss
+ I—me7—kVar—Loss

|4 = kWN_3 - ((\/—3) * VN_3 * pr_3) = kWN_3 - ((\/—3) * VN_3 * cos (tan_l (kVarN_3 - kWN_3)))

Line4.iw-Loss =(°*Rs = (1a)** (ras * Lo)
Lineswvartoss = ()°*Xa = (1a)°* (Xis * Lo)
Lines.w-Loss =(**Rs = (13" * (ras * La)
Linesivartoss = ()°*Xs = (I3 * (Xia * Lo)
Total Active Power at Node 2 (kWy.2) = kWp2 + KWy + KWpa + Lin€sw-ross + LiN€aw-Loss

+ LineS—kW—Loss + Lineﬁ—kW—Loss + I—ine7—kW—Loss
Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + kVary, + Linez wvar-Loss
+ I—lne4—kVar—Loss + I—meS—kVar—Loss + I—me(i—kVar—Loss

+ I—me7—kVar—Loss

I, = KW + ((\/3) * Vo * pr_g) = kWp.o = ((\/3) * V-2 * CcOS (tan_l (kVarN_z - kWN—Z)))

Linez-cw-Loss =(2**Re = (1" * (faz * L2)
Linez-var-Loss = (12" * X2 = (12" * (X2 * L)
Line.iw-Loss =()°*Re = (1)** (a2 * L)
Linerwaross = ()% X2 = (17 * (Xiz2 * L)

Distributing Lin€sxw-Loss

For M3, Lines.ow-Loss-m3 = (Lin€sqw-Loss * (KWyiz + Lin€sw.Loss)) T KWi3
For My, Lines.ow-Loss-m4 = (Lin€syw-Loss * (KWa + Lin€giw-Loss + LiN€7.aw-Loss)) + KW 3
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06

Distributing Lin€sxw-Loss

For My, Linez.w-Loss-m2 = (Lin€syw-Loss * (KW + Lin€siw.Loss)) T KWi-2

For M3, Linez.w-Loss-m3 = (Lin€sw-Loss * (KWyis + Lin€saw-Loss + LiN€4w-Loss-m3)) T KWz

For My, Line.ow-Loss-m4 = (Lin€syw-Loss * (KWwa + Lin€giow-Loss + LiN€7.w-Loss + LiN€4w-Loss-ma))
+ kKWp.p

Transformer Losses:

T,CoreLoss-m1 = T,Core gss * (KWpy + Zin:lkWMi )
T.Core oss-m2 = TiCore oss * (KW + Zin:lkWMi )
T1Core oss-m3 = T,Core gss * (KWpz + Zin:lkWMi )
T,Core gss-ma =TiCoreLpss * (KWyg + Zin:lkWMi )
TiCopperioss = ((KWn1 + 2) + pfiva) + Tavarating)” * PsnortGircuitT1

T,Copperiossmi = T1Copperioss * (KWm1 + Lin€1w-Loss) + KWy

TiCopperiossmz = T1COPPerioss * (KWiz + LiN€g.iw.Loss + LiN€zw-Loss-mz) = KWi1

T1Copperiossmz = T1COPPerioss * (KWys + Lin€s gw.Loss + LiN€4kw-Loss-mz + LiN€2 k. Loss-m3) = KW
T:Copperiossma = T1Copperioss * (KWwa + LiN€sw-Loss + LiN€7.kw-Loss + LiN€4.kw-Loss-m4

+ Lineziow-Loss-ma) + KWii1

Total Loss for each Meter:

Totalw-Loss-m1 = Lin€1xw-Loss + T1COre ossm1 + T1COppPeriossma

Totalw.Loss-m2 = Lin€sxw-Loss + LiN€2xwioss-mz + T1COre oss.mz + T1COPPErioss-mz

Totalw.-Loss-m3 = Lineskw-Loss + LiN€skw-Loss-m3 + LIN€2kw.Loss-mz + T1COr€Loss-mz + T1COPPEN ossm3
Totalkw-Loss-ma = Lineg.w-Loss + LiN€7.kw-Loss +LiN€4w-Loss-Ma + LiN€2jow-Loss-ma + T1COr€ oss-ma

+ T1Copperioss-ma
SSLF
SSLFy; =1+ (Totalkw.Lossm1 = KW)
SSLFyz =1+ (Totalw.Lossmz + KWy2)
SSLFy; =1+ (Totalw-Loss-mz ~ KWi3)

SSLFums = 1+ (Totalw.Loss-ma T KWpa)

Adjusted Active Power:
Adjustediw-mz = Totalw-Loss-m1 + KWz
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
AdeStEde_Mz = Totalw-Loss-m2 + KWz
Adjustedykw.ms = Totalw-Loss-m3 + KWy3
Adjustediw-ma = Totalyw-Loss-ma + KWia

At Normal Condition for T:
Active and Reactive Power:
kWys = (KWhys.15min + KWhys.somin + KWhws.a5min + KWhs.oomin) = 1h

kVarys = (kVarhys.ismin + KVarhys.somin + KVarhys.asmin + kVarhys.oomin) + 1h

Line Current and Line Loss
l7 = KWy + ((+/3) * Vs * pfs)

Line11-kw-Loss = (|7)2 *Ryp = (|7)2 * (ra-a1 * L1a)

Transformer Losses
T,Core oss-ms =T,Corepss + 1

TCopperiossms = (KWws + pfs) = T2kVA-Rating)2 * Pshort-Circuit-T2

Total Active Loss for the Meter

Totalw-Loss-vs = Line1gkw-Loss T T2C0re gss + T2COPPEross-ms
SSLF
SSLFws = 1 + (Totalw-Loss-m5 ~ KWis)

Adjusted Active Power:
Adjustediw-ms = Totalw-Loss-ms + KWys
Maintenance or emergency on the line would close the Normally Open switch to deliver continuous

power supply to the load of the line that went off. If Transformer 1 remains on-line while Transformer 2 is
shutdown (figure 9):
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Market Trading Node 1

Transformer 1 Loss

—

/_ Node 1

I\zl >
I3

Node 2

ode

Node 3

Lo

Active and Reactive Power:

KW,
kVary;
kW,
kVary;
KWz
kVarys
KW
kVary,
kKWwis

kVarys

Figure 9

WESM-MSDM-MM-06

= (KWhp1-15min + KWhya-zomin + KWhwm-asmin + KWhmi-oomin) = 1h

= (kVarhM1_15mm + kVarhMl_gomm + kVarhM1.45min + kvarhMl—OOmin) +1h

= (KWhpz-15min + KWhyi2-30min + KWhz-a5min + KWhz-oomin) + 1h

= (kVarhM2_15mm + kvarth_gomin + kvarhM2_45min + kvarhMZ—OOmin) +1h

= (KWhp.1smin + KWhya.somin + KWhyg.asmin + KWhz-oomin) = 1h

= (kVarhysz.ismin + kVarhus.zomin + kVarhyz.asmin + KVarhys.oomin) = 1h

= (KWhpa-1smin + KWhyia-zomin + KWhma-asmin + KWhpa-oomin) = 1h

= (kVarhya.ismin + kVarhys.somin + KVarhua.asmin + KVarhya.gomin) + 1h

= (KWhys.15min + KWhys_somin + KWhws.a5min + KWhs.oomin) = 1h

= (kVarhM5_l5mm + kVarhM5_30mm + kVarhM5.45min + kvarhMS—OOmin) +1h

Line Currents and Line Losses:

l1 = KWy = ((v/3) * V1 * pfy)
l3= KWy = ((+/3) * V2 * pfy)

ls = KWys = ((v3) * Vs * pfa)

Issue 6.0

Public

~

Market Trading Node 2

Transformer 2 Loss

= KWyt = ((\/3) * V1 * cos (tan™ (kVary, = KWy)))
= KWy = ((\/3) * V * cos (tan™ (kVary, + KWy)))

= kWys + ((+/3) * Vs * cos (tan™ (kVarys + KWys)))
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Lines.xw-Loss = (l)**Rs = (14)* * (ras * Ls)
Lines kvar-Loss = (12)* * Xs = (1)* * (X5 * Ls)
Lin€s aw-Loss =(**Re = (1) * (ras * La)
Lineswvartoss = (0" *Xa = (1) * (X * L)
Lines aw-Loss =(*Rs = (1" * (raz * L)
Linesivartoss = () *Xs = (Ia)* * (Xis * Ls)
Total Active Power at Node 2 (kWy.2) = kW, + kWys + Linesyw-Loss + LiN€aw-Loss

+ Lines—kW—Loss

Total Reactive Power at Node 2 (kVary,) = kVary, + kVarys + Lin€skvar-Loss + LiN€4.kvar-Loss
+ I—meS—kVar—Loss

P = kW2 + (W3) * Vi * Pfue) = kWi + ((v/3) * Vi * cos (tan™ (kVary, + kWy.)))
Linez-cw-Loss =(12°*Ry = (1" * (raz* L2)

Linez-var-Loss = (12" * X2 = (12" * (X2 * L)

Line.iw-Loss =()?*Ry = (1)** (fax * La)

Linervaross = ()7 * X = (1)°* (Xia * Ly)

Is = kW + ((\/3) * V7 * pfy) = KWy = ((\/3) * V7 * cos (tan™ (kVarus + KWa)))
Line7.iow-Loss =(s’*Ry = (Is)** (raz * Ly)

Linerivaross = (s)°*X7 = (Is)** (Xi7 * L)

Lineg.«w-Loss =(s)’*Rs = (Is)** (ras * Le)

Lineivaross = (s)°*Xs = (Is)°* (Xis * Le)

Lineg.xw-Loss =(s)**Re = (Is)** (rae * Lo)

Lingoxvaross = (s)°*Xe = (Is)** (Xi0 * Lo)

Line1o-kw-Loss = (Is)* * Rao = (Is)* * (Fa-10 * L1o)

Lineyokvar-Loss = (Is)* * X10 = (Is)** (Xr-10 * L1o)

l = KW + ((+/3) * Va1 * pfs) = kWys + ((+/3) * V11 * cos (tan™ (KVarys + KWys)))
Line11-kw-Loss = (I)* * Rua = (I6)* * (ra-11 * L11)

Line11-var-Loss = (I6)* * Xu1 = (I6)* * (Xia1 * L)

Distributing Lin€sxw-Loss

For M3, Linez.w-Loss-m3 = (Lin€syw-Loss * (KW + Lin€siw-Loss + LiN€s.aw-Loss)) T KWi.4
For My, Linez.ow-Loss-m2 = (Lin€syw-Loss * (KW + Lin€siwioss)) T KWi.4
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Metering Standards and Procedures WESM-MSDM-MM-06

Transformer Losses:

TlcoreLoss—Ml
TlcoreLoss—MZ
TlcoreLoss—M3
TlcopperLoss
TlcopperLoss—Ml
TlcopperLoss—MZ
TlcopperLoss—M3
TzcoreLoss—M4
TzcoreLoss—MS
TZCOPPGrLoss
TzcopperLoss—MS

TzcopperLoss—M4

= T,Core gss * (KWpy ) Zin:lkWMi

= T1Core oss * (KW +) Zin:lkWMi

= T1Core oss * (KW ) Zin:lkWMi

= (kWny + pfna) + leVA—Rating)2 * Pshort-Circuit-T1

= T,Copperioss * (KWy1 + Lineigw-Loss) ~ KWn.1

= T,1Copperioss * (KWiz + LiN€zw-Loss + LiN€2kw-Loss-m2) + KWi.1
= T,Copperioss * (KW + Lin€sw.Loss + LiN€skw-Loss +LiN€2kw-Loss:m3) + KWin1
= ToCore oss * (KW ) Zin:lkWMi

= ToCore oss * (KW +) Zin:lkWMi

= ((KWn.s = pfaa) = Tokvarating)” * Pshort-circuit-T2

= T,Copperioss * (KWys + Lineiggw-Loss) T KW s

= T,Copperioss * (KWpa + Lin€7iw.Loss + LiN€giw-Loss + LiN€giw-Loss
+ Lineigsw-Loss) + KWn.3

Total Active Loss for each Meter:

TOtaILoss—Ml
TOtaILoss—MZ
TOtaILoss—M3
TOtaILoss—M4

TOtaILoss—MS

SSLF

SSLFw
SSLFw
SSLFys
SSLFwa4

SSLFys

Issue 6.0

= Liney.1oss + T1COre oss-m1 + T1COPPEriossm1

= Line3—Loss + LineZ—Loss—MZ + TlcoreLoss—MZ + TlcopperLoss—MZ

= I—ine4—Loss + LineS—Loss + LineZ—Loss—M3 + TlcoreLoss—M3 + TlcopperLoss—M3

= Line7—Loss + LineB—Loss + LineQ—Loss + LinelO—Loss + TzcoreLoss—M4 + TzcopperLoss—M4

= Linell—Loss + TzcoreLoss—MS + TzcopperLoss—MS

= 1 + (Totalw-Loss:mr = KWn1)
=1 + (Totalw.Loss-m2 = KWy)
=1+ (Totalw-Lossmz = KWi3)
= 1 + (Totalw-Loss-ma + KWa)

= 1 + (Totalwioss-ms ~ KWs)
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Metering Standards and Procedures WESM-MSDM-MM-06

Adjusted Active Power:

Adjustediw-m1 = Totalw.-Loss-m1 + KW
Adjustediw-mz = Totalw.-Loss-m2 + KWw2
Adjustediw.ms = Totalw.Loss-mz + KWiys
Adjustediw-ma = Totalgw.Loss-ma + KWpa
Adjustediw-us = Totalw.Loss-ms + KWis

Case 4: Lagging MTN: A metering point is located before the MTN. The meter is installed at a voltage
level higher or equal to the voltage level of the MTN (figure 10).

S -9
I
!

I
—
l2
la
|<— L, —>|
Transformer Loss (\
v
/ Market Trading Node

Figure 10

Y
-
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Metering Standards and Procedures WESM-MSDM-MM-06

Transformer Loss (

La
/ Market Trading Node

Figure 11 ‘

Active and Reactive Power:

KW1 = (KWhw-15min + KWhyii-30min + KWhuiasmin + KWhui.0omin) = 1h
kVary; = (kVarhyy.ismin + kKVarhyisomin + KVarhyi.asmin + kKVarhyi.oomin) = 1h
KW = (KWhyz-15min + KWhyiz-30min + KWhyiz.45min + KWhz.00min) = 1h
kVary, = (kVarhyo.ismin + kKVarhya.somin + KVarhyz.asmin + kKVarhyo.oomin) = 1h
KWz = (KWhyz-15min + KWhyiz-3omin + KWhyz.4smin + KWhuz.oomin) = 1h
kVarys = (kVarhys.ismin + kVarhys.somin + KVarhyz.asmin + kVarhys.oomin) = 1h

Line Currents and Line Losses:

Iy = kW1 + ((\/3) * V1 * pfy) = kW = ((+/3) * V1 * cos (tan™ (kVary, = kW)
P = kW, + ((\/3) * V2 * pfy) = KWy = ((\/3) * V * cos (tan™ (kVary, + KWy)))
I3 = kWs = ((+/3) * V3 * pfs) = KWys + ((v/3) * V3 * cos (tan™ (kVarys + kWys))
LinsweLoss =(*Ri = ()" * (e * L)
Linervaross = (0" *Xe = ()" * (X1 * L)
Lins-eLoss =(°*Re = ()" * (a2 * L)
Lin€sivarioss = (2" *Xe = (12" * (X2 * L2)
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K Philippine Wholesale Electricity Spot Market

Metering Standards and Procedures WESM-MSDM-MM-06
Lines.aw-toss =(3°*Rs = (13)** (fa3 * Lo)
Linesiartoss = (17 *Xa = (1" * (Xia * La)
Total Active Power at Node 1 (kWN_l) = kW1 + KWy, + kWM3 + Linel_kW_Loss + Lineg_kW_Loss

+ Line3—kW—Loss

Total Reactive Power at Node 1 (kVary1) = kVary + kVary, + kVarys + Lineq yvar-Loss
+ LlneZ—kVar—Loss + L|ne3—kVar—Loss

|4 = kWN_l - ((\/—3) * VN—l * pr—l) = kWN_l - ((\/—3) * VN—l * cos (tan_l (kVarN_l - kWN_l)))
Lin€s-xw-Loss = (|4)2 *Ry = (|4)2 * (ra-a * La)
Lines.kvar-Loss = (|4)2 *Xa = (|4)2 * (X4 * La)

Distributing Lin€sxw-Loss

For My, Linesow-Loss-m1 = (Lin€ssw-Loss * (KWp1 + Lin€w.Loss)) T KWy
For My, Linesw-Loss-m2 = (Lin€sqw-Loss * (KW + Lin€sjw.Loss)) T KW
For M3, Linesiw-Loss-m3 = (Lin€ssw-Loss * (KWyiz + Lin€siw.Loss)) T KW

Transformer Losses:

T,CoreLoss-m1 =T,Core pss * (KWyy + Zin:lkWMi )
T,Core ossmz =T,Core pss * (KWy, + Zin:lkWMi )
T1Core oss-m3 = T,Core gss * (KWpz + Zin:lkWMi )
T,Copperiess = (kWn + pfna) + leVA—Rating)2 * Pshort-Circuit-T1

T,Copperiossmi = T1Copperioss * (KW + Lin€1w-Loss + LiN€asw-Loss-m1) T KWn.g
T,Copperiossmz = T1COpPerioss * (KWyz + Lin€sw-Loss + LiN€asw-Loss-mz) + KWin.g
TlcopperLoss—M3 = TlcopperLoss * (kWM3 + Line3—kW—Loss + Line4—kW—Loss—M3‘) = I(WN—l

Total Loss for each Meter:

Totalw-Loss-m1 = Lin€1xw-Loss + LiN€sxwioss-m1 + T1COre oss.m1 + T1COPPErioss-m1
Totalw.Loss-m2 = Lin€zxw-Loss + LiN€sxwioss-mz + T1COre oss.mz + T1COPPErioss-mz
Totalw.-Loss-m3 = Lineszw-Loss + LiN€skw-Loss-m3 + T1COr€ oss.m3 + T1COPPErLossms
SSLF

SSLFMl = 1 - (TOtaIkW_LOSS_Ml - kWMl)
SSLFMZ =1- (TOtalkW_LOSS_MZ - kWMZ)

SSLFys =1 - (Totalw-Loss-mz + KWs)
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Adjusted Meter Data:

Adjustede.Ml = kWMl - TOtaIkW—Loss—Ml

AdeStEdkw.Mz = kW, - Totalw-ross-m2

AdeStEde.M3 = kW3 - Totalw-ross-m3
Generators

Case 1: One Metering Point — One Market Trading Node: A metering point measures the dispatch of
only one generating unit (figure 12).

I ILme L
(W Transformer Loss

)\
/— Market Trading Node
Figure 12
KWy = (KWhyi.1smin + KWhyi-somin + KWhyi.asmin + KWhyi.oomin) = 1h
kvVary; = (kVarhyj.ismin + kKVarhyi.somin + kKVarhyiasmin + kVarhyioomin) = 1h
ILine = kWi = ((v/3) * V * pfu), pfu = cos (tan™ (KVary + kW)
Linexw-Loss = (ILine) 2% Riine, Ruine =r*L
I—inekVar—Loss = (ILine) 2% XLine, XLine =X * I—
Coregss-wmi =T.CoreLess + 1
COpperLoss—Mi = ((kWMi - pri) = TkVA—Rating) 2w PShon—Circuit
TOtaIkW—Loss = I—inekW—Loss + COreLoss—Mi + COpperLoss—Mi
SSLF =1 + (Totalyw-Loss ¥ KWwi)
AdeStEde = SSLF * kWMi = TOtalkW_LOSS + kWMi
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Case 2: One Metering Point — Multiple Market Trading Nodes: A metering point measures the
aggregate dispatch of a group or block of generating units (figure 13)

v

|L|ne

— —f

Transformer Loss

® ©
7

Market Trading Node 1 —\

Market Trading Node 2 Market Trading Node 3

Figure 13
KWy = (KWhyi.1smin + KWhiisomin + KWhi.asmin + KWhyi.oomin) = 1h
kVary; = (kVarhy.1smin + kVarhyisomin + KVarhyiasmin + kVarhyioomin) + 1h
ILine = KWy + ((+/3) * V * pfui)
P = cos (tan™ (kVary; + kW)
Lin€xw.-Loss = (Iine) ° * Runes Rune  =Ta*L
Lin€var-Loss = (ILine) 2 XLine, Xline =x*L
Coregss-wmi = T1Core oss * KWy = kWup =T,CoreLess ¥ 1
Copperioss-wmi = (kWy; = pf) = TkVA—Rating)2 * Pshont-Circuit
Totalkw-Loss = Lin€xw-Loss + COreoss-mi + COPPErioss-mi
SSLF =1+ (Totakwioss + kW)
Adjustedyw = Totalwwioss + KWi = SSLF * kWi
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Metering Standards and Procedures WESM-MSDM-MM-06

Disaggregation of Adjusted Active Power:

MTN ot Equnan = Adjustedhu * (EPQuma + %,_EPQuni )
MTN2.meter-Equivatent = Adjustediw * (EPQumnz + Zin:lEPQMTNi )
MTNa etr-qunaen = Adjustedoy * (EPQume + £._EPQumi )
Where:

EPQurn = Real Time Ex-Post Quantity of the generator

Case 3: Multiple Metering Points — Multiple Market Trading Nodes: A group of metering points
measures the aggregate dispatch of a group or block of generating units (figure 14).

PR

Transformer 1 Loss

Transformer 2 Loss

Market Trading Node 1 —\

/_ Market Trading Node 2

Figure 14
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Simplifying Figure 14: |<_L1_>|
M, |<_ L _>|

—
-«
Node1 [——~__
<G

!
|

I3 T Iy
— N

Transformer 1

¢ ). ¢ J. Transformer 2

Market Trading Node 1 —/ \— Market Trading Node 2

Figure 15
Active and Reactive Power:
KWz = (KWh.15min + KWhwisomin + KWhwmi.asmin + KWhwa.oomin) = 1h
kVary; = (kVarhy.ismin + kKVarhyisomin + KVarhyi.asmin + kKVarhui.oomin) = 1h
KW = (KWhyz.15min + KWhwz-30min + KWhwz.asmin + KWhyz.00min) + 1h
kVary, = (kVarhyo.ismin + kKVarhya.somin + KVarhyz.asmin + kKVarhyo.oomin) = 1h
Line Currents and Line Losses:
Iy = KWt + ((3) * V1 * pfy) = kW = ((+/3) * V1 * cos (tan™ (kVary, = kW)
B = KWirz + ((v/3) * V2 * pf2) = KWz = ((V3) * V2 * cos (tan™ (kVaryz + kWiz)))
Lineiwtoss =) Ry = (1) "% (e * L)
Linervanoss =00 °*Xe = (1)°* (%1 * L)
Line; awtoss =(2**Ry  =(12) ** (faz * L2)
Linevaoss = (2)**Xe = (12" * (X2 * L2)

Total Active Power at Node 1 (KWy.1) = kW1 + KWy + Lin€ggw-Loss + LiN€2w-Loss

Total Reactive Power at Node 1 (kVary.1) = kVary, + kVary, + Lin€1xvar.Loss + LiN€2.kvar-Loss
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|1+|2 :|3+|4

Since current (1) is inversely proportional to resistance (R), | =1+ R

I3 =(l1+12) *Rs+ (R3 + Ry), lg =(l1+ 1) *Rz+ (Rs + Ry)
Lines.iw-Loss =()**Rs = (I3) ** (faz * La)
Linesivartoss = () 2*Xs = (I3) ** (Xia * Lo)
Lin€4.iw-Loss =()**Ra = (1a) ** (raa * La)
Lineswvartoss = () *Xa = (la) ** (Xa * Ly)

Distributing Lin€z xw-Loss
For My, Lines aw-Loss-m1 = (Lin€s.xw-Loss * (KW1 + Line1yw-Loss)) = KW
For My, Lines.aw-Loss-m2 = (Lin€s.xw-Loss * (KWiz + Lin€zw-Loss)) = KW
Distributing Lin€sxw-Loss
For My, Lin€siaw-Loss-m1 = (Lin€s-kw-Loss * (KW1 + Line1yw-Loss)) = KW

For My, Linesw-Loss-m2 = (Lin€sqw-Loss * (KW + Lin€sjw.Loss)) T KWy

Transformer Losses:

T,Core oss-m1 = T1Coreggss * (KW + Zin:lkWMi )
T1Core oss-mz =T,Core oss * (KW + Zin:lkWMi )
T2Core oss-m1 = ToCore gss * (KW + Zin:lkWMi )
T2Core oss-mz = ToCore oss * (KW + Zin:lkWMi )
T,Copperioss = (KWny + 2) + pfna) = leVA—Rating))2 * Pshort-Gircuit-T1

T.Copperiossm = T1COpPerioss * (KW + Lin€yww.Loss) + KWy
TiCopperiossmz = T1Copperioss * (KWwz + Lin€zkw-Loss) + KWi.1
T,Copperiess = ((KWna = 2) = pfya) + T2kVA-Rating))2 * Pshort-Gircuit-T2
ToCopperiossmi = ToCopperioss * (KWt + Lin€ikw-Loss) + KWi.1
ToCopperiossmz = ToCopperioss * (KWwz + Lin€zkw-Loss) + KWi.1

T,Copperiossmi = (KWmi + pfy) + leVA-Rating)Z * Pshont-Circuit-T1

Total Loss for each Meter:

Totalaw-Loss-m1 = Lineiiw-toss + LiN€siw-Loss-m1 + LiN€asw-Loss-m1 + T1COr€ gssm1 + ToCOre gssmr +
T1Copperiossmi + T2Copper oss-mi
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Totalw-Loss-m2 = Lin€zuw-Loss + LiN€3yw-Lossm2 + LiN€akw-Lossmz + T1COM€ossmz + T2COM€ossmz2 +
T1Copperiossmz + T2COPPEriossmz

SSLF

SSLFy; =1+ (Totalkw.Lossm1 = KW)

SSLFyz =1+ (Totalw.Lossmz + KWy2)

SSLFy; =1+ (Totalw-Loss-mz = KWi3)

SSLFums = 1+ (Totalw.Loss-ma T KWpa)

Adjusted Active Power:
AdeStEde_Ml = TOtaIkW—Loss—Ml + I(WMl

AdeStEde_Mz = Totalw-Loss-m2 + KWz

Disaggregation of Adjusted Meter Data:
MTN1.meter-Equivatent = Adjustediw- m1 * EPQurng + Zin:lEPQMTNi

+ Adjustediw.mz * EPQuirn: + Zin:lEPQMTNi

= Adjustedyw. m1 + Adjustedaw.mz * (EPQurne + Zin:lEPQMTNi )
MTN2.meter-Equivatent = Adjustediw-m1 * EPQumnz + Zin:lEPQMTNi

+ Adjustediw.mz * EPQuirng = Zin:lEPQMTNi

= Adjustediw. w1 + Adjustediw.mz * (EPQumnz = Zi :lEPQMTNi )
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