








































A Presentation to the WESM RCC Meeting
PEMC, Ortigas Ave., Pasig City

April 03, 2013

NGCP’S SYSTEM LOSS COMPUTATION

FOR 

LUZON AND VISAYAS



PGC DEFINITION OF TERMS

System Loss:

In the Grid Code, it is the Energy injected into the Grid by 

Generating Plants, plus (or minus) the Energy transported 

through Grid interconnections minus the total Energy delivered 

to Distributors and End-Users. 

In the Distribution Code, it is the Energy received from the 

Grid plus internally generated Energy by Embedded Generating 

Plants, plus (or minus) the Energy transported by other 

Distributors minus the total Energy delivered to End-Users.



PGC 3.4.1 SYSTEM LOSS CLASSIFICATIONS

3.4.1.2. The Technical Loss shall be aggregate of conductor 

loss, the core loss in transformers, and any loss due 

to technical metering error.

3.4.1.3. The Non-Technical Loss shall be the aggregate of 

the Energy loss due to meter-reading errors and 

meter tampering.

3.4.1.4. The Administrative Loss shall include the Energy 

that is required for the proper operation of the Grid.



GRID ENERGY BALANCE EQUATION

Incoming Energy = Outgoing Energy + Grid Losses

Incoming Energy:

 Energy Delivered by Grid-Connected Generators 

 Energy Received from DU’s and Non DU’s with Embedded 

Generators (surplus)

 Energy Imported from Adjacent Grid

Outgoing Energy:

 Energy Delivered by the Grid to Loads (DU’s and Non-DU’s)

 Energy Delivered to Generators. (When they consumer power) For 

Luzon, this includes Kalayaan Pumping Energy

 Energy Exported to Adjacent Grid

Grid Losses:

 Technical and Non Technical Losses 

 Administrative Loss (Station Service)



GRID ENERGY BALANCE EQUATION

GRID

 Technical and Non-

Technical Losses

 Administrative Loss

Incoming Energy Outgoing Energy

From PGC 3.4: 

System Loss = Technical and Non Technical Losses + Administrative Loss

% System Loss = (System Loss / Incoming Energy) x 100

Generators Load 

Customers

Energy from 

DU’s and Non-

DU’s w/ 

Embedded

Generators

Feedback Energy  

from the Grid to 

Generators

ENERGY BALANCE EQUATION: 

Incoming Energy = Outgoing Energy + Grid Losses

Imported Energy 

from Adjacent Grid
Exported Energy 

to Adjacent Grid



SAMPLE ENERGY BALANCE/SYSTEM LOSS 

REPORT FOR LUZON GRID



SAMPLE ENERGY BALANCE/SYSTEM LOSS 

REPORT FOR VISAYAS GRID



SAMPLE ENERGY BALANCE/SYSTEM LOSS 

REPORT FOR LUZON GRID CY 2012

PARTICULARS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1. SUPPLY SIDE (INCOMING 

ENERGY) X 1,000,000 3,896.01 4,081.64 4,010.57 4,285.75 4,524.83 4,496.82 4,168.52 3,987.77 4,257.73 4,183.24 4,259.14 4,162.47

2. LOAD SIDE (OUTGOING 

ENERGY) X 1,000,000 3,798.27 3,978.31 3,903.62 4,173.28 4,408.55 4,382.51 4,067.90 3,898.39 4,161.71 4,083.63 4,156.03 4,065.71

3. SYSTEM LOSS ENERGY X 

100,000 977.38 1,033.37 1,069.49 1,124.68 1,162.82 1,143.15 1,006.20 893.47 960.18 996.11 1,031.18 967.66

4. % SYSTEM LOSS 2.51% 2.53% 2.67% 2.62% 2.57% 2.54% 2.41% 2.24% 2.26% 2.38% 2.42% 2.32%
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ENERGY BALANCE/SYSTEM LOSS FOR 

VISAYAS GRID CY 2012

PARTICULARS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1. SUPPLY SIDE 

(INCOMING ENERGY) X 

1,000,000 762.68 762.86 714.08 784.30   786.43   824.22   754.33   726.69   717.30   701.79   749.89   743.73   

2. LOAD SIDE (OUTGOING 

ENERGY) X 1,000,000 736.37 736.71 687.35 754.74   756.99   796.97   729.97   694.77   688.35   674.08   722.68   716.59   

3. SYSTEM LOSS ENERGY 

X 100,000 263.07 261.50 267.30 295.65   294.46   272.54   243.62   319.21   289.53   277.19   272.09   271.34   

    % SYSTEM LOSS 3.45% 3.43% 3.74% 3.77% 3.74% 3.31% 3.23% 4.39% 4.04% 3.95% 3.63% 3.65%
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NOTES TO THE GRID ENERGY BALANCE/SYSTEM 
LOSS REPORT

• Energy values are metered at connection points to the 

Grid of Generators and Load Customers (DU’s and Non-

DU’s).

• Energy from Generators embedded in DU/Load Customer 

networks are excluded except in special cases.

• The Station Service Energy (Administrative Loss) values 

are read from the newly installed LP Meters.

• The Report does not contain an analysis of the System 

Loss increase/decrease.



Additional Notes: Metered Energy Quantity 
Recording

• Grid Meters can be configured to record either Uni-Directional or Bi-

Directional energy values that flow at the Grid Connection Points of 

Generators and Loads (DU’s and Non-DU’s).

Convention: “D” means “Delivered” by the Source (Grid or Generator)

“R” means “Received” by the Source (Grid or Generator) 

• For a Generator Meter, energy injected into the Grid is recorded in the 

“D” or “Delivered” Channels; feedback energy from the Grid is recorded 

in the “R” or “Received” Channels. 

• For a Load Meter, energy flowing from the Grid to the Load is recorded 

in the “D” or “Delivered” Channels; energy injected by the Load to the 

Grid is recorded in the “R” or “Received” Channels.   

Channels

Uni-Directional KWH-D KVARH-D

Bi-Directional KWH-D KVARH-D KWH-R KVARH-R



THANK YOU!



CASE NO. 1: GENERATOR WITH SINGLE CONNECTION TO THE GRID

ENERGY DELIVERED TO THE GRID = (ΣKWH-D) 

FEEDBACK ENERGY = (ΣKWH-R)

CASE NO. 2: GENERATOR WITH SEPARATE GENERATION AND STATION 

SERVICE CONNECTIONS TO THE GRID:

ENERGY DELIVERED TO THE GRID = (ΣKWH-D) FROM THE GEN METER(S)

FEEDBACK ENERGY = (ΣKWH-D) FROM THE STA. SERVICE METER(S)

CASE NO. 3: GENERATOR WITH MULTIPLE, METERED LINE CONNECTIONS 

TO THE GRID:

ENERGY DELIVERED TO THE GRID = (ΣKWH-D) – (ΣKWH-R) If Net Positive

FEEDBACK ENERGY = (ΣKWH-D) – (ΣKWH-R) If Net Negative

GENERATOR METERING CONFIGURATION



GENERATOR METERING CASE NO. 1

ENERGY DELIVERED TO THE GRID 

= (ΣKWH-D) 

FEEDBACK or STATION SERVICE 

ENERGY = (ΣKWH-R)



GENERATOR METERING CASE NO. 2

M

ENERGY DELIVERED TO THE GRID

= ΣKWH-D@M1 + ΣKWH-D@M2

FEEDBACK or STATION SERVICE 

ENERGY = ΣKWH-D@M3

M1 M2

M3



CASE NO. 3: MULTIPLE LINE METERS

ENERGY DELIVERED TO THE GRID:

= (ΣKWH-D@M1 + ΣKWH-D@M2) -

(ΣKWH-R@M1 + ΣKWH-R@M2) 

if Net Positive

ENERGY RECEIVED FROM THE GRID or 

FEEDBACK ENERGY:

= (ΣKWH-D@M1 + ΣKWH-D@M2) -

(ΣKWH-R@M1 + ΣKWH-R@M2) 

if Net Negative 

M1 M2



LEYTE-LUZON INTERCONNECTION

ENERGY EXPORTED TO LUZON = ΣKWH-D

ENERGY EXPORTED TO VISAYAS = ΣKWH R



Segregation of Line Rental 

Into Line Loss and Line Congestion

Millan H. Libongco
Manager – Billing and Settlement Division

03 April 2013



 Line Rental (LR) Definition

 Locational Marginal Price (LMP) Definition

 Prospective Application of Line Rental Segregation

 Average Luzon System Loss (2009-2012)

 MERALCO Total Line Rental Trading Amounts

Outline



Line Rental (LR) Definition

 LR is the economic rental arising from the use of a transmission line, 

calculated as the difference in value between flows out of the receiving 

node of that line and flows into the sending node, in accordance with 

clause 3.13.12 of the WESM Rules.

DU / CUSTOMERGENCO / SUPPLIER

BCQPG PC

LR  = BCQ [LMPL   - LMPG]
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The Settlement Equations for Spot Market 

Transactions and Line Rental

TTAL = (EAQL – BCQL)*EAPL + (MQL - EAQL)*EPPL + LR

Total Trading Amount (TTA) Load/Customer

LR = BCQG-L*(EAPL - EAPG)

LR = BCQG-L*(Receiving End Price – Sending End Price)



Line Rental 

 Line Rental is the Difference between the Price at 

Load side and the Price at the Generator side

 The Price difference is due to Line Loss (LL) and 

the Line Congestion (LC) Portions Multiplied by the 

Bilateral Contract Quantities (BC)

 LR  = BCQ [LMPL - LMPG]



Definition of Locational Marginal Price (LMP)

  


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LMP=  + ( 1) + 
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 = Offer * TLF
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LMP - Locational Marginal Price at node "i"

λ - The system marginal price based on the offer and TLF of the 

marginal plant

TLFi - Transmission Loss Factor at node “i” 

μij - Price corresponding to transmission constraint 

aij - Sensitivity factor 

n - The number of constraints involved that affects the node “i”

OfferMP - Marginal Plant Offer

MP - Marginal Plant

j - Count of constraint occurrences

i - Node



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i ij
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LMP= ( ) + 
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Proposed Line Rental Segregation

BCQG-L - Bilateral Contract Between Supplier G and 

Customer L (MWH)

OfferMP - Offer of Marginal Plant

TLFMP - Transmission Loss Factor of Marginal Plant

TLFL - Transmission Loss Factor of Customer L

TLFG - Transmission Loss Factor of Supplier G

 Losses G-L

L G

1 1
Line Rental = BCQ * * ( )

TLF TLF

λ = OfferMP * TLFMP



Congestion Portion in the LMP

LMP - Locational Marginal Price at node "i"

λ - The system marginal price based on the offer and TLF of the 

marginal plant

TLFi - Transmission Loss Factor at node “i” 

μij - Price corresponding to transmission constraint 

aij - Sensitivity factor 

n - The number of constraints involved that affects the node “i”

OfferMP - Marginal Plant Offer

MP - Marginal Plant

j - Count of constraint occurrences

i - Node
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i ij
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LMP= ( ) + 
TLF
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Congestioni =LMPi - λ / TLFi




n

ij i

j=1 i

 = LMP  - ( ) 
TLF

ija



Proposed Prospective Application of Line 

Rental Segregation

BCQG-L - Bilateral Contract Between Supplier G and 

Customer L (MWH)

OfferMP - Offer of Marginal Plant

TLFMP - Transmission Loss Factor of Marginal Plant

TLFL - Transmission Loss Factor of Customer L

TLFG - Transmission Loss Factor of Supplier G

LMPL - Locational Marginal Price of Customer L

LMPG - Locational Marginal Price of Supplier G

    
     

     
Congestion G-LLine Rental = BCQ  *  L G

L G

LMP LMP
TLF TLF

λ = OfferMP * TLFMP



Associated Inaccuracy Using the TLF 

 Historical TLF values are truncated by several

decimal places

 Any error either positive or negative will either go to the

Line Loss or Congestion portion



Associated Challenges Using Constraint 

Price (µ) and Sensitivity Factor (a) 

 MMS has no provision for the segregation of Line

Rental (LR) into Line Loss (LL) and Line

Congestion (LC) components
 Line Rental Amounts were never segregated into LL and LC portions

since the start of the WESM commercial operations

 Parameters needed to segregate the LR into LL and LC portions are

transient values [not stored by the Market Management System

(MMS)]

 Revisiting the historical data is a tedious and costly procedure (For 

the period June 26, 2006 to March 25, 2013)

 Hourly Market re-runs (59,136 reruns)

 For 20 minute per re-run, 821 days will be needed (24x7 non-

stop)



Historical Luzon System Loss (2009-2010)

AVARAGE SYSTEM LOSS BASED ON METER QUANTITIES 

Bill No. Month Generator (MWh) Load (MWh) Difference (MWh) System Loss Average

31 Jan-09 3,011,829.3998 2,950,914.2626 60,915.1372 2.02%

32 Feb-09 3,501,761.2550 3,425,060.6638 76,700.5912 2.19%

33 Mar-09 3,362,568.9990 3,286,954.7411 75,614.2580 2.25%

34 Apr-09 3,658,053.9151 3,569,610.0033 88,443.9119 2.42%

35 May-09 3,590,036.3224 3,504,836.4169 85,199.9055 2.37%

36 Jun-09 3,743,134.5428 3,656,557.5993 86,576.9434 2.31%

37 Jul-09 3,670,006.5978 3,585,040.5250 84,966.0728 2.32%

38 Aug-09 3,800,172.5593 3,712,907.7756 87,264.7837 2.30%

39 Sep-09 3,778,787.2112 3,692,460.5478 86,326.6635 2.28%

40 Oct-09 3,462,537.7177 3,382,182.9669 80,354.7508 2.32%

41 Nov-09 3,709,943.7669 3,623,335.1414 86,608.6255 2.33%

42 Dec-09 3,544,052.6240 3,461,854.2201 82,198.4039 2.32% 2.29%

43 Jan-10 3,555,159.3333 3,477,724.4818 77,434.8515 2.18%

44 Feb-10 3,889,631.0363 3,807,338.3574 82,292.6789 2.12%

45 Mar-10 3,672,925.4350 3,595,415.6888 77,509.7461 2.11%

46 Apr-10 4,005,728.1550 3,918,011.8746 87,716.2804 2.19%

47 May-10 4,237,132.2847 4,131,001.1361 106,131.1486 2.50%

48 Jun-10 4,324,054.1884 4,224,619.3788 99,434.8096 2.30%

49 Jul-10 3,898,935.3633 3,810,948.2379 87,987.1254 2.26%

50 Aug-10 4,103,315.9045 4,011,181.0899 92,134.8146 2.25%

51 Sep-10 4,090,107.2245 4,003,874.3917 86,232.8329 2.11%

52 Oct-10 3,905,854.9731 3,824,747.6543 81,107.3188 2.08%

53 Nov-10 3,985,118.1954 3,899,532.9764 85,585.2190 2.15%

54 Dec-10 3,800,817.3313 3,721,109.4274 79,707.9039 2.10% 2.19%



Historical Luzon System Loss (2011-2013)

AVARAGE SYSTEM LOSS BASED ON METER QUANTITIES 
Bill No. Month Generator (MWh) Load (MWh) Difference (MWh) System Loss Average

55 Jan-11 4,260,994.86 4,161,220.02 99,774.83 2.34%

56 Feb-11 4,509,574.15 4,395,988.88 113,585.27 2.52%

57 Mar-11 4,168,102.55 4,068,189.42 99,913.13 2.40%

58 Apr-11 4,536,360.12 4,422,204.21 114,155.91 2.52%

59 May-11 4,905,664.02 4,773,794.46 131,869.57 2.69%

60 Jun-11 4,884,617.71 4,757,595.56 127,022.15 2.60%

61 Jul-11 4,716,191.88 4,598,531.93 117,659.95 2.49%

62 Aug-11 4,809,624.03 4,690,747.01 118,877.02 2.47%

63 Sep-11 4,821,253.53 4,701,747.15 119,506.38 2.48%

64 Oct-11 4,579,339.69 4,465,246.94 114,092.75 2.49%

65 Nov-11 4,817,573.68 4,697,175.20 120,398.48 2.50%

66 Dec-11 4,585,710.17 4,475,767.57 109,942.60 2.40% 2.49%

67 Jan-12 4,546,088.52 4,433,501.80 112,586.71 2.48%

68 Feb-12 4,732,833.31 4,616,861.91 115,971.40 2.45%

69 Mar-12 4,640,333.70 4,518,988.00 121,345.70 2.62%

70 Apr-12 4,969,001.61 4,839,670.26 129,331.35 2.60%

71 May-12 5,233,481.35 5,101,338.33 132,143.02 2.52%

72 Jun-12 5,205,052.07 5,073,836.61 131,215.46 2.52%

73 Jul-12 4,843,812.98 4,726,409.55 117,403.43 2.42%

74 Aug-12 4,610,422.26 4,502,480.50 107,941.77 2.34%

75 Sep-12 4,859,222.17 4,745,836.69 113,385.48 2.33%

76 Oct-12 4,772,088.17 4,656,469.61 115,618.56 2.42%

77 Nov-12 4,861,615.12 4,744,478.70 117,136.42 2.41%

78 Dec-12 4,719,552.79 4,607,806.64 111,746.15 2.37% 2.46%

79 Jan-13 4,527,502.99 4,414,305.72 113,197.27 2.50%

80 Feb-13 4,744,496.01 4,621,906.41 122,589.60 2.58%

81 Mar-13 4,558,506.87 4,445,691.83 112,815.03 2.47% 2.52%

AVERAGE (Jan 2009-March 2013) 2.37%



Thank You!


