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Project Details:

	Name
	Luzon Voltage Improvement Project 1

	Description
	Installation of reactor and capacitor banks at 9 substations totalling 620 MVAR ( 75 MVAR reactors and 545 MVAR capacitors)

	Required Timing
	September 2008


Project classification:

	Rank 
	1st Priority
	(Ongoing; 1st Priority; 2nd Priority)

	Project Driver Classification 
	Load Growth
	(Load Growth; Network non-growth; network control / safety / metering; non network)

	Project Type Classification
	0% Replacement 
100% New Assets
	(Replacement; Refurbishment; New Assets)

	Disbursement for the period 2005-2010 in (Millions)
	Forex USD 7.79
	Local P 82.90
	Total P 519.21


Project Need:
	Project Purpose
	The project aims to improve voltage regulation and maintain the reactive power balance of the network. To some extent, it will also cause some reduction of losses.

	Impact if Project not implemented
	· There will be severe undervoltage at the following areas during peak condition: Balintawak, Araneta, Duhat, Paco, Sucat, Cabanatuan, Botolan, Malolos, San Jose, Dolores, Zapote, Concepcion, Mexico, Cruz na Daan and Tuguegarao.
· There will be severe overvoltage at the following areas during off-peak condition: Hermosa, Limay, Bataan, Concepcion, San Manuel, Naga, Daraga and Tiwi. 

	Reason for ranking project commissioning date relative to other projects
	· Low voltage could lead to equipment malfunction. If low voltage covers a larger area, there is an increased risk of a voltage collapse leading to blackout. To mitigate this problem without this project, some loads have to be shed. It is projected that a total of 920 MW is at increasing risk of interruption starting 2006.
· High voltage could lead to damage of equipment. To mitigate this problem without this project, some of the lines have to be opened, thereby greatly reducing the reliability of the grid (no more provision for N-1 on most parts of the grid) and exposing the grid to higher risk of collapse.


Performance measures with / without project:

Without project:

	Parameter Under Consideration
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012+

	Per unit voltages at the substation during peak condition

	Balintawak
	0.9542
	0.9249
	0.9404
	0.9426
	0.9573
	0.9395
	0.9250
	0.9548

	Araneta
	0.9531
	0.9252
	0.9400
	0.9443
	0.9573
	0.9384
	0.9225
	0.9557

	Duhat
	0.9481
	0.9170
	0.9344
	0.9348
	0.9526
	0.9369
	0.9228
	0.9580

	Paco
	0.9632
	0.9086
	0.9419
	0.9404
	0.9742
	0.9533
	0.9364
	0.9624

	Sucat
	0.9616
	0.9466
	0.9484
	0.9534
	0.9619
	0.9410
	0.9191
	0.9704

	Cabanatuan
	0.9605
	0.9433
	0.9496
	0.9491
	0.9548
	0.9480
	0.9554
	0.9678

	Botolan
	0.9565
	0.9412
	0.9474
	0.9476
	0.9535
	0.9508
	0.9459
	0.9583

	Malolos
	0.9632
	0.9404
	0.9510
	0.9526
	0.9623
	0.9438
	0.9292
	0.9526

	San Jose
	0.9654
	0.9406
	0.9532
	0.9553
	0.9663
	0.9479
	0.9324
	0.9600

	Dolores
	0.9655
	0.9417
	0.9546
	0.9575
	0.9660
	0.9432
	0.9291
	0.9560

	Zapote
	0.9627
	0.9492
	0.9487
	0.9540
	0.9613
	0.9416
	0.9173
	0.9730

	Concepcion
	0.9606
	0.9419
	0.9494
	0.9498
	0.9569
	0.9561
	0.9502
	0.9652

	Mexico
	0.9643
	0.9431
	0.9520
	0.9526
	0.9610
	0.9503
	0.9419
	0.9609

	Cruz na Daan
	0.9558
	0.9309
	0.9423
	0.9434
	0.9543
	0.9398
	0.9280
	0.9516

	Tuguegarao
	0.9578
	0.9517
	0.9513
	0.9487
	0.9481
	0.9448
	0.9416
	0.9428

	Per unit voltages at the substation during Off-peak condition

	Hermosa 
	1.054
	1.053
	1.052
	1.052
	1.050
	1.039
	1.029
	1.023

	Limay
	1.054
	1.054
	1.053
	1.051
	1.049
	1.042
	1.033
	1.028

	Bataan
	1.054
	1.058
	1.053
	1.051
	1.050
	1.042
	1.033
	1.029

	Concepcion
	1.054
	1.053
	1.052
	1.051
	1.049
	1.038
	1.026
	1.023

	San Manuel
	1.058
	1.056
	1.053
	1.051
	1.048
	1.039
	1.026
	1.021

	Naga
	1.068
	1.068
	1.065
	1.063
	1.062
	1.054
	1.051
	1.049

	Daraga
	1.059
	1.060
	1.058
	1.052
	1.050
	1.045
	1.041
	1.038

	Tiwi
	1.062
	1.062
	1.063
	1.062
	1.057
	1.048
	1.044
	1.040

	Total amount of MW  to be curtailed during peak condition to avoid exceeding voltage limit

	Balintawak
	-
	80
	40
	30
	-
	100
	210
	-

	Araneta
	-
	100
	50
	30
	-
	160
	220
	-

	Duhat
	10
	110
	60
	60
	-
	110
	240
	-

	Paco
	-
	90
	20
	30
	-
	-
	90
	-

	Sucat
	-
	50
	10
	-
	-
	60
	170
	-

	Cabanatuan
	-
	60
	10
	10
	-
	50
	-
	-

	Botolan
	-
	70
	20
	20
	-
	-
	60
	-

	Malolos
	-
	40
	-
	-
	-
	50
	160
	-

	San Jose
	-
	80
	-
	-
	-
	50
	370
	-

	Dolores
	-
	30
	-
	-
	-
	40
	140
	-

	Zapote
	-
	10
	10
	-
	-
	40
	160
	-

	Concepcion
	-
	70
	10
	10
	-
	-
	-
	-

	Mexico
	-
	50
	-
	-
	-
	-
	130
	-

	Cruz na Daan
	-
	80
	50
	30
	-
	180
	180
	-

	Tuguegarao
	-
	-
	-
	20
	30
	60
	100
	80

	Lines to be opened to bring the voltages to acceptable level during off-peak condition (( - means the line has to be opened for that year in order to reduce the voltages to acceptable level.)

	Binga - San Manuel lines 1 &  2
	(
	(
	(
	(
	(
	(
	(
	(

	San Jose – Balintawak lines 1 &  2 
	(
	(
	(
	(
	(
	(
	(
	(

	Binan – Dasmarinas lines 1 & 2
	(
	(
	(
	(
	(
	(
	(
	(

	Dasmarinas – Zapote line 1
	(
	(
	(
	(
	(
	(
	(
	

	Dasmarinas – Calaca lines 1 &  2
	(
	
	
	
	
	
	
	

	Binan – Sucat Lines 1, 2, 3, & 4
	(
	(
	(
	(
	(
	(
	(
	

	Mexico – Balintawak 
	(
	(
	(
	(
	(
	
	
	

	Sta Rita – Calaca lines 1 & 2
	(
	(
	(
	(
	
	
	
	

	Makban A – Binan lines 1 &  2
	(
	(
	(
	
	
	
	
	

	San Jose – Dolores lines 1 &  2
	(
	(
	(
	(
	
	
	
	

	San Jose 500kV – San Manuel 500kV line 1
	(
	(
	
	
	
	
	
	

	Dasmarinas - Amadeo
	
	(
	(
	(
	(
	(
	(
	

	Amadeo – Calaca
	
	(
	(
	(
	(
	(
	(
	

	Mexico – Balintawak line 2
	
	
	
	
	
	(
	(
	

	Balintawak – Araneta line 2
	
	
	
	
	
	(
	(
	

	Araneta – Sucat line 2
	
	
	
	
	
	(
	(
	

	San Jose – Balintawak line 3
	
	
	
	
	
	
	(
	(


With project:

	Parameter Under Consideration
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012+

	Per unit voltages at the substation during peak condition

	Balintawak
	
	
	
	1.0023
	1.0054
	0.9828
	0.9705
	0.9851

	Araneta
	
	
	
	1.0031
	1.0052
	0.9818
	0.9685
	0.9852

	Duhat
	
	
	
	1.0027
	1.0064
	0.9810
	0.9640
	0.9820

	Paco
	
	
	
	1.0500
	1.0499
	1.0134
	0.9983
	1.0099

	Sucat
	
	
	
	0.9863
	0.9884
	0.9732
	0.9559
	0.9847

	Cabanatuan
	
	
	
	0.9752
	0.9758
	0.9664
	0.9744
	0.9787

	Botolan
	
	
	
	0.9718
	0.9731
	0.9674
	0.9644
	0.9695

	Malolos
	
	
	
	0.9911
	0.9944
	0.9751
	0.9640
	0.9748

	San Jose
	
	
	
	0.9966
	1.0010
	0.9833
	0.9718
	0.9853

	Dolores
	
	
	
	0.9959
	0.9968
	0.9769
	0.9670
	0.9798

	Zapote
	
	
	
	0.9841
	0.9859
	0.9712
	0.9523
	0.9832

	Concepcion
	
	
	
	0.9806
	0.9818
	0.9729
	0.9729
	0.9756

	Mexico
	
	
	
	0.9891
	0.9906
	0.9762
	0.9711
	0.9784

	Cruz na Daan
	
	
	
	0.9897
	0.9918
	0.9733
	0.9645
	0.9750

	Tuguegarao
	
	
	
	0.9743
	0.9726
	0.9684
	0.9664
	0.9652

	Per unit voltages at the substation during Off-peak condition

	Hermosa 
	
	
	
	1.038
	1.034
	1.032
	1.031
	1.029

	Limay
	
	
	
	1.036
	1.034
	1.034
	1.032
	1.030

	Bataan
	
	
	
	1.037
	1.034
	1.034
	1.031
	1.028

	Concepcion
	
	
	
	1.035
	1.034
	1.028
	1.027
	1.025

	San Manuel
	
	
	
	1.041
	1.037
	1.031
	1.031
	1.029

	Naga
	
	
	
	1.047
	1.045
	1.044
	1.043
	1.039

	Daraga
	
	
	
	1.038
	1.037
	1.036
	1.034
	1.030

	Tiwi
	
	
	
	1.042
	1.040
	1.039
	1.037
	1.034

	Total amount of MW  to be curtailed during peak condition to avoid exceeding voltage limit

	Balintawak
	
	
	
	-
	-
	-
	-
	-

	Araneta
	
	
	
	-
	-
	-
	-
	-

	Duhat
	
	
	
	-
	-
	-
	-
	-

	Paco
	
	
	
	-
	-
	-
	-
	-

	Sucat
	
	
	
	-
	-
	-
	-
	-

	Cabanatuan
	
	
	
	-
	-
	-
	-
	-

	Botolan
	
	
	
	-
	-
	-
	-
	-

	Malolos
	
	
	
	-
	-
	-
	-
	-

	San Jose
	
	
	
	-
	-
	-
	-
	-

	Dolores
	
	
	
	-
	-
	-
	-
	-

	Zapote
	
	
	
	-
	-
	-
	-
	-

	Concepcion
	
	
	
	-
	-
	-
	-
	-

	Mexico
	
	
	
	-
	-
	-
	-
	-

	Cruz na Daan
	
	
	
	-
	-
	-
	-
	-

	Tuguegarao
	
	
	
	-
	-
	-
	-
	-

	Lines to be opened to bring the voltages to acceptable level during off-peak condition

	NONE
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