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Title Section Provision Proposed Amendment Rationale/ 

Recommendation 
Use of Meter 
Register 
Reading in VEE 

7.4.3.4 
 

New sub-section Meter Register Readings (Present Index & 
Previous Index corresponding to the start and 
end of the period to be settled) may be used 
for the VEE process under the following 
circumstances: 

a. Non availability of load profile capable 
meter 

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. 

Settlement for delivery or 
connection point under the 
given circumstances. 
 
In cases of non-availability 
and/or failure of both 
registered main and 
alternate meters. 
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Title 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. 

c. 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. 

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

c. 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 
Equation 

9.8.3 
 

CoreLoss-Meter = TCoreLoss ÷ 
NMeters 

CoreLoss-Meter = TCoreLoss * 
kWM1 ÷ ∑kWMeters 

(Formula to be used for a Metering M1 when it 
registers a consumption) 

Make the transformer core 
loss distribution dynamic in 
nature by allocating it 
proportionately to the meter 
readings and Avoid too high 
loss adjustment for metering 
points under a transformer 
with low meter readings 
 

  CoreLoss-Meter = TCoreLoss ÷ 
NMeters 

CoreLoss-Meter = TCoreLoss * 
HLSM1  

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

Avoid too high loss 
adjustment for metering 
points with low meter 
readings 
 

  NMeters : total number of meters for a given 
trading interval 

(complete deletion) The term NMeters applies or is 
used only to the present 
equation of the transformer  
core loss distribution 
 

   ∑kWMeters: 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 

ratio of a metering point’s total energy, against 
the total energy of all metering points under 
the same transformer. The HLS for the current 
billing month shall be based on the energy of 
the last twelve (12) billing months. 
 

A term introduced for the 
new equation of the 
transformer  core loss 
distribution 

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

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) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 
 
 
kWMi  = (kWhMi-15min + kWhMi-30min + kWhMi-45min + kWhMi-00min) ÷ 1h 
 
kVarMi  = (kVarhMi-15min + kVarhMi-30min + kVarhMi-45min + kVarhMi-00min) ÷ 1h 
 
ILine  = kWMi ÷ ((√3) * V * pfMi) 
 
pfMi  = cos (tan-1 (kVarMi ÷ kWMi)) 
 
LinekW-Loss  = (ILine) 

2 * RLine 
 
RLine  = ra * L 
 
LinekVar-Loss = (ILine) 

2 * XLine 

 

XLine  = Xl * L 
 
CoreLoss-Mi  = TCoreLoss * (kWMi ÷  ) = T1CoreLoss ÷ 1 
 
CopperLoss-Mi = ((kWMi ÷ pfMi) ÷ TkVA-Rating)

2  * PShort-Circuit  
 
TotalkW-Loss = LinekW-Loss + CoreLoss-Mi + CopperLoss-Mi 

 
SSLF  = 1 + (TotalkW-Loss + kWMi) 
 
AdjustedkW = TotalkWLoss + kWMi = SSLF * kWMi 

 
 
 
 

L 

Market Trading Node 

Transformer Loss 

Line Loss 

Mi 

ILine 

   n 

∑    kWMi 

   i =1 
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Philippine Wholesale Electricity Spot Market 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
 

Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I5  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
I6  = kWM4 ÷ ((√3) * V4 * pf4) = kWM4 ÷ ((√3) * V4 * cos (tan-1 (kVarM4 ÷ kWM4))) 
 

L3 

Node 2 

M4 

M2 

M3 

L2 

L4 

L6 
L5 

I2 
I3 

I4 

I5 

I6 

Node 1 

Node 3 

Market Trading Node 

Transformer 2 loss 

L1 
I1 

M1 

Transformer 1 loss 
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Philippine Wholesale Electricity Spot Market 

Line5-kW-Loss = (I5)
2 * R5 = (I5)

2 * (ra-5 * L5) 
 
Line5-kVar-Loss = (I5)

2 * X5 = (I5)
2 * (Xl-5 * L5) 

 
Line6-kW-Loss = (I6)

2 * R6 = (I6)
2 * (ra-6 * L6) 

 
Line6-kVar-Loss = (I6)

2 * X6 = (I6)
2 * (Xl-6 * L6) 

 
Total Active Power at Node 3 (kWN-3) = kWM3 + kWM4 + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 3 (kVarN-3) = kVarM3 + kVarM4 + Line5-kVar-Loss + Line6-kVar-Loss 

 
I4 = kWN-3 ÷ ((√3) * VN-3 * pfN-3) = kWN-3 ÷ ((√3) * VN-3 * cos (tan-1 (kVarN-3 ÷ kWN-3))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + kWM4 + Line3-kW-Loss + Line4-kW-Loss 
      + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + kVarM4 + Line3-kVar-Loss 
      + Line4-kVar-Loss + Line5-kVar-Loss + Line6-kVar-Loss 

 
I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
   
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Line1-kVar-Loss = (I1)

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
Distributing Line4-kW-Loss 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line5-kW-Loss)) ÷ kWN-3 
 
For M4, Line4-kW-Loss-M4 = (Line4-kW-Loss * (kWM4 + Line6-kW-Loss)) ÷ kWN-3 
 
Distributing Line2-kW-Loss 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3)) ÷ kWN-2 
 
For M4, Line2-kW-Loss-M4 = (Line2-kW-Loss * (kWM4 + Line6-kW-Loss + Line4-kW-Loss-M4)) ÷ kWN-2 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷  ) = T1CoreLoss ÷ 1 
 

   n 

∑    kWMi 

   i =1 



 Metering Standards and Procedures                WESM-MSDM-MM-06 
 

Issue 6.0 Public Page 4 of 33 
Annex A.1_RCC Resolution 2010-07 

 

Philippine Wholesale Electricity Spot Market 

T1CopperLoss-M1 = ((kWM1 ÷ pf1) ÷ T1kVA-Rating)
2  * PShort-Circuit-T1 

 
T2CoreLoss-M1 = T2CoreLoss * (kWM1 ÷    ) 
 
T2CoreLoss-M2 = T2CoreLoss * (kWM2 ÷     ) 
 
T2CoreLoss-M3 = T2CoreLoss * (kWM3 ÷     ) 
 
T2CoreLoss-M4 = T2CoreLoss * (kWM4 ÷     ) 
 
T2CopperLoss = ((kWN-1 ÷ pfN-1) ÷ T2kVA-Rating)

2  * PShort-Circuit-T2 
 
T2CopperLoss-M1 = T2CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T2CopperLoss-M2 = T2CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T2CopperLoss-M3 = T2CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3) ÷ kWN-1 
 
T2CopperLoss-M4 = T2CopperLoss * (kWM4 + Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4) ÷ kWN-1 
 
 
Total Active Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss + T1CopperLoss-M1 + T2CoreLoss-M1 + T2CopperLoss-M1 
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kW-Loss-M2 + T2CoreLoss-M2 + T2CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3 + T2CoreLoss-M3 + T2CopperLoss-M3 
 
TotalkW-Loss-M4 = Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4 + T2CoreLoss-M4 + T2CopperLoss-M4 
 
 
SSLF: 
 
SSLFM1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) 
 
 
Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedkW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 

 
 
In the event that Meter 4 reading becomes zero (0), see figure 3: 
 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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Philippine Wholesale Electricity Spot Market 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 3 
 

Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I4  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
Line5-kW-Loss = (I4)

2 * R5 = (I4)
2 * (ra-5 * L5) 

 
Line5-kVar-Loss = (I4)

2 * X5 = (I4)
2 * (Xl-5 * L5) 

 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

L5 

I2 
I3 

I4 

I4 

L3 

Node 2 

M4 

M2 

M3 

L2 

L4 

L6 

Node 1 

Node 3 

Market Trading Node 

Transformer 2 loss 

L1 
I1 

M1 

Transformer 1 loss 
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Philippine Wholesale Electricity Spot Market 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + Line3-kW-Loss + Line4-kW-Loss 

+ Line5-kW-Loss 
 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + Line3-kVar-Loss + Line4-kVar-Loss 

+ Line5-kVar-Loss 
 
I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
   
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Line1-kVar-Loss = (I1)

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
Distributing Line2-kW-Loss 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss)) ÷ kWN-2 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷  ) = T1CoreLoss ÷ 1 
 
T1CopperLoss-M1 = ((kWM1 ÷ pf1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
T2CoreLoss-M4 = T2CoreLoss * HLSM4 
 
T2CoreLoss-M1 = kWM1 * (T2CoreLoss – (T2CoreLoss * HLSM4)) ÷  
 
T2CoreLoss-M2 = kWM2 * (T2CoreLoss – (T2CoreLoss * HLSM4)) ÷  
 
T2CoreLoss-M3 = kWM3 * (T2CoreLoss – (T2CoreLoss * HLSM4)) ÷  
 
T2CopperLoss = ((kWN-1 ÷ pfN-1) ÷ T2kVA-Rating)

2  * PShort-Circuit-T2 
 
T2CopperLoss-M1 = T2CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T2CopperLoss-M2 = T2CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T2CopperLoss-M3 = T2CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss +Line2-kW-Loss-M3)÷ kWN-1 
 
 
Total Active Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss + T1CopperLoss-M1 + T2CoreLoss-M1 + T2CopperLoss-M1 
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kW-Loss-M2 + T2CoreLoss-M2 + T2CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss + Line2-kW-Loss-M3 + T2CoreLoss-M3 + T2CopperLoss-M3 
 

   n 

∑    kWMi 

   i =1 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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Philippine Wholesale Electricity Spot Market 

TotalkW-Loss-M4 = T2CoreLoss-M4 
    
Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedkW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 

 
 
SSLF: 
 
SSLFM1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) = ∞ 
 
 
Case 2: Multiple Settlement Points 

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

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 
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Philippine Wholesale Electricity Spot Market 

Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I5  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
I6  = kWM4 ÷ ((√3) * V4 * pf4) = kWM4 ÷ ((√3) * V4 * cos (tan-1 (kVarM4 ÷ kWM4))) 
 
Line5-kW-Loss = (I5)

2 * R5 = (I5)
2 * (ra-5 * L5) 

 
Line5-kVar-Loss = (I5)

2 * X5 = (I5)
2 * (Xl-5 * L5) 

 
Line6-kW-Loss = (I6)

2 * R6 = (I6)
2 * (ra-6 * L6) 

 
Line6-kVar-Loss = (I6)

2 * X6 = (I6)
2 * (Xl-6 * L6) 

 
Total Active Power at Node 3 (kWN-3) = kWM3 + kWM4 + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 3 (kVarN-3) = kVarM3 + kVarM4 + Line5-kVar-Loss + Line6-kVar-Loss 

 
I4 = kWN-3 ÷ ((√3) * VN-3 * pfN-3) = kWN-3 ÷ ((√3) * VN-3 * cos (tan-1 (kVarN-3 ÷ kWN-3))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + kWM4 + Line3-kW-Loss + Line4-kW-Loss 
      + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + kVarM4 + Line3-kVar-Loss 
      + Line4-kVar-Loss + Line5-kVar-Loss + Line6-kVar-Loss 
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I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
   
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Line1-kVar-Loss = (I1)

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
Distributing Line4-kW-Loss 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line5-kW-Loss)) ÷ kWN-3 
 
For M4, Line4-kW-Loss-M4 = (Line4-kW-Loss * (kWM4 + Line6-kW-Loss)) ÷ kWN-3 
 
Distributing Line2-kW-Loss 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3)) ÷ kWN-2 
 
For M4, Line2-kW-Loss-M4 = (Line2-kW-Loss * (kWM4 + Line6-kW-Loss + Line4-kW-Loss-M4)) ÷ kWN-2 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷   ) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷   ) 
 
T1CoreLoss-M3 = T1CoreLoss * (kWM3 ÷   ) 
 
T1CoreLoss-M4 = T1CoreLoss * (kWM4 ÷   ) 
 
T1CopperLoss = (((kWN-1 ÷ 2) ÷ pfN-1) ÷ T1kVA-Rating))

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T1CopperLoss-M3 = T1CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line4-kW-Loss-M3) ÷ kWN-1 
 
T1CopperLoss-M4 = T1CopperLoss * (kWM4 + Line5-kW-Loss + Line4-kW-Loss-M4 + Line4-kW-Loss-M4) ÷ kWN-1 
 
T2CoreLoss-M1 = T2CoreLoss * (kWM1 ÷   ) 

 
T2CoreLoss-M2 = T2CoreLoss * (kWM2 ÷   ) 
 
T2CoreLoss-M3 = T2CoreLoss * (kWM3 ÷   ) 
 
T2CoreLoss-M4 = T2CoreLoss * (kWM4 ÷   ) 
 
T2CopperLoss = (((kWN-1 ÷ 2) ÷ pfN-1) ÷ T2kVA-Rating))

2  * PShort-Circuit-T2 
 
T2CopperLoss-M1 = T2CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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T2CopperLoss-M2 = T2CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T2CopperLoss-M3 = T2CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line4-kW-Loss-M3) ÷ kWN-1 
 
T2CopperLoss-M4 = T2CopperLoss * (kWM4 + Line5-kW-Loss + Line4-kW-Loss-M4 + Line4-kW-Loss-M4) ÷ kWN-1 
 
 
Total Active Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss-M1 + T1CopperLoss-M1 + T2CoreLoss-M1 + T2CopperLoss-M1 
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kW-Loss-M2 + T1CoreLoss-M2 + T1CopperLoss-M2 
   + T2CoreLoss-M2 + T2CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3 + T1CoreLoss-M3 
   + T1CopperLoss-M3 + T2CoreLoss-M3 + T2CopperLoss-M3 
 
TotalkW-Loss-M4 = Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4 + T1CoreLoss-M4 
   + T1CopperLoss-M4 + T2CoreLoss-M4 + T2CopperLoss-M4 
 
 
SSLF: 
 
SSLFM1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) 
 
 
Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedKW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 

 
 
 
 
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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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 T1) and Case 1 – B (for T2). 
 
 At Normal Condition for T1: 
 

Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 

 
Line Current and Line Loss 

 
I1  = kWM1 ÷ ((√3) * V1 * pf1) 
 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Transformer Losses 
 
T1CoreLoss-M1 = T1CoreLoss ÷ 1 
 
T1CopperLoss-M1 = ((kWM1 ÷ pf1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1  
 
Total Active Loss 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss-M1 + T1CopperLoss-M1 
 
SSLF 

 
SSLF M1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 

M1 

Market Trading Node 1 

L2 

L4 

L6 

L1 

L5 

I1 
I2 

I3 

I4 

I5 

I6 

Node 1 

Node 3 

Market Trading Node 2 

M4 

M2 

M3 

Transformer 2 Loss Transformer 1 Loss 

Node 2 
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Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 

 
 
At Normal Condition for T2: 

 
Active and Reactive Power: 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I3  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I5  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
I6  = kWM4 ÷ ((√3) * V4 * pf4) = kWM4 ÷ ((√3) * V4 * cos (tan-1 (kVarM4 ÷ kWM4))) 
 
Line5-kW-Loss = (I5)

2 * R5 = (I5)
2 * (ra-5 * L5) 

 
Line5-kVar-Loss = (I5)

2 * X5 = (I5)
2 * (Xl-5 * L5) 

 
Line6-kW-Loss = (I6)

2 * R6 = (I6)
2 * (ra-6 * L6) 

 
Line6-kVar-Loss = (I6)

2 * X6 = (I6)
2 * (Xl-6 * L6) 

 
Total Active Power at Node 3 (kWN-3) = kWM3 + kWM4 + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 3 (kVarN-3) = kVarM3 + kVarM4 + Line5-kVar-Loss + Line6-kVar-Loss 

 
I4 = kWN-3 ÷ ((√3) * VN-3 * pfN-3) = kWN-3 ÷ ((√3) * VN-3 * cos (tan-1 (kVarN-3 ÷ kWN-3))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + kWM4 + Line3-kWLoss + Line4-kW-Loss 
      + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + kVarM4 + Line3-kVar-Loss 
      + Line4-kVar-Loss + Line5-kVar-Loss + Line6-kVar-Loss 
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I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
  
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (xl-2 * L2) 

 
Distributing Line4-kWLoss 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line5-kW-Loss)) ÷ kWN-3 
 
For M4, Line4-kW-Loss-M4 = (Line4-kW-Loss * (kWM4 + Line6-kW-Loss)) ÷ kWN-3 
 
Distributing Line2-kW-Loss 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3)) ÷ kWN-2 
 
For M4, Line2-kW-Loss-M4 = (Line2-kW-Loss * (kWM4 + Line6-kW-Loss + Line4-kW-Loss-M4)) ÷ kWN-2 
 
 
Transformer Losses: 
 
T2CoreLoss-M2 = T2CoreLoss * (kWM2 ÷   ) 
 
T2CoreLoss-M3 = T2CoreLoss * (kWM3 ÷   ) 
 
T2CoreLoss-M4 = T2CoreLoss * (kWM4 ÷   ) 
 
T2CopperLoss = ((kWN-1) ÷ pfN-1) ÷ T2kVA-Rating)

2  * PShort-Circuit-T2 
 
T2CopperLoss-M2 = T2CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T2CopperLoss-M3 = T2CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line4-kW-Loss-M3) ÷ kWN-1 
 
T2CopperLoss-M4 = T2CopperLoss * (kWM4 + Line5-kW-Loss + Line4-kW-Loss-M4 + Line4-kW-Loss-M4) ÷ kWN-1 
 
 
Total Active Loss for each Meter: 
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kW-Loss-M2 + T2CoreLoss-M2 + T2CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3 + T2CoreLoss-M3 + T2CopperLoss-M3 
 
TotalkWLoss-M4 = Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4 + T2CoreLoss-M4 + T2CopperLoss-M4 
 
 
SSLF: 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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Adjusted Active Power: 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedKW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 

 
 
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): 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 
 
Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 
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Line Currents and Line Losses: 
 
I1 = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3 = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I5 = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
I6 = kWM4 ÷ ((√3) * V4 * pf4) = kWM4 ÷ ((√3) * V4 * cos (tan-1 (kVarM4 ÷ kWM4))) 

 
Line5-kW-Loss = (I5)

2 * R5 = (I5)
2 * (ra-5 * L5) 

 
Line5-kVa-rLoss = (I5)

2 * X5 = (I5)
2 * (Xl-5 * L5) 

 
Line6-kW-Loss = (I6)

2 * R6 = (I6)
2 * (ra-6 * L6) 

 
Line6-kVar-Loss = (I6)

2 * X6 = (I6)
2 * (Xl-6 * L6) 

 
Total Active Power at Node 3 (kWN-3) = kWM3 + kWM4 + Line5-kW-Loss + Line6-kW-Loss 

 
Total Reactive Power at Node 3 (kVarN-3) = kVarM3 + kVarM4 + Line5-kVar-Loss + Line6-kVar-Loss 

 
I4 = kWN-3 ÷ ((√3) * VN-3 * pfN-3) = kWN-3 ÷ ((√3) * VN-3 * cos (tan-1 (kVarN-3 ÷ kWN-3))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + kWM4 + Line3-kW-Loss 
      + Line4-kW-Loss + Line5-kW-Loss + Line6-kW-Loss 
 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + kVarM4 + Line3-kVar-Loss 
      + Line4-kVar-Loss + Line5-kVar-Loss + Line6-kVar-Loss 
 
I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
   
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R2 = (I1)
2 * (ra-2 * L2) 

 
Line1-kVar-Loss = (I1)

2 * X2 = (I1)
2 * (Xl-2 * L2) 

 
Distributing Line4-kW-Loss 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line5-kW-Loss)) ÷ kWN-3 
 
For M4, Line4-kW-Loss-M4 = (Line4-kW-Loss * (kWM4 + Line6-kW-Loss)) ÷ kWN-3 
 
Distributing Line2-kW-Loss 
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For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-LossM3)) ÷ kWN-2 
 
For M4, Line2-kW-Loss-M4 = (Line2-kW-Loss * (kWM4 + Line6-kW-Loss + Line4-kW-LossM4)) ÷ kWN-2 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷   ) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷   ) 
 
T1CoreLoss-M3 = T1CoreLoss * (kWM3 ÷   ) 
 
T1CoreLoss-M4 = T1CoreLoss * (kWM4 ÷   ) 
 
T1CopperLoss = ((kWN-1) ÷ pfN-1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T1CopperLoss-M3 = T1CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3) ÷ kWN-1 
 
T1CopperLoss-M4 = T1CopperLoss * (kWM4 + Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4) ÷ kWN-1 
 
 
Total Active Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss-M1 + T1CopperLoss-M1 
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kWLoss-M2 + T1CoreLoss-M2 + T1CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3 + T1CoreLoss-M3 + T1CopperLoss-M3 
 
TotalkW-Loss-M4 = Line6-kW-Loss + Line4-kW-Loss-M4 + Line2-kW-Loss-M4 + T1CoreLoss-M4 + T1CopperLoss-M4 
 
 
SSLF: 
 
SSLFM1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) 
 
 
Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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AdjustedKW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 

 
 
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. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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). 
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Figure 8 
 

 
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 T2) and Case 1 – B (for T1). 
 
At Normal Condition for T1: 
 

Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 

 
 

Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
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I5  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
I6  = kWM4 ÷ ((√3) * V4 * pf4) = kWM4 ÷ ((√3) * V4 * cos (tan-1 (kVarM4 ÷ kWM4))) 
 
Line5-kW-Loss = (I5)

2 * R5 = (I5)
2 * (ra-5 * L5) 

 
Line5-kVar-Loss = (I5)

2 * X5 = (I5)
2 * (Xl-5 * L5) 

 
Line6-kW-Loss = (I6)

2 * R6 = (I6)
2 * (ra-6 * L6) 

 
Line6-kVar-Loss = (I6)

2 * X6 = (I6)
2 * (Xl-6 * L6) 

 
Line7-kW-Loss = (I6)

2 * R7 = (I6)
2 * (ra-7 * L7) 

 
Line7-kVar-Loss = (I6)

2 * X7 = (I6)
2 * (Xl-7 * L7) 

 
Total Active Power at Node 3 (kWN-3) = kWM3 + kWM4 + Line5-kW-Loss + Line6-kW-Loss 
      + Line7-kW-Loss 

 
Total Reactive Power at Node 3 (kVarN-3) = kVarM3 + kVarM4 + Line5-kVar-Loss + Line6-kVar-Loss 
      + Line7-kVar-Loss 

 
I4 = kWN-3 ÷ ((√3) * VN-3 * pfN-3) = kWN-3 ÷ ((√3) * VN-3 * cos (tan-1 (kVarN-3 ÷ kWN-3))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + kWM4 + Line3-kW-Loss + Line4-kW-Loss 
      + Line5-kW-Loss + Line6-kW-Loss + Line7-kW-Loss 

 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + kVarM4 + Line3-kVar-Loss 

+ Line4-kVar-Loss + Line5-kVar-Loss + Line6-kVar-Loss 
+ Line7-kVar-Loss 

 
I2 = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
   
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R2 = (I1)
2 * (ra-2 * L2) 

 
Line1-kVar-Loss = (I1)

2 * X2 = (I1)
2 * (Xl-2 * L2) 

 
Distributing Line4-kW-Loss 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line5-kW-Loss)) ÷ kWN-3 
 
For M4, Line4-kW-Loss-M4 = (Line4-kW-Loss * (kWM4 + Line6-kW-Loss + Line7-kW-Loss)) ÷ kWN-3 
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Distributing Line2-kW-Loss 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kW-Loss)) ÷ kWN-2 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3)) ÷ kWN-2 
 
For M4, Line2-kW-Loss-M4 = (Line2-kW-Loss * (kWM4 + Line6-kW-Loss + Line7-kW-Loss + Line4-kW-Loss-M4)) 
    ÷ kWN-2 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷   ) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷   ) 
 
T1CoreLoss-M3 = T1CoreLoss * (kWM3 ÷   ) 
 
T1CoreLoss-M4 = T1CoreLoss * (kWM4 ÷   ) 
 
T1CopperLoss = (((kWN-1 ÷ 2) ÷ pfN-1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T1CopperLoss-M3 = T1CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3) ÷ kWN-1 
 
T1CopperLoss-M4 = T1CopperLoss * (kWM4 + Line6-kW-Loss + Line7-kW-Loss + Line4-kW-Loss-M4 
   + Line2-kW-Loss-M4) ÷ kWN-1 
 
 
Total Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + T1CoreLoss-M1 + T1CopperLoss-M1  
 
TotalkW-Loss-M2 = Line3-kW-Loss + Line2-kWLoss-M2 + T1CoreLoss-M2 + T1CopperLoss-M2 
 
TotalkW-Loss-M3 = Line5-kW-Loss + Line4-kW-Loss-M3 + Line2-kW-Loss-M3 + T1CoreLoss-M3 + T1CopperLoss-M3 
 
TotalkW-Loss-M4 = Line6-kW-Loss + Line7-kW-Loss +Line4-kW-Loss-M4 + Line2-kW-Loss-M4 + T1CoreLoss-M4 
   + T1CopperLoss-M4 
 
SSLF 

 
SSLFM1 = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2 = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3 = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4 = 1 + (TotalkW-Loss-M4 ÷ kWM4) 

 
 

Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedKW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 
 

 
At Normal Condition for T2: 
 

Active and Reactive Power: 
 
kWM5 = (kWhM5-15min + kWhM5-30min + kWhM5-45min + kWhM5-00min) ÷ 1h 
 
kVarM5 = (kVarhM5-15min + kVarhM5-30min + kVarhM5-45min + kVarhM5-00min) ÷ 1h 
 
 
Line Current and Line Loss 
 
I7  = kWM5 ÷ ((√3) * V5 * pf5) 
 
Line11-kW-Loss = (I7)

2 * R11 = (I7)
2 * (ra-11 * L11) 

 
 
Transformer Losses 
 
T2CoreLoss-M5 = T2CoreLoss ÷ 1 
 
T2CopperLoss-M5 = ((kWM5 ÷ pf5) ÷ T2kVA-Rating)

2  * PShort-Circuit-T2  
 
 
Total Active Loss for the Meter 
 
TotalkW-Loss-M5 = Line11-kW-Loss + T2CoreLoss + T2CopperLoss-M5 
 
 
SSLF 
 
SSLFM5  = 1 + (TotalkW-Loss-M5 ÷ kWM5) 
 

 
Adjusted Active Power: 
 
AdjustedkW-M5 = TotalkW-Loss-M5 + kWM5 
 
 

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): 
 
 
 

 
 
 
 
 



 Metering Standards and Procedures                WESM-MSDM-MM-06 
 

Issue 6.0 Public Page 22 of 33 
Annex A.1_RCC Resolution 2010-07 

 

Philippine Wholesale Electricity Spot Market 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9 
 

 
Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
kWM4 = (kWhM4-15min + kWhM4-30min + kWhM4-45min + kWhM4-00min) ÷ 1h 
 
kVarM4 = (kVarhM4-15min + kVarhM4-30min + kVarhM4-45min + kVarhM4-00min) ÷ 1h 
 
kWM5 = (kWhM5-15min + kWhM5-30min + kWhM5-45min + kWhM5-00min) ÷ 1h 
 
kVarM5 = (kVarhM5-15min + kVarhM5-30min + kVarhM5-45min + kVarhM5-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1 = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I3 = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I4 = kWM3 ÷ ((√3) * V5 * pf3) = kWM3 ÷ ((√3) * V5 * cos (tan-1 (kVarM3 ÷ kWM3))) 
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Line5-kW-Loss = (I4)
2 * R5 = (I4)

2 * (ra-5 * L5) 
 
Line5-kVar-Loss = (I4)

2 * X5 = (I4)
2 * (Xl-5 * L5) 

 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (Xl-4 * L4) 

 
Line3-kW-Loss = (I3)

2 * R3 = (I3)
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 2 (kWN-2) = kWM2 + kWM3 + Line3-kW-Loss + Line4-kW-Loss 

+ Line5-kW-Loss 

 
Total Reactive Power at Node 2 (kVarN-2) = kVarM2 + kVarM3 + Line3-kVar-Loss + Line4-kVar-Loss 

      + Line5-kVar-Loss 
 
I2  = kWN-2 ÷ ((√3) * VN-2 * pfN-2) = kWN-2 ÷ ((√3) * VN-2 * cos (tan-1 (kVarN-2 ÷ kWN-2))) 
 
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Line1-kVar-Loss = (I1)

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
I5  = kWM4 ÷ ((√3) * V7 * pf4) = kWM4 ÷ ((√3) * V7 * cos (tan-1 (kVarM4 ÷ kWM4))) 
 
Line7-kW-Loss = (I5)

2 * R7 = (I5)
2 * (ra-7 * L7) 

 
Line7-kVar-Loss = (I5)

2 * X7 = (I5)
2 * (Xl-7 * L7) 

 
Line8-kW-Loss = (I5)

2 * R8 = (I5)
2 * (ra-8 * L8) 

 
Line8-kVar-Loss = (I5)

2 * X8 = (I5)
2 * (Xl-8 * L8) 

 
Line9-kW-Loss = (I5)

2 * R9 = (I5)
2 * (ra-9 * L9) 

 
Line9-kVar-Loss = (I5)

2 * X9 = (I5)
2 * (Xl-9 * L9) 

 
Line10-kW-Loss = (I5)

2 * R10 = (I5)
2 * (ra-10 * L10) 

 
Line10-kVar-Loss = (I5)

2 * X10 = (I5)
2 * (Xl-10 * L10) 

 
I6  = kWM5 ÷ ((√3) * V11 * pf5) = kWM5 ÷ ((√3) * V11 * cos (tan-1 (kVarM5 ÷ kWM5))) 
 
Line11-kW-Loss = (I6)

2 * R11 = (I6)
2 * (ra-11 * L11) 

 
Line11-kVar-Loss = (I6)

2 * X11 = (I6)
2 * (xl-11 * L11) 

 
Distributing Line2-kW-Loss 
 
For M3, Line2-kW-Loss-M3 = (Line2-kW-Loss * (kWM3 + Line4-kW-Loss + Line5-kW-Loss)) ÷ kWN-4 
 
For M2, Line2-kW-Loss-M2 = (Line2-kW-Loss * (kWM2 + Line3-kWLoss)) ÷ kWN-4  
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Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷) 
 
T1CoreLoss-M3 = T1CoreLoss * (kWM3 ÷) 
 
T1CopperLoss = ((kWN-1 ÷ pfN-1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line3-kW-Loss + Line2-kW-Loss-M2) ÷ kWN-1 
 
T1CopperLoss-M3 = T1CopperLoss * (kWM3 + Line5-kW-Loss + Line4-kW-Loss +Line2-kW-Loss-M3) ÷ kWN-1 
 
T2CoreLoss-M4 = T2CoreLoss * (kWM4 ÷) 

 
T2CoreLoss-M5 = T2CoreLoss * (kWM5 ÷) 
 
T2CopperLoss = ((kWN-3 ÷ pfN-3) ÷ T2kVA-Rating))

2  * PShort-Circuit-T2 
 
T2CopperLoss-M5 = T2CopperLoss * (kWM5 + Line11-kW-Loss) ÷ kWN-3 
 
T2CopperLoss-M4 = T2CopperLoss * (kWM4 + Line7-kW-Loss + Line8-kW-Loss + Line9-kW-Loss 
   + Line10-kW-Loss) ÷ kWN-3 
 
 
Total Active Loss for each Meter: 
 
TotalLoss-M1 = Line1-Loss + T1CoreLoss-M1 + T1CopperLoss-M1 
 
TotalLoss-M2 = Line3-Loss + Line2-Loss-M2 + T1CoreLoss-M2 + T1CopperLoss-M2 
 
TotalLoss-M3 = Line4-Loss + Line5-Loss + Line2-Loss-M3 + T1CoreLoss-M3 + T1CopperLoss-M3 
 
TotalLoss-M4 = Line7-Loss + Line8-Loss + Line9-Loss + Line10-Loss + T2CoreLoss-M4 + T2CopperLoss-M4 

 
TotalLoss-M5 = Line11-Loss + T2CoreLoss-M5 + T2CopperLoss-M5 
 
 
SSLF 
 
SSLFM1  = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2  = 1 + (TotalkW-Loss-M2 ÷ kWM2) 

 
SSLFM3  = 1 + (TotalkW-Loss-M3 ÷ kWM3) 

 
SSLFM4  = 1 + (TotalkW-Loss-M4 ÷ kWM4) 
 
SSLFM5  = 1 + (TotalkWLoss-M5 ÷ kWM5) 
 
 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
AdjustedkW-M3 = TotalkW-Loss-M3 + kWM3 
 
AdjustedkW-M4 = TotalkW-Loss-M4 + kWM4 
 
AdjustedkW-M5 = TotalkW-Loss-M5 + kWM5 

 
 
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). 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 
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Simplifying Figure 10: 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 
 
Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
kWM3 = (kWhM3-15min + kWhM3-30min + kWhM3-45min + kWhM3-00min) ÷ 1h 
 
kVarM3 = (kVarhM3-15min + kVarhM3-30min + kVarhM3-45min + kVarhM3-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I2  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
I3  = kWM3 ÷ ((√3) * V3 * pf3) = kWM3 ÷ ((√3) * V3 * cos (tan-1 (kVarM3 ÷ kWM3))) 
 
Line1-kW-Loss = (I1)

2 * R1 = (I1)
2 * (ra-1 * L1) 

 
Line1-kVar-Loss = (I1)

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
Line2-kW-Loss = (I2)

2 * R2 = (I2)
2 * (ra-2 * L2) 

 
Line2-kVar-Loss = (I2)

2 * X2 = (I2)
2 * (Xl-2 * L2) 
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Line3-kW-Loss = (I3)
2 * R3 = (I3)

2 * (ra-3 * L3) 
 
Line3-kVar-Loss = (I3)

2 * X3 = (I3)
2 * (Xl-3 * L3) 

 
Total Active Power at Node 1 (kWN-1) = kWM1 + kWM2 + kWM3 + Line1-kW-Loss + Line2-kW-Loss 
      + Line3-kW-Loss 

 
Total Reactive Power at Node 1 (kVarN-1) = kVarM1 + kVarM2 + kVarM3 + Line1-kVar-Loss 
      + Line2-kVar-Loss + Line3-kVar-Loss 

 
I4  = kWN-1 ÷ ((√3) * VN-1 * pfN-1) = kWN-1 ÷ ((√3) * VN-1 * cos (tan-1 (kVarN-1 ÷ kWN-1))) 
 
Line4-kW-Loss = (I4)

2 * R4 = (I4)
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4)

2 * X4 = (I4)
2 * (xl-4 * L4) 

 
Distributing Line4-kW-Loss 
 
For M1, Line4-kW-Loss-M1 = (Line4-kW-Loss * (kWM1 + Line1-kW-Loss)) ÷ kWN-1 
 
For M2, Line4-kW-Loss-M2 = (Line4-kW-Loss * (kWM2 + Line2-kW-Loss)) ÷ kWN-1 
 
For M3, Line4-kW-Loss-M3 = (Line4-kW-Loss * (kWM3 + Line3-kW-Loss)) ÷ kWN-1 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷   ) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷   ) 
 
T1CoreLoss-M3 = T1CoreLoss * (kWM3 ÷   ) 
 
T1CopperLoss = ((kWN-1 ÷ pfN-1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss + Line4-kW-Loss-M1) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line2-kW-Loss + Line4-kW-Loss-M2) ÷ kWN-1 
 
T1CopperLoss-M3 = T1CopperLoss * (kWM3 + Line3-kW-Loss + Line4-kW-Loss-M3‘) ÷ kWN-1 
 
Total Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + Line4-kWLoss-M1 + T1CoreLoss-M1 + T1CopperLoss-M1  
 
TotalkW-Loss-M2 = Line2-kW-Loss + Line4-kWLoss-M2 + T1CoreLoss-M2 + T1CopperLoss-M2 
 
TotalkW-Loss-M3 = Line3-kW-Loss + Line4-kW-Loss-M3 + T1CoreLoss-M3 + T1CopperLoss-M3 
 
SSLF 

 
SSLFM1 = 1 - (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2 = 1 - (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3 = 1 - (TotalkW-Loss-M3 ÷ kWM3) 

 

   n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1    n 

∑    kWMi 

   i =1 
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Philippine Wholesale Electricity Spot Market 

Adjusted Meter Data: 
 
AdjustedkW-M1 = kWM1 - TotalkW-Loss-M1 
 
AdjustedkW-M2 = kWM2 - TotalkW-Loss-M2 
 
AdjustedKW-M3 = kWM3 - TotalkW-Loss-M3 
 
 

Generators 
 

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

 
 
 
 
 
 
 
 
 
 

Figure 12 
 
 
kWMi  = (kWhMi-15min + kWhMi-30min + kWhMi-45min + kWhMi-00min) ÷ 1h 
 
kVarMi  = (kVarhMi-15min + kVarhMi-30min + kVarhMi-45min + kVarhMi-00min) ÷ 1h 

 
ILine  = kWMi ÷ ((√3) * V * pfMi), pfMi = cos (tan-1 (kVarMi ÷ kWMi)) 
 
LinekW-Loss  = (ILine) 

2 * RLine, RLine = ra * L 
 
LinekVar-Loss = (ILine) 

2 * XLine, XLine = xl * L 
 
CoreLoss-Mi  = T1CoreLoss ÷ 1 
 

CopperLoss-Mi = ((kWMi ÷ pfMi) ÷ TkVA-Rating) 
2  * PShort-Circuit  

 
TotalkW-Loss = LinekW-Loss + CoreLoss-Mi + CopperLoss-Mi 

 
SSLF  = 1 + (TotalkW-Loss ÷ kWMi) 
 
AdjustedkW = SSLF * kWMi = TotalkW-Loss + kWMi 

L 

Market Trading Node 

Transformer Loss 

Mi 

ILine 
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Philippine Wholesale Electricity Spot Market 

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) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 13 
 
kWMi  = (kWhMi-15min + kWhMi-30min + kWhMi-45min + kWhMi-00min) ÷ 1h 
 
kVarMi  = (kVarhMi-15min + kVarhMi-30min + kVarhMi-45min + kVarhMi-00min) ÷ 1h 
 
ILine  = kWMi ÷ ((√3) * V * pfMi) 
 
pfMi  = cos (tan-1 (kVarMi ÷ kWMi)) 
 
LinekW-Loss  = (ILine) 

2 * RLine, RLine = ra * L 
 
LinekVar-Loss = (ILine) 

2 * XLine, XLine = xl * L 
 
CoreLoss-Mi  = T1CoreLoss * kWM1 ÷ kWM1 = T1CoreLoss * 1 
 
CopperLoss-Mi = ((kWMi ÷ pf) ÷ TkVA-Rating)

2  * PShort-Circuit  
 
TotalkW-Loss = LinekW-Loss + CoreLoss-Mi + CopperLoss-Mi 
 
SSLF  = 1 + (TotalkWLoss ÷ kWMi) 
 
AdjustedkW = TotalkWLoss + kWMi = SSLF * kWMi 
 
 

L 

Transformer Loss 

Mi 

ILine 

Market Trading Node 3 

Market Trading Node 1 

Market Trading Node 2 
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Philippine Wholesale Electricity Spot Market 

Disaggregation of Adjusted Active Power: 
 
MTN1-Meter-Equivalent  = AdjustedkW * (EPQMTN1 ÷   ) 

 
MTN2-Meter-Equivalent  = AdjustedkW * (EPQMTN2 ÷   ) 

 
MTN3-Meter-Equivalent  = AdjustedkW * (EPQMTN3 ÷   ) 

 
Where: 
 
EPQMTN = 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). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I4 L L 

L 

L2 

L1 

M1 
I1 

M2 
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Market Trading Node 1 

Transformer 1 Loss 

Market Trading Node 2 
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Philippine Wholesale Electricity Spot Market 

Simplifying Figure 14: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 15 

 
Active and Reactive Power: 
 
kWM1 = (kWhM1-15min + kWhM1-30min + kWhM1-45min + kWhM1-00min) ÷ 1h 
 
kVarM1 = (kVarhM1-15min + kVarhM1-30min + kVarhM1-45min + kVarhM1-00min) ÷ 1h 
 
kWM2 = (kWhM2-15min + kWhM2-30min + kWhM2-45min + kWhM2-00min) ÷ 1h 
 
kVarM2 = (kVarhM2-15min + kVarhM2-30min + kVarhM2-45min + kVarhM2-00min) ÷ 1h 
 
 
Line Currents and Line Losses: 
 
I1  = kWM1 ÷ ((√3) * V1 * pf1) = kWM1 ÷ ((√3) * V1 * cos (tan-1 (kVarM1 ÷ kWM1))) 
 
I2  = kWM2 ÷ ((√3) * V2 * pf2) = kWM2 ÷ ((√3) * V2 * cos (tan-1 (kVarM2 ÷ kWM2))) 
 
Line1-kWLoss = (I1) 

2 * R1 = (I1) 
2 * (ra-1 * L1) 

 
Line1-kVarLoss = (I1) 

2 * X1 = (I1)
2 * (Xl-1 * L1) 

 
Line2-kWLoss = (I2) 

2 * R2 = (I2) 
2 * (ra-2 * L2) 

 
Line2-kVarLoss = (I2) 

2 * X2 = (I2)
2 * (Xl-2 * L2) 

 
Total Active Power at Node 1 (kWN-1) = kWM1 + kWM2 + Line1-kW-Loss + Line2-kW-Loss  
 
Total Reactive Power at Node 1 (kVarN-1) = kVarM1 + kVarM2 + Line1-kVar-Loss + Line2-kVar-Loss  
 

 

Transformer 1 

 

L2 

M1 
I1 

M2 

I2 I3 

Node 1 

Market Trading Node 2 

Transformer 2 

I4 

L3 

L4 

L4 
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Philippine Wholesale Electricity Spot Market 

I1 + I2 = I3 + I4 
 
Since current (I) is inversely proportional to resistance (R), I = 1 ÷ R 
 
I3  = (I1 + I2) * R4 ÷ (R3 + R4), I4 = (I1 + I2) * R3 ÷ (R3 + R4) 
 
Line3-kW-Loss = (I3) 

2 * R3 = (I3) 
2 * (ra-3 * L3) 

 
Line3-kVar-Loss = (I3) 

2 * X3 = (I3) 
2 * (Xl-3 * L3) 

 
Line4-kW-Loss = (I4) 

2 * R4 = (I4) 
2 * (ra-4 * L4) 

 
Line4-kVar-Loss = (I4) 

2 * X4 = (I4) 
2 * (Xl-4 * L4) 

 
Distributing Line3-kW-Loss 
 
For M1, Line3-kW-Loss-M1 = (Line3-kW-Loss * (kWM1 + Line1-kW-Loss)) ÷ kWN-1 
 
For M2, Line3-kW-Loss-M2 = (Line3-kW-Loss * (kWM2 + Line2-kW-Loss)) ÷ kWN-1 
 
Distributing Line4-kW-Loss 
 
For M1, Line4-kW-Loss-M1 = (Line4-kW-Loss * (kWM1 + Line1-kW-Loss)) ÷ kWN-1 
 
For M2, Line4-kW-Loss-M2 = (Line4-kW-Loss * (kWM2 + Line2-kW-Loss)) ÷ kWN-1 
 
 
Transformer Losses: 
 
T1CoreLoss-M1 = T1CoreLoss * (kWM1 ÷   ) 

 
T1CoreLoss-M2 = T1CoreLoss * (kWM2 ÷   ) 
 
T2CoreLoss-M1 = T2CoreLoss * (kWM1 ÷   ) 

 
T2CoreLoss-M2 = T2CoreLoss * (kWM2 ÷   ) 
 
T1CopperLoss = (((kWN-1 ÷ 2) ÷ pfN-1) ÷ T1kVA-Rating))

2  * PShort-Circuit-T1 
 
T1CopperLoss-M1 = T1CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M2 = T1CopperLoss * (kWM2 + Line2-kW-Loss) ÷ kWN-1 
 
T2CopperLoss = (((kWN-1 ÷ 2) ÷ pfN-1) ÷ T2kVA-Rating))

2  * PShort-Circuit-T2 
 
T2CopperLoss-M1 = T2CopperLoss * (kWM1 + Line1-kW-Loss) ÷ kWN-1 
 
T2CopperLoss-M2 = T2CopperLoss * (kWM2 + Line2-kW-Loss) ÷ kWN-1 
 
T1CopperLoss-M1 = ((kWM1 ÷ pf1) ÷ T1kVA-Rating)

2  * PShort-Circuit-T1 
 
 
Total Loss for each Meter: 
 
TotalkW-Loss-M1 = Line1-kW-Loss + Line3-kW-Loss-M1 + Line4-kW-Loss-M1 + T1CoreLoss-M1 + T2CoreLoss-M1 + 

T1CopperLoss-M1 + T2CopperLoss-M1  
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Philippine Wholesale Electricity Spot Market 

TotalkW-Loss-M2 = Line2-kW-Loss + Line3-kW-Loss-M2 + Line4-kW-Loss-M2 + T1CoreLoss-M2 + T2CoreLoss-M2 + 
T1CopperLoss-M2 + T2CopperLoss-M2 

 
 
SSLF 

 
SSLFM1 = 1 + (TotalkW-Loss-M1 ÷ kWM1) 
 
SSLFM2 = 1 + (TotalkW-Loss-M2 ÷ kWM2) 
 
SSLFM3 = 1 + (TotalkW-Loss-M3 ÷ kWM3) 
 
SSLFM4 = 1 + (TotalkW-Loss-M4 ÷ kWM4) 

 
 

Adjusted Active Power: 
 
AdjustedkW-M1 = TotalkW-Loss-M1 + kWM1 
 
AdjustedkW-M2 = TotalkW-Loss-M2 + kWM2 
 
 
Disaggregation of Adjusted Meter Data: 
 
MTN1-Meter-Equivalent  = AdjustedkW- M1 * EPQMTN1 ÷  
     

+ AdjustedkW-M2 * EPQMTN1 ÷  
     

= AdjustedkW- M1 + AdjustedkW-M2 * (EPQMTN1 ÷      ) 
 
MTN2-Meter-Equivalent  = AdjustedkW-M1 * EPQMTN2 ÷  
     

+ AdjustedkW-M2 * EPQMTN2 ÷  
     

= AdjustedkW- M1 + AdjustedkW-M2 * (EPQMTN2 ÷      ) 
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