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About the Cover  

 

The color green is associated with nature. 

It is so pervasive ð it occupies more space in the spectrum than most colors. 
It signifies regeneration and growth. 

 

This yearõs cover represents growth and commitment to the environment. 
NGCPõs expansion projects are the waves of grass in a meadow. 

A meadow portrays a land of prosperity. 
It is a fertile land nurtured by nature. 

The same way NGCP commits itself to the steady, sustainable growth of its power network. 
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DISCLAIMER  

 

The Transmission Development Plan (TDP) is prepared and published solely for information purposes. While NGCP, to 

the best of its knowledge, has used the most accurate data available, and has used utmost prudence in the use of those 

information, nothing in this document can be or should be taken as a recommendation in respect of any possible investment or 

business decision. This document does not claim to contain all the information that a prospective investor or grid user or 

potential participant to the electricity market, or any other person or interested parties may require for making decisions. In 

preparing this document it is not possible nor it is intended for NGCP to have considered the investment objectives, financial 

situation and particular needs of each person who uses this document. 

 

In all cases, anyone proposing to rely on or use the information in this document should independently verify and check 

the accuracy, completeness, reliability and suitability of that information and the reports and other information relied on by 

NGCP in preparing this document, and should obtain independent and specific advice from appropriate experts. 

 

In the same manner, NGCP does not make representations or warranty as to the accuracy, reliability, completeness or 

suitability for particular purposes of the information in this document. Persons reading or using this document acknowledge 

that NGCP and/or its employees shall have no liability (including liability to any person by reason of negligence or negligent 

misstatement) for any statements, opinions, information or matter (expressed or implied) arising out of, contained in or 

derived from, or for any omissions from, the information in this document, except insofar as liability under any statute of the 

Republic of the Philippines cannot be excluded. 
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Foreword  

 
NGCP is pleased to present the 2011 edition of the Transmission Development Plan (TDP). 

 

The 2011 TDP is fully supported by stakeholdersõ involvement which makes the planning 

processes more transparent. This is a suitable approach for a regulated entity with a major role 

to play in the electric power industry and in the economy of the Philippines. 

 

The plan contains the capital expenditures reviewed and approved by the Energy Regulatory 

Commission (ERC) for the Third Regulatory Period (2011-2015) and new projects which have 

been recently submitted to the ERC for approval. Proposed new projects are also included in 

this report as the TDP continues to identify potential network problems in the planning 

horizon and address them with the appropriate transmission solutions.  

 
Challenges abound. There is a need to augment and strengthen transmission capacity to 

support a unified grid. New transmission corridors in the load centers must be identified and 

built before open spaces and rights-of-way become unavailable. The grid must be upgraded to 

be compliant with N-1 criterion. A strong transmission network is essential to support the 

competitive retail electricity market. Old and heavily-loaded subtransmission facilities which 

have not been divested must be expanded and upgraded. The aggressive timeline of new power 

plants, particularly Renewable Energy (RE), market demand and change in technology require 

new investments.  

 

Against this backdrop, NGCPõs response to these challenges will be the important centerpiece 

for this document.  

 

Chapters 6 and 7 summarize the highlights of NGCPõs outlook of how the network will need 

to evolve in the coming years. It provides the context for the new projects that have been 

identified. The transmission backbones as proposed and shown in Appendix 7 are aligned with 

the long-term plan for the next 20 years.  

 

In support of Renewable Energy Act of 2008, Chapter 8 provides discussions on RE-based 

generating plants and the associated connection facilities in accordance with existing 

transmission regulation. Inasmuch as the provisions in the RE Act are in themselves not self-

executing, this chapter cites models and solutions being followed in other jurisdictions.  

 

The TDP indeed is a valuable document to all the industryõs stakeholders. As such, NGCP 

continues to find ways of improving the quality of its planning process. Central to enhancing the 

value of the plan is ensuring the participation of stakeholders, close collaboration with the 

Department of Energy and greater use of inputs from customers. 

 

 

 

 

 

         Henry T. Sy, Jr. 

         President & CEO 
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Chapter 1. Preliminaries  
 

1.1 About NGCP  
  

1.1.1 Organization/Operation  

 
NGCPõs functions as the Transmission Service Provider involve the transmission of electricity in 

response to system and market demands:   

1. From generator connection points to distribution network connection points and the 

direct connection points of a number of large end-users.  

2. Between the three major regions of the Philippines, namely: Luzon, Visayas and 

Mindanao, thereby increasing reliability and reducing the overall cost of generation 

nationally. 

In order to undertake the above services, NGCP operates a substantial control and delivery 

network, the key elements of which include:  

1. High-voltage transmission network including submarine cable, equipped with protection 

system; 

2. The Supervisory Control and Data Acquisition system (SCADA);  

3. Regional control centers;  

4. Numerous substations and depots, each of which is linked back to the central system;  

5. Converter stations (HVAC - HVDC); and 

6. A comprehensive metering system at substations, and direct customer delivery points.   

For business management purposes, NGCPõs obligations can be grouped into six (6) key service 

areas described as follows:   

1. System operations: managing the national power grid, dispatching generation and 

managing the system, including the arrangement for ancillary services.    

2. Network reliability: providing the appropriate levels of network reliability in accordance 

with the reliability requirements set forth in the Grid Code. 

3. Connection service: NGCPõs obligations, primarily to customers and prospective 
customers (e.g. generators, distributors and large end users) to provide effective, timely 

and efficient connection services, including metering and relevant services. 

4. Safety: NGCPõs obligations, primarily to its stakeholders (e.g. staff, other electricity 
industry employees and the community) to deliver its services with appropriate priority 

given to human safety. 

5. Environmental: NGCPõs obligations, primarily to its stakeholders (e.g. the community 

and government) to deliver services in an environmentally responsible manner.  

6. Wholesale Electricity Spot Market: NGCPõs obligations in relation to the operation and 

development of the electricity market, by way of the provision of efficient and effective 

transmission services.  

In addition, NGCP continues to operate a significant set of sub-transmission services from high 

voltage delivery points to end users. These sub-transmission assets have  

been offered for sale to the distribution utilities in compliance with the requirement of the 

Republic Act No. 9136 (Electric Power Industry Reform Act of 2001), or EPIRA.   

Pursuant to ERC Resolution No. 18 series of 2009, those sub-transmission assets which 

have not been sold or disposed of by 31 December 2010 shall remain as NGCPõs assets which 

shall be included into the regulatory asset base.  

 

1.1.2 NGCP as a Regulated Entity  

 

With the enactment of the EPIRA into a law, generation, transmission, distribution and supply 

are distinguished as different business activities within the Philippine electricity industry. Among 

these activities, transmission and distribution exhibit natural monopoly characteristics which 

make regulation on them appropriate. Generation and retail sale of electricity, on the other 
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hand, can be efficient in the competitive environment as a result of the reforms introduced by 

the EPIRA. 

As the sole transmission service provider, NGCP is regulated under the performance-

based ratemaking (PBR). The PBR is a form of utility regulation that strengthens the financial 

incentives to lower rates or lower costs. The PBR methodology is outlined in the Rules for 

Setting Transmission Wheeling Rates or RTWR. 

 

1.2 Content Overview  

 

The 2011 TDP consists of three (3) volumes. This Volume I contains the proposed grid expansion and 

upgrades, which generally, are the results of system studies. The other volumes outline the capital 

expenditure programs of Operations and Maintenance (Volume II) and System Operations (Volume III-

Part 1). Those for metering services have been integrated into Volume II but in a separate report 

(Volume II-Part 2).  

Volume I consists of ten (10) chapters. 

 

Chapter 1  provides an overview of NGCPõs organization and operation as transmission service 

provider and regulated entity; 

Chapter 2  explains the assessments made on the existing transmission network, gives insights on 

the profile of eachgrid and identifies the existing and potential 

problems/constraints/issues in the system; 

Chapter 3  discusses the latest demand projections and generation capacity addition used by NGCP 

as input to the simulation studies to identify future transmission constraints and 

transmission expansion associated with load growth, new generation connections and 

reliability requirements. Also included in this chapter is the supply-demand outlook of 

each grid for the planning horizon; 

Chapter 4  enumerates the projects that have been completed from 01 January 2010 to 30 

November 2011; 

Chapter 5  describes NGCPõs ongoing ERC-approved projects in the Luzon, Visayas and Mindanao 

grids; 

Chapter 6  identifies proposed new projects which need to be implemented in the Third Regulatory 

Period (2011-2015); 

Chapter 7  lines up indicative projects which are aligned with the long-term plan and may possibly 

be implemented in the Fourth Regulatory Period; 
Chapter 8 discusses relevant issues on renewable energy (RE) and associated transmission facilities 

for proposed RE-based generating resources; 

Chapter 9 provides an overview of the status of residual sub-transmission assets in each grid; and 

Chapter 10 contains different appendices that contain discussions on relevant topics such as the 

Grid Code performance standards, and ideal locations of power plants. 
 

Table 1.1 2011 TDP Project Cla ssification  

CLASSIFICATI ON 

WITH 

REGULATORY  

APPROVAL?  

DESCRIPTION  

1. Recently Completed  Yes 
Completed between 01 January 2010 to   

30 November 2011 

2. With ERC approval  Yes 

ERC-approved projects which are already in pre-

construction and construction stage; either PUC, 2nd 
or 3rd Regulatory Projects 

3. New Projects 
No. 

To be filed for approval 

New projects that will need to be implemented in the 

Third Regulatory Period 

3. 4. Indicative  No Indicative projects for the Fourth Regulatory Period 

Chapter 1: Preliminaries 
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Chapter 2. A ssessment of Transmission System  
 

2.1 Grid Profile  
 

As of 31 December 2010, NGCPõs managed transmission assets comprised of 19,575 circuit kilometers 

(ckt-km). About half of these assets, or 9,638 ckt-km are in Luzon. 4,680 ckt-km form part of the 

Visayas Grid and the remaining 5,258 ckt-km are in Mindanao. Roughly 77% (19,937 MVA) of the total 

25,842 MVA substation capacities installed are in Luzon. The Visayas account for 3,263 MVA and 

Mindanao 2,643 MVA. These figures exclude transmission lines and transformer assets which had been 

decommissioned already. 

 
Table 2.1 Summary of Existing Facilities  

SUBSTATION CAPACITY (IN MVA)  
 2010 2009 2008 2007 2006 

PHILIPPINES 25,842 23,873 24,214 24,732 24,489 

Luzon 19,937 18,452 18,861 19,411 19,121 

Visayas 3,263 3,161 3,154 3,171 3,268 

Mindanao 2,643 2,260 2,200 2,150 2,100 

TRANSMISSION LINE LENGTH (IN CKT -KM)*  
 2010 2009 2008 2007 2006 

PHILIPPINES 19,575 19,425 19,778 20,129 20,236 

Luzon 9,638 9,568 9,527 9,712 9,840 

Visayas 4,680 4,600 4,745 4,856 4,845 

Mindanao 5,258 5,257 5,506 5,561 5,552 
*Note: There was a decrease in total transmission line length in ckt-km due to modification and divestment 

of various sub-transmission assets. 

 

To ensure that voltages across the network are within the levels prescribed in the Philippine Grid Code 

(the òGrid Codeó), capacitors and reactors have been installed in appropriate locations in the different 

parts of the region. Currently, there are a total of 1,081.45 MVAR capacitors distributed as follows: 600 

MVAR in Luzon, 226.45 MVAR in the Visayas, and 255 MVAR in Mindanao. These exclude the capacitors 

at the Naga converter station, which provides the MVAR requirements thereat. The total reactors are 

620 MVAR for Luzon and 555 MVAR for Visayas, or a total of 1,175 MVAR.  

The dependable capacity indicated in the following sections is based on the 2011-2030 Power 

Development Plan of the DOE. The DOE defines dependable capacity as the maximum capacity a power 

plant can sustain over a specified period modified for seasonal limitation less the capacity required for 

station service and auxiliaries. 

 

2.1.1 Luzon  
 

In 2010, Luzon has reached its peak demand for the year at 7,656 MW, which is 728 MW or 

10.51% higher than in 2009. Historically, the peak load in the island occurred during the first 

semester. Meralco accounts for about 70% of this demand. From 2001-2010, Luzon exhibited 

3.46% annual average compounded growth rate (AACGR). 

As of end of 2010, Luzon grid has a total dependable capacity based on DOE list, which 

includes embedded generation, of 10,499 MW. A total of 5,589 MW (53%) are located in the 

south while the remaining 4,909 MW (47%) are in the north. More than half of the capacity are 

coal-fired (3,531 MW or 34%) and natural gas (2,756 MW, 26%). Hydro accounts for a fifth 

(2,101 MW, 20%) while diesel and geothermal have dependable capacity of 1,586 MW (15%) and 

500 MW (5%), respectively. The existing wind farm (Northwind) in Luzon grid, on the other 

hand, has 20 MW dependable capacity. 
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2.1.2 Visayas 
 

At 6.73% growth rate, Visayas has posted the highest AACGR among the three grids in 2001-

2010. In 2010, the peak load was recorded at 1,431 MW (based on coincident peak), 190 MW 

or 15.31% higher than in 2009. 

As of end of 2010, the Visayas grid has a total dependable capacity of 1,745 MW. The 

biggest share comes from geothermal field in Leyte which accounts to 43% or 751 MW. The 

coal technology, on the other hand, has the biggest increase from last year after the completion 

of PEDC in Panay, and CEDC and KEPCO projects in Cebu, which now has a share of 29% (501 

MW). The available capacity of diesel and oil remails high at 26% (464 MW) although in the 

overall energy mix, it accounted for only 19%; hydro has about 1% or 13 MW dependable 

capacity. 

 

2.1.3 Mindanao  
 

Mindanao experienced a decrease in system peak demand in 2010 with 1,288 MW or 1.15% 

lower than in 2009. From 2001-2010, the island registered a 3.21% AACGR. 

As of end of 2010, the Mindanao grid has a total dependable capacity of 1,658 MW, 907 

MW of which, or about 55%, comes from hydro resources, majority of which comes from Agus 

complex in Lanao; diesel accounts for 26% (438 MW), coal contributes 212 MW (13%) and 

geothermal, 100 MW (6%). Solar energy from CEPALCO has 1 MW rated capacity. 

 

2.2 Features of the Transmis sion System  
 

2.2.1 Luzon  
 

In Luzon Grid, the bulk generation sources are located in the northern and southern parts of 

the Luzon Island while the load center is in Metro Manila which accounts for about 70% of the 

total Luzon load. Because of this system configuration, the transmission backbone must have 

capability to transfer large amount of power from both the north and south. 

 

2.2.1.1 The Northern Transmission Corridor  
 

The northern transmission corridor consists of several flow paths for transferring 

power from the sites located in the north to Metro Manila. The main path is the 500 kV 

double-circuit transmission line from Bolo to Nagsaag then to San Jose. The other paths 

are the three underlying 230 kV transmission lines consisting of the Labrador to 

Hermosa single circuit line, the recently upgraded San Manuel-Concepcion-Mexico 

double circuit line, and the San Manuel-Pantabangan-Cabanatuan-Mexico single-circuit 

line. 

The Bolo and Nagsaag EHV substations are the receiving ends of generation 

from the north. The received power is then delivered to Metro Manila mainly via 

Mexico and San Jose substations. The 500 kV Bolo-Nagsaag-San Jose is rated at 2,850 

MVA per circuit and is capable of transferring the more than 1,800 MW generation from 

Masinloc and Sual Coal Plants to Metro Manila. The upgraded San Manuel-Concepcion-

Mexico 230 kV Line, on the other hand, is an alternate corridor which also caters the 

generation capacity of the hydroelectric plants delivering power to San Manuel 230 kV 

substation. 

 

2.2.1.2 The Southern Transmission Corridor  
 

The southern transmission corridor also consists of 500 kV transmission backbone and 

underlying 230 kV transmission lines. The southern portion of the 500 kV transmission 
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backbone stretches from Naga in Bicol area to Tayabas, Quezon. This 500 kV backbone 

segment, however, is currently energized at 230 kV voltage level. The Naga substation is 

also the termination point for the HVDC system that could allow the exchange of up to 

440 MW of power between Luzon and Visayas grids. 

From Tayabas, the 500 kV backbone also stretches to Dasmariñas substation 

which serves as a drawdown substation for the loads in the south of Metro Manila. 

Tayabas is also connected to San Jose thereby completing the link between the north 

and south 500 kV corridors. 

The 500 kV backbone in the south facilitates the transfer of about 2,400 MW of 

power from Ilijan Natural Gas, Pagbilao and QPPL coal plants. The 230 kV transmission 

system in Batangas and Laguna area, on the other hand, caters about 2,100 MW total 

generation capacity of Calaca Coal and the other Natural Gas Plants (San Lorenzo and 

Sta. Rita).  

 

2.2.1.3 The Metro Manila Transmission Configuration  
 

In Metro Manila, the major 230 kV substations are Quezon, Taytay, Doña Imelda, 

Muntinlupa, Las Piñas and Marilao (Meralco-owned). Four (4) of these substations 

(Taytay, Quezon, Doña Imelda and Muntinlupa) form part of the 230 kV ring that 

surrounds the Laguna Lake. The Quezon-Doña Imelda-Muntinlupa segment of the ring, 

however, is a single-circuit line traversing within Metro Manila.  

At present, there are two (2) main load sectors within Metro Manila. Sector 1 

consists of Quezon, Doña Imelda and Marilao while Sector 2 consists of Taytay, 

Muntinlupa and Las Piñas 230 kV substations. The 115 kV distribution facilities in each 

sector are looped and therefore can be supplied alternately from different 230 kV 

substations during contingency. Upon completion of Meralcoõs Paco 230 kV substation 

(cut-in along Doña Imelda-Muntinlupa line) by the end of 2011, Meralco will reconfigure 

the 115 kV network into three (3) sectors. Marilao, Quezon and Paco will be under 

Sector 1, Doña Imelda and Taytay under Sector 2 while Muntinlupa and Las Piñas under 

Sector 3. 

The major supply lines for both Quezon and Taytay are the double-circuit 

facilities from San Jose. As no major power plants are in place in the 230 kV system near 

the northern side of Metro Manila, these substations rely heavily on the supply from San 

Jose 500 kV substation. With the completion of the San Jose Transformer Replacement 

Project, the reliability of this critical San Jose substation was significantly increased. 

In the south, the power requirements are being drawn from Dasmariñas EHV 

substation and from the plants directly connected to the 230 kV system. Las Piñas is 

being supplied by a double circuit 230 kV radial line from Dasmariñas while Muntinlupa 

has four-circuit supply line from Biñan. 

 

2.2.2 Visayas 
 

The Visayas transmission system can be divided into four different sub-system or sub-grids.  

First is the Eastern Visayas Area (District 1), which is composed of the islands of Leyte 

and Samar. Leyte is the site of 723MW geothermal resources that comprise the 40% of the total 

generation capacity in the Visayas. It has two transmission corridors which separately serve 

Samar and Bohol, both of which rely on power generated by Leyteõs steam fields. 

Second is the Central Visayas Area (District 2), which is composed of the islands of 

Cebu and Bohol. Cebu can be well considered as the load center of the Visayas grid. In 2010, it 

has a coincident peak load of 674MW which accounted for 47% of the gridõs total demand. 

Bohol, on the other hand, had the lowest peak load for the grid with 48MW (3.33%). 

Third is the island of Negros (District 3). The load center is located in Bacolod City in 

the northern part, while the bulk of generation is in the southern part. The 10 MW Northern 

Negros Geothermal Plant provides the only source of voltage regulation in the north. 
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Finally, the Western Visayas Area (District 4) is the Panay island. The entry of the 164 

MW PEDC coal-fired plant in La Paz, Iloilo provides the island sufficient generation capacity up 

to at least year 2018, assuming that the diesel plants will not be retired. 

The sub-grids are interconnected by submarine cables: Leyte-Cebu (2x185 MW), Cebu-Negros 

(2x90 MW), Negros-Panay (1X85 MW) and Leyte-Bohol (1x90 MW). The capacities indicated 

are the nominal rating of the interconnections.  

Taking into consideration the load flow from east to west (or vice versa) of the Visayas 

grid, the transmission backbone of the Visayas grid extends from the far east, at the Allen CTS 

in Samar, all the way to Nabas substation in Panay, in the far west. This route is comprised of 

approximately 895 kilometers of transmission line. It is composed of the HVDC line, overhead 

transmission lines and submarine cables. 

The bulk generation in Visayas, which is sourced from Leyte steam fields, is transmitted 

to the other islands through the following transmission corridors:  

1. Leyte-Samar transmission corridor, which is composed of the Ormoc-Babatngon and 

Babatngon-Paranas 138 kV lines. The former is a single circuit line while the latter is a 

double circuit line;  

2. Leyte-Bohol transmission corridor, which is composed of the following 138 kV lines: (i) 

Ormoc-Maasin-Guadalupe; (ii) the Guadalupe-C.P. Garcia submarine cable (Leyte-Bohol 

interconnection); and (iii) C.P. Garcia-Ubay. All of these lines, including the submarine 

cable, are single-circuit only; and 

3. Leyte-Cebu-Negros-Panay transmission corridor, which is the longest corridor. This 

corridor, which has transmission lines energized at 230 kV, is considered as the main 

transmission backbone since it allows the supply of power to the load center of the 

different sub-grids. 

 

2.2.3 Mindanao  
 

The 634 MW (dependable capacity based on DOE data) Agus Hydro Complex located in Lanao 

accounts for about 39% of Mindanaoõs total dependable capacity. Much of the generated output 

of the complex must be transmitted to the load centers located in southern part of the island. 

The load centers are located in southeast (Davao provinces) and southwest 

(SOCCSKSARGEN).  As of end of 2009, these two areas account for about 50% of the islandõs 

total demand: Davao area, 464 MW (35%) and SOCCSKSARGEN, 199 MW (15%). 

Given this characteristic and considering the 225 MW Pulangi hydro plant located in 

north central area, the load flow generally is from north to south. Much of the power flow 

passes through Balo-i-Tagoloan-Maramag-Kibawe 138 kV corridor. This is being reinforced by 

the ongoing Balo-i-Villanueva-Maramag-Bunawan backbone that is designed at 230 kV, the 

Maramag-Bunawan segment of which was energized in October 2010.  

 

2.3 Problems and Issues  
 

2.3.1 Luzon  
 

As the center of commerce and trade, the demand within Metro Manila continues to grow thus 

necessitating the expansion of existing substations and building of new ones. Although this has 

been expected, NGCP faces big challenge in responding to these needs primarily due to space 

limitations of the 230 kV substations within the Metro and the problem in acquiring right-of-way 

for the new transmission lines and substations. As a common problem in an urbanized area, 

acquiring right-of-way for new transmission lines and area for new substations would be difficult. 

Moreover, the capital region is geographically unique as the land area between the Manila Bay 

and Laguna Lake is rather narrow (with about 10 km width only).  

Developing power generating power plants within Metro Manila is actually ideal in order 

to reduce power imports. However, the environmental concerns, area congestion, and high cost 

of realty would make the implementation difficult.  
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The completion of the San Jose Transformer Replacement Project has provided the 

much-needed relief to the congestion that was experienced at San Jose Substation. Being the 

merging point of bulk power coming from the north and the south, San Jose has been a critical 

substation. 

The Lumban-Bay corridor is another 230 kV line project in south Luzon that is intended 

to allow all possible generation dispatch scenarios for the associated power plants. The 

proposed configuration is a double circuit line that would increase the transfer capability from 

300 MVA to 1200 MVA. This has been tagged as high-priority project which will solve existing 

bottleneck problems and will further enhance reliability. 

The transmission facilities serving the north-eastern and north-western regions of Luzon 

Island have no provisions for N-1 contingency. In the north-western side, the reinforcement of 

the facilities would be required to provide a strong connection point for the in-coming wind 

farm power plants in the area. In the north-eastern side, reinforcing the long single-circuit 

transmission line in Isabela and Cagayan is also necessary to reliably serve the increasing demand 

in the region. Also, to support the rich wind power generation potential of northern Luzon and 

to increase reliability, the implementation of the 230 kV transmission loop to link together the 

north-eastern and the north-western backbone is being proposed. 

Moreover, there are generation expansion projects that will require the upgrading or 

reinforcement of the dedicated lines for the power plants. These include the upgrading of 

Magat-Santiago and QPPL-Tayabas 230 kV lines in order to provide N-1 during maximum 

dispatch of Magat HEP and QPPL Coal Plant, respectively. The required upgrading projects, 

however, have not been lined up in the TDP since these will be undertaken by the genereator 

porponents consistent with the Resolution No. 16, Series of 2011 of the ERC. 

 

2.3.2 Visayas 
 

The Visayas Grid has already recovered from the critical power situation it experienced the past 

years due to the entry of three large coal plants: one in Panay (2 x 82 MW PEDC) and two in 

Cebu (3 x 82 MW CEDC and 2 x 100 MW KEPCO).  For 2011, the situation greatly improved, 

somehow a complete turn around from having shortage to adequate generation supply. To cap 

it all, more indicative plants are proposed, most of which are located outside the load centers. 

In the 2011 PDP of the DOE, there is about 420 MW total proposed generation capacity 

addition in Panay alone. This sub-grid, having a 2.81% AACGR for 2011-2020, will have a 

projected 469 MW excess capacity by 2016 which can be transported to Negros. The constraint 

to export this capacity is the limitation of the submarine cables linking the islands as well as the 

overhead transmission backbone. The Negros-Panay Interconnection Uprating Project (Phase 2) 

is the proposed, and may be implemented in the Third Regulatory Period.  

Given the huge capital expenditures involved in the upgrading of submarine 

interconnections, NGCP sees the need for a policy direction from the DOE on the location of 

proposed capacity addition to maintain the supply-demand balance in each grid.  This is critical in 

deciding whether or not a transmission solution, which entails upgrading the submarine 

interconnections in order to fully allow import and export of power between islands, is more 

feasible to pursue. In addition, it should also be clarified if single outage contingency (N-1) 

criterion for submarine cables should be observed or the provision of a spare cable per phase 

would suffice.  

Additional transformers have been proposed to provide redundancy to a number of 

substations and also to avert overloading during N-1. These transformers are grouped into 

Substation Expansion Project I, Substation Reliability Project I and Substation Reliability Project 

II. It should be noted that most of those transformers for N-1 have been identified in the 

previous plans but were not implemented by TransCo due to financial limitation. 

Construction of additional circuits is proposed for the major transmission line corridors 

in Leyte, Cebu and Negros to comply with the N-1 requirement.  As the load center, the major 

backbone in Cebu may need to be upgraded to 230 kV in the long term.  
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The following discussions will provide an overview of the existing and potential 

problems and issues in each of the sub-grid:  

 
2.3.2.1 Leyte -Samar  
 

The outage of the single circuit Ormoc-Babatngon 138 kV line, which is the main 

corridor for the supply of power to Samar, will cause power outage in the island. On 

the other hand, the outage of the Ormoc-Maasin 138 kV line will result to power 

outage in Maasin substation, thus also cutting the power flow to Bohol coming from 

Leyte. This will result in Bohol relying on its own inland generating power plants which 

are not sufficient to serve the total demand of the island. The same will be experienced 

in Bohol, as unavailability of Maasin-Guadalupe line will result in power outage in the 

island. In order to prevent this and also to comply with the N-1 requirement, the 

Ormoc-Maasin-Guadalupe has to be expanded to a double-circuit line.  

 

2.3.2.2 Bohol  
 

Unless new generating facilities are installed in the island, Bohol will continue to rely 

heavily on Leyte for its power requirements. The island has few inland generating plants 

- Bohol diesel, Janopol hydro and Loboc hydro - the combined 23 MW capacity of which 

is not sufficient to supply the entire demand in the island. For this reason, the outage of 

the Leyte-Bohol interconnection will result in huge power interruptions in Bohol. For 

the interconnection with Leyte, initial results of the studies indicate that a second 

submarine cable must be in place by 2018, assuming that no new generators will be 

installed in Bohol.  

The ongoing Bohol Backbone Project (Ubay-Corella 138 kV line) will provide 

the island a reliable transmission backbone. At present, the island relies on single circuit 

69 kV woodpole backbone.   

 

2.3.2.3 Cebu 
 

Two new power plants, 3x82 MW CEDC coal-fired in Toledo and KEPCOõs 2x100 MW 

coal-fired in Naga, are already commissioned. These power plants will necessitate the 

expansion of Colon-Cebu 138 kV transmission line in order to accommodate the power 

flow from these new plants to the load centers in Cebu, which are the Cebu, Mandaue 

and Lapu-lapu substations. The Calung-calung-Toledo-Colon 138 kV corridor must also 

be reinforced due to the entry of the CEDC plant.  

The operation of 2-50 MVAR reactors in Daan-bantayan substation has been 

adjusted: one is permanent while the other one is put to operation only during off-peak 

hours to resolve overvoltage. This setup increases the power flow from Leyte to Cebu 

to 400 MW from the previous 360 MW when the reactors are continuously on-line.     

 

2.3.2.4 Negros  
 

In Negros, the overhead lines that are linked to the Cebu-Negros submarine cable must 

be upgraded by installing additional 1-795 MCM circuit, otherwise the lines will be 

overloaded by 2011 during N-1 assuming that there is minimum generation in Panay. 

This corridor consists of the Amlan-Mabinay, Mabinay-Kabankalan and Kabankalan-

Bacolod 138 kV lines.    

Low voltage problems are being experienced in northern Negros, particularly in 

Bacolod which is the load center, due to the lack of inland generating plants, and the 

generators are located in the southern part far from the load center. Although this is 

the condition, the low voltage problem has already been remedied temporarily by 

disconnecting the 30 MVAR line reactor in Bacolod Substation.  
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2.3.2.5 Panay 
 

Although a number of diesel plants and power barges are located in the island, they are 

all peaking plants and therefore cannot provide the base load requirements. The 

Pinamucan Diesel which was transferred from Luzon in order to address the generation 

deficiency has a de-rated capacity. 

The entry of the 164 MW PEDC coal-fired plant in La Paz, Iloilo will provide the 

island sufficient generation capacity up to at least 2018, assuming that the diesel plants 

will not be retired.  

The complete 138 kV looping of the Panay grid can be considered in the long 

term. The recently completed Northern Panay Backbone (Panitan-Nabas) and the 

ongoing project of Southern Panay Backbone (Sta. Barbara-San Jose) - will pave the way 

for this looping to happen.  At the western side, the proposed Culasi-Sibalom 69 kV 

transmission line has been approved already by the ERC. However, since the 

construction of 138 kV San Jose substation is currently ongoing for Southern Panay 

Backbone, NGCP decided to terminate the Culasi 69 kV substation to San Jose instead 

at Sibalom. 

 

2.3.3 Mindanao  
 

In early 2010, Mindanao experienced a severe drought which had a tremendous impact on the 

electricity situation in the grid because the island relies mainly on hydropower. The El Niño 

phenomenon significantly reduced the dependable capacity of the hydro plants to a level even 

lower than the dependable capacity of oil-fired plants in the island.  

Currently, the main corridors connecting the Agus complex to the grid are the Agus 2-

Kibawe and Balo-i-Tagoloan 138 kV lines. The tripping of the Agus 2-Kibawe line in the past due 

to bombing incidents had resulted in huge power swing to the other corridors, one of which is 

the Maramag-Kibawe line, resulting in N-1 loading violation.  

The ongoing Balo-i-Villanueva-Maramag-Bunawan transmission line projects will address 

this problem. With this 230 kV-designed corridor, which extends from the Agus hydro complex 

in the north to the Bunawan substation in the southeast, the huge hydro capacity of Agus (about 

39% of the total grid) will have a reliable backbone to allow the delivery of its output to the 

major load centers located in southern Mindanao (about half of the islandõs total demand).  

Security problem, as what has been experienced in the bombing of Agus 2-Kibawe and 

other installations, remains a serious concern. There were also foiled attempts of bombings in 

key facilities. Implementation of projects, as in the case of the Tacurong-Sultan Kudarat 138 kV 

transmission line, cannot be pursued due to security threats. Mindanao has part of its network 

requiring provision for N-1, but some are being addressed by ongoing and projects to be 

implemented. Additional transformers, with a total of about 325 MVA, under the ERC-approved 

Substation Reliability Project I will provide redundancy to a number of substations and avert 

overloading during N-1. Additional transformers for N-1 will be proposed in the next regulatory 

period. 

Another weak point is the single circuit line in the eastern corridor. Although looped, 

the approximately 300 km single circuit line from Butuan to Nabunturan may need to be 

reinforced. The annual updating of the TDP will determine the appropriate timing for such 

upgrading.  

The remaining old 138 kV woodpole backbone will be replaced by steel tower, double 

circuit line. The ongoing Gen. Santos-Tacurong Transmission Reinforcement Project will 

accomplish this. Aside from replacing the old dilapidated old structures, the reinforcement will 

prevent occurrence of low voltage problems in Tacurong and Gen. Santos in case of outage of 

Gen.  Santos-Matanao line. 

Basically, the main problem in Mindanao is generation deficiency. Unless new power 

plants come in, the grid will continue to experience power shortage especially on drought 

season. Thus, it is welcome news that in DOEõs latest PDP, there is additional 700 MW of coal 
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power being proposed, including the expansion of the existing STEAG plant. Big, new generation 

capacity in the island may also trigger the need for interconnection of Mindanao with the Visayas 

to ensure that excess capacity will find its market. This will also allow the Visayas grid to share 

any reserve and export power to Mindanao.  
  

2.4 Grid Outlook Up to 2020  
 

 2.4.1 Luzon  
 

Year 2015 

 

Within the 2011 to 2015 period, the major developments in the 500 kV system of Luzon Grid 

include the 600 MVA capacity expansions both for Dasmariñas and Tayabas EHV substations to 

meet the N-1 criterion. In addition, NGCP has identified two (2) other new EHV projects for 

implementation within this period but these would still require ERC approval. First is the 

capacity expansion for San Jose EHV by installing a 5th 750 MVA transformer in order to 

continuously meet the N-1 criterion operationally even during prolonged outage of one 

transformer unit. This 5th bank transformer, which will be transferred later to the new Antipolo 

EHV substation, will help in addressing possible congestion issues as San Jose EHV would remain 

as a critical substation in the said period.  Second is the extension of the 500 kV backbone from 

Dasmariñas to Pasay together with the development of a new 500 kV drawdown substation in 

Pasay. This aims to provide a new drawdown substation within Metro Manila to relieve the 

loading of Las Piñas (Zapote) and Muntinlupa (Sucat) 230/115 kV substations and also to further 

unload the Dasmariñas 500/230 kV transformers.  

In addition to the earlier mentioned new 230/115 kV drawdown substation in Pasay, 

two (2) new drawdown substations within Luzonõs load center are also expected to be 

completed namely: Paco and Antipolo. There are other 230 kV grid reinforcement projects also 

within the 2011 to 2015 period that would address congestion issues. These projects include:  

Lumban-Bay 230 kV Line (previously known as Kalayaan-Makban) and San Jose-Quezon Line 3 

Transmission Line. 

For the regional backbone developments, the northern Luzon 230 kV transmission loop 

is proposed to be implemented within the 2011 to 2015 period. It can be noted that only the 

San Esteban-Laoag 230 kV line segment is included in the Final Determination while the 

Tuguegarao-Lal-lo (Magapit) and Laoag to Lal-lo (Magapit) new 230 kV transmission line projects 

are yet to be filed with the ERC for approval. This northern Luzon 230 kV looping project will 

also involve development of new substations which will serve as collection points for wind 

power generation in the region. The location of the collection points, however, will be subject 

to further assessment and coordination with wind power plant developers. Down south, on the 

other hand, the 230 kV transmission backbone from Bacman Substation is proposed to be 

extended to Abuyog which will serve as a new drawdown substation for the province of 

Sorsogon. In addition, there is also a 69 kV transmission line project for the province of Albay. 

 

Year 2020 

 

The development of the western 500 kV backbone from Bolo (Kadampat) down to Hermosa 

then to Metro Manila is among the major grid reinforcements proposed to be implemented 

within the 2016 to 2020 period. While this line will be initially energized at 230 kV voltage level, 

this would significantly increase the capacity and reliability of the grid to transport bulk power 

from the coal power plants in the provinces of Pangasinan, Zambales and Bataan where further 

generation capacity additions are also expected to come in. In the same period, new 500 kV 

circuits from Pasay to Marilao then to San Jose EHV are proposed thereby completing the EHV 

loop around the load center. In addition, the Antipolo EHV will be developed in order to further 

decongest San Jose EHV substation. Given the present limitations of the transmission network in 

Metro Manila and as right-of-way acquisition is increasingly becoming difficult, this early planning 
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and development of the EHV backbone system is very important in ensuring that the future 

demand will continuously be served adequately and securely.  

New substations will also be developed within the 2016 to 2020 period which include 

Malabon and San Mateo in Metro Manila and Iriga, Alaminos, Muñoz, Baler and Dinadiawan in 

the other parts of the grid. Old transmission lines, on the other hand, will also be upgraded 

which include the corridor from San Manuel to Cabanatuan then to Mexico. 

 

2.4.2 Visayas 

 
YEAR 2015 

 

By year 2015, the Negros-Panay Interconnection Uprating (Phase 2) should have been 

implemented. This project which is proposed to be implemented within the Third Regulatory 

Period, i.e., within 2011-2015, would still require ERC approval. The project is needed in order 

to allow initial export of excess power from Panay to Negros. The excess generation in Panay is 

brought about by the significant capacity additions in the island. Notable capacity additions are 

the entry of the first unit of Concepcion coal-fired power plant with 100 MW capacity by 2014 

and the expansion of the PEDC coal-fired power plant that involves the installation of a third 

generating unit with 82 MW capacity by 2015. With this project, the new generation capacity 

can supply not only Panay but also Negros, thus ensuring sufficient and reliable power supply for 

both islands. 

The completion of the Colon-Cebu 138 kV Transmission Project will ensure adequate 

corridor for the 246 MW CEDC and the 200 MW KSPC coal-fired power plants.  

Several projects that aim to increase the reliability and security of the regional 

transmission backbone are also expected to be completed. These projects generally provide a 

redundant circuit for single circuit transmission corridors or form a loop transmission network. 

In Panay, a loop transmission network is expected to be in place with the completion of the 

Northern Panay Transmission Backbone, Southern Panay Transmission Backbone and the 

Culasi-San Jose 69 kV T/L Project. In Leyte, the Ormoc-Babatngon and Ormoc-Maasin 138 kV 

Transmission Line Projects are expected to be completed which will provide a second circuit to 

the existing single circuit transmission corridor. In Negros, the Bacolod-Cadiz 138 kV Line 2 

Project, which will reinforce the existing single circuit transmission line, is proposed to be 

implemented within the Third Regulatory Period but would require ERC approval. 

In Bohol, the existing 69 kV loop transmission network is expected to be complemented 

by a 138 kV backbone from Ubay to Corella under the Bohol Backbone Transmission Project. 

 

YEAR 2020 

 

By year 2020, more reliability projects are expected to be implemented within the period 2016 

to 2020. The Visayas Substation Reliability Project III and IV will ensure compliance of various 

substations to the single outage contingency (N-1) criterion prescribed in the Philippine Grid 

Code resulting in increased substation reliability.  

The reliability of existing submarine cables will also be enhanced. The existing 138 kV 

single circuit interconnection between Leyte and Bohol will be provided a redundant circuit by 

adding a second circuit submarine cable while a third circuit submarine cable will be added along 

the Leyte-Cebu 230 kV interconnection. 
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2.4.3 Mindanao  

 
YEAR 2015 

 

By year 2015, the island will have additional 985 circuit kilometers transmission line and 700 

MVA substation capacity. The Balo-IðVillanuevaðMaramag 230 kV Backbone will be operational 

and initially energized at 138 kV level. Various 138 kV transmission lines as well as some 

substation n-1 projects are expected to be in place. The first Static VAR Compensator (SVC) in 

the transmission system is also expected to be already stabilizing voltage in Zamboanga and 

nearby areas.  

The first segment of the 230 kV backbone consists of 204 circuit kilometers was 

energized at 138 kV in October 2010. The Mindanao Backbone when activated at 230 kV will 

provide roughly 1,000 MW additional transmission capacity to the existing corridors, i.e. Agus2-

Kibawe, Balo-i ð Villanueva-Maramag-Kibawe-Davao, and the eastern corridor.  

More transmission circuits are also expected to be in place: 158 ckt-km for Zamboanga 

Peninsula; 160 ckm for the area of SOCCKSARGEN; 100 ckm for North Eastern area; 21 ckm 

for Province of Bukidnon in Central Mindanao; 70 ckm for Daval del Sur; 12 ckm Villanueva-

Jasaan Line 3 for Misamis Oriental; and 8 ckm Jasaan-Butuan Bus-in to Nasipit Project for Agusan 

del Norte. The last two lines will require the approval of ERC for their early implementation.  

The additional MVA capacity is comprised of: installation of 150 MVA under Mindanao 

Substation Expansion-2005; additional 75 MVA in Sultan Kudarat in Maguindanao and 100 MVA 

in Nabunturan in Davao Region.  It also includes the installation of one unit transformer for each 

of the following substations: Aurora-100 MVA; Lugait-75 MVA; Aplaya 100 MVA; and General 

Santos ð 100 MVA.  Most of these additional units are for the provision of n-1 in various 

substations.   

Other transmission facilities that might be needed still require further studies. One of 

these is the Canito-an substation to be located between Cagayan and Iligan identified to be 

needed by 2014.  A 75 MVA transformer that is allocated for Lugait under the MSRP-1 may be 

installed to this proposed substation instead. This project will also relieve the anticipated 

overloading of one segment of the Lugait-Carment 69 kV line. Another is the Rizal substation, 

the implementation of which is dependent on the entry of the Tampakan Power Station.        

 

YEAR 2020 

 

For the period 2016-2020,  Tacurong-Sultan Kudarat line in the province of Maguindanao should 

be in place to provide power reliability in the area (project has been deferred due to the 

security problem) otherwise this line will be left as the only major corridor in Mindanao without 

provision for N-1 . Other option may be considered, including a new line from Agus 1 to Sultan 

Kudarat.  

Before the end of 2020, considering power will remain to be coming from the Balo-i 

complex, the 202 circuit kilometer Agus 6-Aurora line, which was deferred by the ERC to 

Fourth Regulatory Period, will enhance the reliability of power transmission to Zamboanga 

Peninsula. Many factors will have to be considered in the implementation of this project and one 

is the generation development in the area.  

A total of 750 MVA transformers will be located in various substations to comply with 

the n-1 requirement of the Philippine Grid Code. These units will be packaged into four new 

substation reliability projects.  

Moreover, due to more than 10% projected increase in demand in North Eastern area, 

a total of 45 MVAR capacitors will be installed in Placer, Butuan and San Francisco substations to 

normalize voltage level during peak demand.   If further verified that the increase is due to the 

prospective mining operations in the north eastern part of Surigao del Norte and Surigao del 

Sur, the extension of 138 kV line from PlacerðTandag may also be implemented. 
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Chapter 3. Demand Projections and  Capacity Additions  
 

The two (2) important input parameters in the preparation of the TDP are the updated load forecast 

and generation capacity addition program. This section discusses these parameters used in the 2011 

TDP.  

 

3.1 Final Determination on Demand Forecasts for the Third 

Regulatory Period  
 

In the Final Determination on NGCPõs Reset Application for the Third Regulatory Period (2011-2015), 

the ERC adopted system peak demand forecasts (SPD) produced by NGCP and the Department of 

Energy (DOE). Through comparisons with short-term (3 years) and long-term (9 years) historical 

trends, the ERC determined the most appropriate per-grid projections among the forecast scenarios of 

NGCP and DOE. The ERC also considered possible supply-side constraints that may suppress demand 

growth during the five-year horizon. Upon evaluation, ERC adopted the NGCP forecasts for Luzon and 

Mindanao and the DOE forecast for Visayas. The demand forecasts adopted by the ERC are shown in 

Table 3.1. 

 
Table 3.1Demand Forecasts  Adopted by the ERC for 2011 -2015 

GRID 2011 2012 2013 2014 2015 
Luzon 7,364 7,604 7,849 8,097 8,347 

Visayas 1,448 1,486 1,545 1,603 1,666 

Mindanao 1,381 1,443 1,507 1,577 1,643 

TOTAL 10,193 10,533 10,901 11,277 11,656 

 

3.2 TDP Power Demand Projection  
 

The forecast for the 2011 TDP follows the latest demand projections from the DOE. The DOE 

projections refer to the total electricity demand of the end-users including embedded generation. 

 

3.2.1 Basis of the Transmission -level Forecast  

 
The DOE undertakes its forecasting exercise in consultation with key power industry entities 

and economic planners. For this yearõs TDP, NGCP adopted DOEõs SPD forecast as outlined in 

the Power Development Plan (PDP) 2011-2030. 

For the demand projection for each grid, the DOE first aggregated the forecasted 

energy requirement of the distribution utilities (DUs), as documented in their respective 

Distribution Development Plans (DDPs) ð submitted to the DOE during the first quarter of the 

year. Further, the projected energy requirement from non-utility customers directly connected 

to NGCP facilities is added to this total. The resulting aggregate value will be the DOEõs energy 

sales forecast (expressed in GWh). Incorporating forecasted system loss and station use, this 

sales forecast is converted to gross generation. Finally, through the application of an assumed 

load factor, the DOE arrives at the SPD forecast (in MW). 

In the 2011 forecast exercise, DOE incorporated the year-to-date developments in the 

SPD of the grids.  

For the period 2011 to 2019, DOE adopted the electricity sales forecasts of the DUs in 

Luzon which were used in their 2011 DDPs. 

For 2020 to 2030, DOE computed for the average Gross Regional Domestic Product 

(GRDP) elasticity with the energy for the period of 2003-2010, which is based on the Philippine 

Governmentõs Gross Domestic Product (GDP) forecast of 8% (high growth scenario),  and then 

applied to the projected SPD for the period of 2020-2030. 
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3.2.2 Historical Demand for E lectricity  

 
Total peak demand (in MW, non-coincident sum) of the Philippines has consistently increased 

annually in 2001-2010 with an Average Annual Compounded Growth Rate (AACGR) of 3.81%. 

Total demand growth was at its highest in 2010 (at 9.53%) while it was at its most sluggish in 

2008 (at 0.76%) ð at the aftermath of the global financial crisis.  

The following shows the peak demand for the three grids (Luzon, Visayas, Mindanao) 

from 2001-2010. These do not include demand from embedded generators that was not 

synchronized with the grid. 

 

3.2.2.1 Luzon  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.1 Luzon Historical Peak Demand (2000-2010) 

 

The Luzon grid has posted an AACGR of 3.46% for the period 2001-2010. Consistent steady 

growth has been recorded for the Luzon grid except for the decrease in demand observed in 

2006. This is due to the reduction in the power consumption of Meralco during the year, whose 

demand accounts for at least 70% of the Luzon SPD. Further, demand growth in 2010 has been 

unprecedented (10.5%) ð similar double-digit growth was also observed in Meralcoõs franchise 

area. This may be attributed to increased economic activity brought about by election spending 

and the higher-than-average growth in gross domestic product (GDP) for the year. Note 

however that this demand growth has not been sustained in the first half of 2011 (when Luzon 

usually registers its annual peak) - in fact, SPD has fallen by 1.36%. 

 

3.2.2.2 Visayas 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure 3.2 Visayas Historical Peak Demand (2000-2010) 
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The Visayas grid has posted an AACGR of 6.73% for 2001-2010, the highest among the three 

grids. This is largely due to the strong economic growth in the region. The fastest demand 

expansion has been recorded in distribution utilities in Panay, Cebu and Bohol. In 2010, Visayas 

registered its highest single year increase in demand levels (equivalent to 15.3% growth). Apart 

from increased economic activity, relief from generation deficiency in previous years may have 

also pushed the demand to record levels. Although this growth has not been sustained in the 

first half of 2011, Visayas still continues to post the strongest year-to-date growth among the 

three grids ð 4.89% higher than the maximum coincident demand recorded in the first semester 

of 2010. 

 

3.2.2.3 Mindanao  
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Figure 3.3 Mindanao Historical Peak Demand (2000-2010) 

 

The Mindanao grid has posted an AACGR of 3.21% for 2001-2010. After recording high annual 

growth rates from 2000 to 2004 (an average of 5.81%), demand growth has been sluggish from 

2005 to 2010 (around 1.51%) due to the overall reduced power requirement from large non-

utility customers. From 2004 onwards, the historical growth in the Mindanao grid has been 

volatile with alternating periods of increase and decline. In the recent years, demand dipped in 

2008 and 2010. 2008 was characterized by the large decrease in the demand of non-utility 

customers, possibly a direct effect of the global financial crisis which adversely affected exporting 

industries. On the other hand, suppressed generation impeded demand growth in 2010. This is 

due to the El Niño phenomenon (the most intense in the past decade) that hampered 

hydropower generation, which comprises about half of the gridõs installed capacity. Growth has 

continued to be slow for 2011, 1.94% year-to-date. 

 

3.3 TDP 2011 Projection s 
 

Power demand for the country is expected to grow at an average compounded growth rate of 3.56% 

for the period 2011-2015 and 4.06% for 2016-2020. The growth rate for 2011-2015 is slightly higher 

than the 2010 TDP forecast for the same period, which stood at 3.11%. This is also higher than the ERC 

forecast growth for the period which is 2.08% per year. The slightly higher forecast reflects the more 

optimistic outlook from the DOE. Overall, demand is expected to increase from 10,518 MW in 2010 to 

15,282 MW in 2020, which translates to an AACGR of 3.81%. 

Consistent with the prevailing trend, Visayas is expected to outpace the demand growth of 

other grids. Visayas is forecasted to register an AACGR of 5.45% for 2010-2020 followed by Mindanao 

(4.41%) and Luzon (3.80%). Meralco, which currently accounts for at least half of the nationõs power 

demand, is expected to grow by 3.82% per annum for the same period.  
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NGCP uses the DOE forecast to determine the necessary transmission expansion and the 

required transformer capacity additions. 

 
Table 3.2 Summary of Projected Demand per District 1 

 (Based on DOE Forecast)  

District  Area  
2010 

actual  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

             

Luzon  7,799 7,673 8,048 8,331 8,619 8,922 9,248 9,588 9,948 10,323 10,893 

 

Meralco  5,350 5,277 5,539 5,742 5,943 6,148 6,366 6,591 6,824 7,066 7,315 

NCR 4,055  3,899  3,969  4,105  4,243  4,375  4,517  4,664  4,815  4,971  5,131  

North  159  182  200  213  225  240  253  268  284  300  318  

South 1,137  1,196  1,370  1,424  1,476  1,533  1,595  1,659  1,726  1,795  1,867  

 

North Luzon  1,770 1,730 1,809 1,871 1,944 2,023 2,110 2,206 2,307 2,415 2,662 

1 Ilocos 169 152 176 180 185 190 196 202 211 219 239 

2 Mt. Province 116 114 121 125 129 134 140 145 152 159 175 

3 North Central 192 176 188 199 214 224 235 246 260 271 299 

4 Cagayan Valley 147 171 183 190 197 207 217 227 239 253 281 

5 West Central 348 304 325 336 349 365 382 407 420 442 489 

6 South Central 744 762 761 784 810 842 877 911 955 999 1,100 

7 North Tagalog 54 51 55 57 59 61 64 66 69 73 80 

 

South Luzon  679 666 700 718 732 751 771 791 817 842 916 

1 Batangas/Cavite 382 382 401 412 420 430 441 452 466 480 522 

2 Laguna/ Quezon 83 86 90 94 96 98 101 104 107 111 121 

3 Bicol 213 198 208 212 217 223 229 235 243 251 274 

 

Visayas 1,431 1,553 1,647 1,706 1,768 1,850 1,915 1,983 2,056 2,132 2,226 

1 Panay 243 242 253 263 274 283 294 306 318 330 343 

2a Cebu 674 768 820 844 868 908 931 951 980 1,010 1,049 

2b Bohol 48 64 68 71 73 77 80 82 85 89 92 

3 Leyte-Samar 204 214 226 235 245 256 267 281 297 313 335 

4 Negros 263 264 279 293 309 326 343 363 376 390 407 

 

Mindanao  1,288 1,484 1,550 1,616 1,686 1,755 1,829 1,906 1,987 2,071 2,163 

1 North Western 173 198 207 216 225 234 242 252 262 272 283 

2 Lanao Area 148 159 164 171 178 185 192 199 208 216 225 

3 North Central 197 249 258 269 280 292 304 318 333 349 366 

4 North Eastern 132 154 160 166 173 179 186 193 201 210 218 

5 South Eastern 447 504 532 553 577 602 625 652 679 708 740 

6 South Western 191 221 230 241 252 264 280 291 304 317 331 

 

Philippines  10,518 10,710 11,245 11,653 12,072 12,527 12,991 13,476 13,991 14,525 15,282 

Notes: 

¹ Based on the transformer peak demand coincident with the System Peak 

 

 

3.3.1 Demand Projections for Substation Capacity Addition  
 

The demand projections for substation expansion take off from the per meter forecast undertaken by 

NGCP. Forecast energy sales per metering point are derived from historical trends and/or information 

as to the potential expansion or contraction of demand of grid-connected customers. Inputs are sought 

from customers in this bottom-up process so as to incorporate their expansion plans. 

Projected monthly energy sales (in MWh) to metering points connected to a given transformer 

are then summed up. Accounting adjustments for technical losses and substation use to this sum, the 

monthly per transformer energy delivery forecast (in MWh) is derived. The forecast transformer peak 

(in MW) is then calculated by applying the appropriate load factor to these energy delivery projections.  

This transformer peak becomes the basis for adding transformer capacities at the substations. 
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3.3.2 Demand Projections for Transmission Expansions  
 

The SPD projections by the DOE for each grid are used in determining the necessary 

transmission expansion projects. However, for these figures to be usable in the transmission 

network analysis software, it has to be broken down into individual transformer loads. First, the 

embedded generation during system peak is subtracted from the SPD to come up with the non-

embedded peak. Then the individual transformer maximum demand projections during the 

month when the system peak usually occurs (as determined in the previous section) are used to 

establish the percentage of the non-embedded peak that will be assumed for a specific 

transformer. 

 

3.4 Generation Capacity Addition  
 
This section shows the proposed generating plants in the Luzon, Visayas and Mindanao grids based on 

DOE List of Power Projects as of 30 June 2011 which are considered in the 2011 PDP Update. 

Although some generation plants are not in the list, NGCP considers all generation projects, 

especially those with GIS, that are brought to its attention in its planning studies. It is also worth noting 

that the proponents are properly guided by NGCP to inform first the DOE on their plans for the 

inclusion in DOEõs PDP. 

For 2011, Table 3.4 shows the tabulation of the additional capacity addition. 

 
Table 3. 3 Summary of Generation Capacity Addition  

 Total Committed 

Capacity  

Total Indicative 

Capacity  

Total Rated 

Capacity  

Luzon 654 3,534.3 4,188.3 

Visayas 232 692 924 

Mindanao 285.5 797 1,082.5 

PHILIPPINES  1,171.5 5,023.3 6,194.8 
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Table 3. 3(a) List of Luzon Generation Capacity Addition  

^committed plants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3.4(a) Luzon Generation Capacity Addition  

COMM. 

YEAR 

PROPOSED 

POWER PLANT  

MW  

CAP  
LOCATION  

LUZON  

2012 

CIP 2 Holcim Diesel  ̂ 21 Bacnotan, La Union 

Green Future Biomass^ 13 Isabela 

2013 

GN Power Coal  ̂ 600 Mariveles, Bataan 

Burgos Wind  86 
Nagsurot, Burgos, 

Ilocos Norte 

Unisan Biogas 11.2 Unisan, Quezon 

Lucky PPH Biomass 3.6 Isabela 

Maibarara Geothermal^ 20 Mt. Makiling, Laguna 

Aero Derivative  

Combined Cyle 
150 Calamba, Laguna 

Energy World LNG 300 Pagbilao, Quezon 

San Gabriel Natural Gas 550 San Gabriel, Batangas 

2014 

Nueva Ecija Biomass  17.5 
San Leonardo, Nueva 

Ecija 

San Jose City I Power 

Corporationsõ Biomass 
11 Nueva Ecija 

COMM. 

YEAR 

PROPOSED 

POWER PLANT  

MW  

CAP  
LOCATION  

2014 

RP Energy Coal 600 Subic, Zambales 

Puting Bato Greenfield 135 Calaca, Batangas 

Sem Calaca Coal Exp 

(Unit 1) 
150 Calaca, Batangas 

2015 

Tanawon Geothermal 40 
Bacman GeoField, 

Sorsogon 

Rangas Geothermal 40 
Bacman Geo Field, 

Sorsogon 

AES Masinloc Exp 1 300 Zambales 

2016 QPPL Expansion 500 Mauban, Quezon 

2017 

Manito-Kayabon Geo 40 
Bacman Geo Field , 

Sorsogon 

Sem Calaca Coal Exp 

(Unit 2) 
150 Calaca, Batangas 

2018 AES Masinloc Exp 2 300 Zambales 

2020 Kanan Hydro 150 
Gen. Nakar, 

Quezon 

Sub-total  4,188.30 MW  
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Table 3. 3(b) List of Visayas Generation Capacity Addition  

*already installed 
^committed plants 

 

 
Figure 3. 4(b) Visayas Generation Capacity Addition  

 

 

 

 

COMM. 

YEAR 

PROPOSED 

POWER PLANT  

MW  

CAP  
LOCATION  

2014 

GPPPI Multi-fuel 

Biomass- Phase II 
17.5 Mina, Iloilo 

Negros Biomass 35 Negros 

2015 

Asia Energy System 

Biomass  ̂
4 Cebu 

CEDC Coal-fired Exp. 164 
Brgy. Daanlungsod, Toledo 

City, Cebu 

PEDC Coal-fired Exp. 82 La Paz, Iloilo 

2016 
Concepcion Coal-Phase 

II 
100 Concepcion, Iloilo 

2017 Dauin Geothermal 40 Negros Oriental 

2019 
Southern Leyte 

Geothermal 
40 Southern Leyte 

Sub-total  924 MW  

COMM. 

YEAR 

PROPOSED 

POWER PLANT  

MW  

CAP  
LOCATION  

VISAYAS  

2011 KEPCO Coal-fired^* 200 Naga, Cebu 

2012 

Guimaras Wind- Phase I 8 San Lorenzo, Guimaras 

Villasiga Hydro ̂ 8 Sibalom, Antique 

2013 

Asea One Biomass 12 Banga, Aklan 

Guimaras Wind- Phase II 46 San Lorenzo, Guimaras 

Nasulo Geothermal ̂ 20 
Nasuji, Valencia, Negros 

Oriental 

GPPPI Multi-fuel 

Biomass- Phase I 
17.5 Mina, Iloilo 

2014 

Asea One Biomass 30 Ajuy, Iloilo 

Concepcion Coal- Phase 

I 
100 Concepcion, Iloilo 
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Table 3. 3(c) List of M indanao Generation Capacity Addition  
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Figure 3. 4(c) List of Mindanao Generation Capacity Addition  

 

COMM. 

YEAR 

PROPOSED 

POWER PLANT  

MW  

CAP  
LOCATION  

MINDANAO  

2011 
Mindanao Energy 

Systems Bunker Fired ^ 
27.5 Tablon, Cagayan de Oro 

2012 Cabulig Mini-hydrô  8 Jasaan, Misamis Oriental 

2013 
Bukidnon Multi-Fuel 

Biomass Power 
35 Maramag, Bukidnon 

2014 

APC Coal-fired Power 300 Davao City 

Mindanao III Geô 50 Mt. Apo, North Cotabato 

Southern Mindanao Coal-

fired Plant- Phase I ̂
100 Southern Mindanao 

Steag Coal Expansion 200 Phividec, Misamis Oriental 

2015 

Camiguin Island Wind 5 Camiguin 

Southern Mindanao Coal-

fired Plant- Phase II ̂
100 Southern Mindanao 

Agus 3 Hydroelectric 225 Lanao del Norte 

2016 Tagoloan Hydropower 20 Bukidnon 

2018 Tamugan Hydropower 12 Baguio Dist, Davao City 

Sub-total  1,082.5 MW  
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3.5 Supply-Demand Outlook  
 

This section discusses the supply-demand outlook for each grid. The potential capacity additions are 

based on the line up from DOEõs 2011 PDP but with the exclusion of wind capacity due to its 

intermittent output.  

The required capacity of the system refers to the projected peak demand plus the ERC-

prescribed reserve margin as follows:  

 

1. Frequency Regulation Reserve Service (FRR) 

For each grid there should be a level of FRR equal to 4% of the forecast demand on that 

grid. This is measured for each hourly dispatch period. 

 

2. Contingency Reserve Service (CR) 

The CR available on each grid should be equal to the total scheduled unit load and unit 

reserve level of the most heavily loaded generator on that grid. It is assessed for each 

hourly dispatch period. 

 

3. Dispatchable Reserve Service (DR) 

The available DR must be equal to the scheduled load and reserve on the second most 

heavily loaded scheduled generator on each grid. It is again assessed for each hourly 

dispatch period. Where the two highest loaded generators on each grid have the same 

scheduled loading and reserve, the contingency reserve requirement will be equal to the 

dispatchable reserve service. 

 

With the new computation for the reserve margin, the highest and the second most heavily 

loaded generator in the grids are already considered. Coincidentally for each grid, both units are from 

the same power plant: the 600 MW Sual Coal, 100 MW KEPCO Coal and 105 MW MCFPP for the 

Luzon, Visayas and Mindanao grid, respectively. 

The normal and drought scenarios are observed in Luzon and Mindanao grids due to the 

significant capacity of hydro power. This is to analyse the worst condition in times of rain shortage due 

to El Nino phenomenon, as what happened in 2009 and 2010. Visayas grid is not considered having only 

1% of hydro in the region. 

It is important to note that in long-term transmission planning, the normal condition is 

considered in the simulation studies to ensure the adequacy of the system to accommodate the 

maximum generation capacity of the system.  

 

3.5.1 Luzon  
 

Between 2011 and 2020, Luzon expects about 4,188 MW additional capacity. This capacity 

includes the lone wind power plant project (82 MW Burgos Wind) in northern Luzon.  

To date, 2,890 MW have completed Grid Impact Study and will be sufficient to meet the 

required capacity of the system up to 2020.  As can be seen in figure 3.5.1(a), 2015 is a critical 

year for the Luzon grid for the proposed capacity to come on stream, otherwise power 

shortage will be experienced. 
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Figure 3. 5.1(a) Luzon Supply -Demand Outlook based on Normal Condition, 2011 -2020 

 

 
Figure 3. 5.1 (b) Luzon Supply -Demand Outlook based on Drought Condition, 2011 -2020 

 

3.5.2 Visayas 
 

With the entry of PEDC, CEDC and KEPCO in 2011, the dependable capacity of the Visayas 

grid can accommodate the required capacity of the system until the critical year, 2014 as shown 

in Figure 3.5.2. If the proposed capacity addition would not go on stream as scheduled, the 

situation in the Visayas will be similar with last yearõs scenario. 

 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Indicative (Cumulative) 0 0 454 482 522 1,022 1,062 1,062 1,062 1,212

With GIS (Cumulative) 0 34 1,215 2,100 2,440 2,440 2,590 2,890 2,890 2,890

Dependable Capacity 10,478 10,478 10,478 10,478 10,478 10,478 10,478 10,478 10,478 10,478

Required Capacity 9,180 9,570 9,864 10,164 10,479 10,818 11,172 11,546 11,936 12,529

Peak Demand 7,673 8,048 8,331 8,619 8,922 9,248 9,588 9,948 10,323 10,893
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Figure 3. 5.2 Visayas Supply-Demand Outlook, 2011 -2020 

 

The above supply outlook did not consider the de-rating of diesel plants over time and 

their retirement once the new generating plants, the coal plants in particular, become available.  

These factors will be considered for sensitivity analysis. 

 

3.5.3 Mindanao  
 

2011-2013 will be critical years for Mindanao grid as the existing dependable capacity would just 

be enough to meet the required capacity for the said years. Notably, as shown in figure 3.5.2(a), 

the additional generation capacity will not go on stream until 2013. Should all the potential 

capacity materialize, Mindanao shall have sufficient capacity up to 2019. 

 

 
Figure 3. 5.2(a) Mindanao Supply -Demand Outlook based on Normal Condition, 2011 -2020 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Indicative (Cumulative) 0 8 20 85 335 335 375 375 415 415

With GIS (Cumulative) 0 0 38 155 155 255 255 255 255 255

Dependable Capacity 2,016 2,016 2,016 2,016 2,016 2,016 2,016 2,016 2,016 2,016

Required Capacity 1,815 1,913 1,974 2,039 2,124 2,192 2,262 2,338 2,417 2,515

Peak Demand 1,553 1,647 1,706 1,768 1,850 1,915 1,983 2,056 2,132 2,226
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Dependable Capacity 1,658 1,658 1,658 1,658 1,658 1,658 1,658 1,658 1,658 1,658

Required Capacity 1,753 1,822 1,891 1,963 2,035 2,112 2,192 2,276 2,364 2,460

Peak Demand 1,484 1,550 1,616 1,686 1,755 1,829 1,906 1,987 2,071 2,163
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Includes the 907 MW total  maximum dependable capacity 

of hydro power plants  
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Figure 3. 5.2(b) Mindanao Supply -Demand Outlook based on Drought Condition, 2011 -2020 

 
 In the supply-demand outlook for Luzon and Mindanao for 2011-2020, two scenarios are shown: 

(1) the normal condition where the hydro power plants are assumed to be at their maximum 

dependable capacity; and (2) drought condition where the total supply is based on the reduced capacity 

of hydro power plants. 

 For Luzon and Mindanao grids, drought has significant impact on the supply scenario considering 

that hydro power accounts for 20% of total dependable capacity in Luzon and 55% in Mindanao. This is 

not the case in the Visayas since hydro capacity accounts for only 1%.  

  

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Indicative (Cumulative) 0 36 71 371 371 391 391 403 403 403

With GIS (Cumulative) 0 0 0 350 675 675 675 675 675 675

Dependable Capacity 1,243 1,243 1,243 1,243 1,243 1,243 1,243 1,243 1,243 1,243

Required Capacity 1,753 1,822 1,891 1,963 2,035 2,112 2,192 2,276 2,364 2,460

Peak Demand 1,484 1,550 1,616 1,686 1,755 1,829 1,906 1,987 2,071 2,163
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With reduction in the total dependable capac ity of hydro plants 

by about 434  MW during summer months  

(determined based on the actual total output of hydro power plants  

during peak load hours in April, May & June 2010) 
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Chapter 4. Recently Completed  Projects  
 

 

For the purpose of this TDP, recently completed projects refer to those projects completed between 

the period 1 January 2010 to 30 November 2011. For the said period, NGCP completed a total of 

461.22 circuit-km of overhead transmission lines and installed 2,200 MVA additional substation capacity 

and 195 MVAR reactive power support. Table 4.1 shows a summary list of the recently completed 

projects, including the components of ongoing projects that have been completed already. 

 
Table 4.1  Recently Completed Projects  

PROJECT NAME  MVA  MVAR  CKT -KM DATE OF COMPLETION  

Hermosa-Quezon T/L Relocation   12.5 March 2011 

Luzon Transmission Equipment 

Upgrade 
600 90  

Kadampat (Reactor)- January 2011 

Doña Imelda- September 2010 

Taytay- May 2010 

San Jose Transformer Replacement  600   September 2010 

Colon Substation 100 
 

 June 2011 

Northern Panay Backbone   95 January 2011 

Paranas-Calbayog T/L   130 November 2011 

Visayas Capacitor Project 1  105  November 2010 

Maramag-Bunawan 230 kV T/L   212.76 October 2010 

Zamboanga-Pitogo 138 kV T/L   67 April 2011 

 COMPLETED COMPONENTS OF ONGOING PROJECTS  

Biñan-Muntinlupa Line 4/ Biñan-

Muntinlupa T/L Upgrade 
 

 
14.3 June 2010 

Mexico S/S / Luzon Substation 

Expansion 1 
600 

 
 September 2011 

Visayas PCB Replacement Priority 1 

(Amlan, Mabinay, Bacolod)  

 
 March 2011 

Matanao, New Loon and Maco S/S / 

Mindanao Substation Expansion- 

2005 

300 

 

 

Maco- November 2010 

New Loon- December 2010 

Matanao- January 2011 

Total  2,200 195 461.22  

 

 

4.1 Luzon  
 

4.1.1 Biñan-Muntinlupa Transmission Line Upgrade  
 

 
 

This project involved the construction of the fourth Biñan-Muntinlupa 230 kV transmission line 

(14 km) circuit (already completed), and the installation of switching facilities at both Biñan and 

Muntinlupa substations. The project aims to provide provision for N-1 during maximum dispatch 

of generating plants in south Luzon by increasing the transfer capacity of the Biñan-Muntinlupa 
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transmission corridor. The overloading during N-1 condition is triggered by the tripping of any 

Biñan-Muntinlupa 230 kV circuits. 

 
 

Table 4.1.1  Biñan-Muntinlupa Transmission Line Upgrade  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line   

Biñan ð Muntinlupa line 4 230 kV, SP-SC, 2-410 mm2 TACSR,  14 km 

Substation   

Biñan S/S Expansion 1-230 kV PCB + Accessories 

Muntinlupa S/S Expansion 1-230 kV PCB + Accessories 

 

 

4.1.2 Hermosa -Quezon 230kV Transmission Line Relocation  
 

 

 

 
 

 

 

 

 

 

 

The project involved the relocation of a portion of Hermosa-Quezon 230 kV transmission line, 

with a total length of 12.5 km. The structures, a combination of steel poles and towers, were 

relocated along North Luzon Expressway parallel to the viaduct portion from San Simon to 

Pulilan tollway exits. 

This was requested by the Department of Public Works and Highways due to its road 

widening activity (from two to six lanes).  This road widening is one of the priority projects of 

the government to decongest traffic at the Manila North Road (formerly McArthur Highway) 

and provide comfort and alternative route to motorists using the highway.  

 
Table 4 .1.2 Hermosa -Quezon 230 kV T/L Relocation  

PROJECT 

COMPONENT  
DESCRIPTION  

Dismantling/Retiring of Steel poles 

Calumpit, Bulacan 2.49 km,  11 steel poles 

Apalit, Pampanga 6.73 km,  43 steel poles 

Pulilan, Bulacan 5.51 km,  31 steel poles 

Relocation (12.5 km) 

Viaduct portion 5 km, 18 towers 

Remaining portion 7.5 km,  36 steel poles 

 
4.1.3 Luzon Transmission Equipment Upgrade  

 
This project involved the following components: 

1. Installation of the second Labrador-Kadampat 230 kV tie-line which was already completed 

in 2008 and was implemented by TEAM Energy, owner of the Sual Coal-Fired Power Plant 

which is directly affected by the constraints in the said tie-line. It involved the bus-in of 

BPPC and Bauang 230 kV lines at Kadampat substation with the remaining portion of 

Labrador-BPPC and Labrador-Bauang (bundled together) serving as the second Labrador-
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Kadampat tie-line. This project will provide N-1 in this 230 kV segment and would allow the 

full dispatch of Sual/Masinloc. 

2. Installation of 1-90 MVAR shunt reactors at the 500 kV Bolo EHV and San Jose Substations. 

This will address the overvoltages in the Luzon grid during system off-peak load conditions. 

Several instrument transformers were already damaged due to the excessive high voltages, 

prompting the emergency procurement of reactors for Bolo EHV and San Jose substations. 

3. Installation of 300 MVA 230/115 kV transformers at Taytay and Doña Imelda substations. 

The transformers were originally included in this project but were deferred in the 2006 

TDP due to space limitations. These were returned back as components of this project as 

the replacement of the burnt transformer in Taytay and the critical condition of transformer 

insulation in Doña Imelda substation. In 2008, TransCo filed an application with the ERC for 

Provisional Authority (PA) to immediately procure a 300 MVA transformer for Doña Imelda 

that could make way for the rehabilitation of the transformers one at a time. The additional 

300 MVA capacity will eventually become a spare unit 
 

Table 4.1.3 Luzon Transmission Equipment Upgrade  

PROJECT 

COMPONENT  
DESCRIPTION  

Transmission Line  

Labrador-Kadampat tie line 2 
230 kV, ST-DC/SP-SC, 2 x 795 MCM ACSR, 0.319 km 

and Bauang/BPPC Bus-in at  Kadampat 230 kV Substation 

Sual-Kadampat 
Replacement of OHGW with OPGW of existing  

Sual-Kadampat 230 kV T/L 

Substation  

Kadampat 
6-230 kV PCB + Accessories  

2-230 kV PCB + Accessories (Replacement) 

Bolo EHV 1 ð 90 MVAR, 500 kV Shunt Reactor 

San Jose 1 ð 90 MVAR, 500 kV Shunt Reactor 

Doña Imelda 1-300 MVA 230/115 kV Transformer 

Taytay 1-300 MVA 230/115 kV Transformer 

 

 

4.1.4 San Jose Transformer Replacement  

 
This project involved the replacement of the existing 500/230 kV transformer banks at San Jose 

Substation which had been in critical conditions. Any failure in the existing transformers in this 

substation would result in a more expensive generation dispatch condition as the generation 

from the coal plants delivering power to the 500 kV system will be constrained. In order to 

maintain the provision for N-1 contingency, the replacement units also aim to increase the 

capacity of the substation from 2400 MVA to 3000 MVA. 

 

 

4.2 Visayas 
 

4.2.1 Colon Substation  
 

The Colon Substation is intended to provide a termination point for the Cebu-Negros Uprating 

and to establish the asset boundary between NGCP assets and the power plant by separating 

the control of Salcon Power Complex from NGCPõs substation. This substation was energized 

in February 2011.   

In addition, the substation serves as the receiving station of KEPCO 200 MW coal-fired 

power plant as the Naga substation is already congested and can hardly accommodate any 

expansion.  

The project is already 98.55% completed with only the minor works left to be 

completed.  
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Table 4.2.1 Colon Substation  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Cebu-Quiot-Colon Cut-in Line 138 kV ST-DC, 1-795 MCM, 0.5 km 

Samboan L1 and L2 Extension 138 kV ST-DC, 1-795 MCM, 1.5 km 

Toledo and Samboan L3 Extension 138 kV ST-DC1, 1-795 MCM, 1.5 km 

Naga-Colon Tie-line (Reconductoring) 138 kV ST-DC, 1-410 mm2 TACSR,1.0 km 

Colon 69 kV Line Extension (VECO and 

Sibonga Feeders) 
69 kV SP/CP-DC, 1-336.4 MCM,1.5 km 

Substation  

Colon 

2-50  MVA 138/69/13.8 kV transformer 

16-138 kV PCB + Accessories 

4-69 kV PCB + Accessories 

Naga (Expansion) 2-138 kV PCB + Accessories 

 

 

4.2.2 Northern Panay Backbone Transmission  
 

 
 

The project involved the installation/construction of a total of 97 kilometers of 138 kV and 69 

kV overhead transmission line utilizing steel tower structures and aims to: (1) accommodate 

load growth and address the low voltage problem; (2) improve the system reliability and 

operational flexibility; and (3) extend service to un-electrified areas.  
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Table 4 .2.2 Northern Panay Backbone Transmission  
PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Panitan-Nabas 138 kV ST-DC1, 1-795 MCM, 95 km 

Nabas S/S Cut-in to Nabas-Culasi 69 kV T/L 69 kV ST-DC, 1-336.4 MCM, 1.0 km 

Nabas S/S Cut-in to Nabas-Caticlan 69 kV T/L  69 kV SP-SC, 1-336.4 MCM, 1.0 km 

Substation  

Nabas (New) 

2-50  MVA 138/69/13.8 kV Transformer 

3-138 kV PCB + Accessories 

5-69 kV PCB + Accessories 

Panitan (Expansion) 1-138 kV PCB + Accessories 

 

4.2.3 Paranas-Calbayog Transmis sion Line  

 

 
 

The project is to support the long term power requirements of Samar and improve the delivery 

of quality and reliable power in the island. The new line will replace the old 69 kV woodpole 

transmission line and will address the overloading of Paranas Substation. 

The absence of reliable transmission infrastructure is probably one of the factors that 

hamper the economic development of the island.   For years, Northern Samar relies on the 69 

kV woodpole structures, which are susceptible to tripping that caused power interruptions. 

Without this project, Calbayog will have a load curtailment.    

 
Table 4.2.3 Paranas-Calbayog 138 kV T ransmission Line  

PROJECT 

COMPONENT  
DESCRIPTION  

Transmission Line  

Paranas-Calbayog 138 kV, ST-DC, 1-795 MCM, 65 km 

69 kV tie line 69 kV, SP/CP-DC, 1-336.4 MCM ACSR/AS, 0.2 km 

Substation  

Paranas S/S 1 x 138 kV PCB + Accessories 

Calbayog S/S 

1 x 50 MVA, 138/69/13.8 kV Transformer 

3 x 138 kV PCB + Accessories 

3 x 69 kV PCB + Accessories 

 

 

4.2.4 Visayas Capacitor Project  1 

 
This project, which was classified by ERC as sub-transmission asset, involves the installation of 

14-7.5 MVAR capacitors in different locations. 

Based on the results of latest simulations, the installation of a number of capacitors will 

not only have impact to one electric cooperative but will also benefit others, and even NGCPõs 
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own substation. In such cases, the capacitors should be reclassified as Transmission Assets. 

NGCP is still waiting for ERCõs clarification on this.  
 

                Table 4.2 .4 Visayas Capacitor Project I  

SUBSTATION  DESCRIPTION  

Danao (Cebu) 1- 7.5 MVAR, 69 kV Capacitor 

Amlan (Negros) 2- 7.5 MVAR, 69 kV Capacitor 

Kabankalan (Negros) 1- 7.5 MVAR, 69 kV Capacitor 

Bacolod (Negros) 1- 7.5 MVAR, 69 kV Capacitor 

Cadiz (Negros) 1- 7.5 MVAR, 69 kV Capacitor 

Nabas (Panay) 1- 7.5 MVAR, 69 kV Capacitor 

Sta. Barbara (Panay) 1- 7.5 MVAR, 69 kV Capacitor 

San Jose (Panay) 1- 7.5 MVAR, 69 kV Capacitor 

Maasin (Leyte) 1- 7.5 MVAR, 69 kV Capacitor 

Babatngon (Leyte) 2- 7.5 MVAR, 69 kV Capacitor 

Paranas (Samar) 2- 7.5 MVAR, 69 kV Capacitor 

 

4.3 Mindanao  
 

 4.3.1 Maramag ð Bunawan 230 kV Transmission Line  

 

 
 

This project is the extension of Balo-i-Villanueva 230 kV Transmission Line Project aimed to 

strengthen the existing transmission system, thereby ensuring the stability, reliability and 

efficiency transmission of power in the entire Mindanao Grid. The 230 kV transmission network, 

which will be initially energized at 138 kV level, will serve as the transmission corridor from 

northern to southern Mindanao where the output of the Agus Hydroelectric Power Complex 

and Pulangi IV Hydroelectric Plant can be transmitted.  

 
Table 4.3.1  Maramag - Bunawan 230 kV Transmission Line  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Maramag-Bunawan 230 kV ST-DC, 2-795MCM, 106 km 

Maramag 69 kV Tie line 69 kV SP/CP-SC1-336.4MCM, 1.5km 

Substation  

Maramag S/S (New) 

1-75 MVA 138/69/13.8 kV 

9-138 kV PCB + Accessories 
3-69 kVPCB + Accessories 

Bunawan S/S (Expansion) 

 

1-50MVA 138/69/13.8kvTransformer 

3-138 kV PCB + Accessories 

1-69 kV PCB + Accessories 

Togoloan S/S (Expansion) 1-100MVA 138/69/13.8kV 
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4.3.2 Zamboanga -Pitogo 138 kV Transmission Line  

 
 

 

 

 

 

 

 

 

 

 

 

This is the remaining component of Zamboanga City 138 kV Transmission Line Project which 

consists of 33.5-km 138 kV double circuit, steel pole transmission line to be constructed from the 

existing Zamboanga substation to new substation in Pitogo. This augmentation will provide reliable 

bulk power services to western Mindanao. The project is also intended to remedy operational 

problem such as line outages, and at the same time meet the projected increase in power demand 

in the area. 

 
Table 4 .3.2 Zamboanga City 138 kV Transmission Line  

PROJECT 

COMPONENT  
DESCRIPTION  

Transmission Line  

Zamboanga-Pitogo 138 kV SP-DC, 1-795 MCM, 33.5 km 
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Chapter 5.  ERC-Approved Projects  
 

This chapter discusses in detail the projects with ERC approval and grouped as follows: 

1. associated with the expansion or entry of a power plant;  

2. network expansion needed to meet load growth;  

3. network development needed to resolve congestion; and 

4. in compliance with reliability and N-1 requirements of the Grid Code. 

 

It should be noted that three (3) projects have been approved by the ERC in separate orders. These are 

Mariveles Coal Transmission Reinforcement and the following 69 kV transmission line projects: Sta Rita-

Quinapundan and Culasi-San Jose.  

 

 

5.1 Generation -Associated Projects  
 

Table 5.1 Generation -Associated Projects  

GENERATION PROJECT  
REQUIRED GRID 

REINFORCEMENT(S)  
ETC REMARKS 

LUZON  

Mariveles Coal 600 MW 
Mariveles Coal Transmission Reinforcement 

(Limay-Hermosa Reconductoring) 
2012 Ongoing 

RP Energy Coal 600 MW 

RP Energy Coal Associated Project (RP Energy-

Hermosa Line) 
2014 

With revised 

components 

Hermosa-Mexico Reconfiguration 2014  

Ambuklao Repowering 150 MW / 

Magat Expansion* (180 MW) 
Reinforcement of Ambuklao-Binga 2014 Ongoing 

VISAYAS  

CEDC Coal 246 MW** 
Reinforcement of Calung-Calung-Toledo-Colon 

Line 
2013 New Project 

* not in DOE list for 2011 PDP Update 

**already completed 

 

5.1.1 Luzon  
 

 5.1.1.1 Ambuklao -Binga 230 kV Transmission Line Upgrading  
 

 
 

This project aims to upgrade the existing line in order to maintain the provision for N-1 taking 

into consideration the repowering of Ambuklao plant to a new capacity of 105 MW and also the 

proposed expansion of Magat plant (180 additional capacity). Thus, during maximum generation 

of both plants, this project will resolve the overloading under N-1 line contingency conditions. 

The Line 1 of the existing Ambuklao-Binga 230 kV corridor is more than 50 years old 

already having been commissioned in 1956. Line 2, on the other hand, was commissioned in 

1981. The upgrading project originally involves the construction of a 230 kV 2-410 mm2 TACSR 
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ST-DC transmission line from Ambuklao to Binga Substations but it is now revised to 2-795 

MCM ACSR. This ACSR conductor is already adequate because the installation of the third 

circuit for Santiago-Bayombong-Ambuklao 230 kV Corridor is no longer being considered in 

view of the proposed Santiago-Dinadiawan-Baler 230 kV Line Project. 

 
Table 5.1.1.1 Ambuklao -Binga 230 kV Transmission Line Upgrading  

PROJECT 

COMPONENT
DESCRIPTION  

Transmission Line  

Ambuklao-Binga 230 kV ST-DC 2-795 MCM ACSR, 11 km 

Substation  

Ambuklao 6-230 kV PCB + accessories 

Binga 
5-230 kV PCB + accessories  

(already included in the Binga-San Manuel 230 kV T/L) 

 

5.1.1.2 Mariveles Coal Transmission Reinforcement  

 
This project involves the associated grid reinforcements needed to allow the full dispatch of 

both the proposed Mariveles 600 MW Coal-Fired Power Plant (CFPP) and Limay Combined-

Cycle Power Plant (CCPP).  

The Mariveles CFPP will be delivering power to the grid through the Limay B-CCPP 

switchyard, which will be split (isolated) from Limay A-CCPP in order to avoid the need to 

replace all existing breakers thereat due to increase in fault level.   

The grid reinforcement involves the reconductoring of the existing Hermosa-Limay B-

CCPP 230 kV line (using the existing towers) to maintain the N-1 provision of the line during 

maximum dispatch of both Mariveles CFPP and Limay B-CCPP units. The project also includes 

the replacement of PCBs at San Jose and Hermosa which is already required even without the 

entry of Mariveles Coal Plant to the grid. 
 

Table 5.1.1 .2 Mariveles Coal Transmission Reinforcement  

PROJECT COMPONENT  DESCRIPTION  
Transmission Line  

Limay-Limay A-CCPP Tie Line Upgrade 230 kV, SP-DC, 1-410 mm2 TACSR, 0.95 km 

Hermosa-Limay B-CCPP Line Upgrade Reconductoring with 2-410 mm2 TACSR, 44.6 km 

Mariveles-Limay 230 kV, ST-DC, 4-795 MCM, 19 km. 

Substation  

San Jose 
9-230 kV PCB + Accessories  

(Original components of Luzon PCB Replacement Project) 

Hermosa 
7-230 kV PCB + Accessories  

(Original components of Luzon PCB Replacement Project) 

Limay B Switchyard 4-230 kV PCB + Accessories 
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To Malolos S/S

To Mexico S/S

To Duhat S/S

Olongapo S/S

Hermosa S/S

BCCPP 

Block B

Mariveles 

Plant

Bataan S/S

To San Jose S/S

BCCPP 

Block A

split

Botolan

Labrador Kadampat S/S

Masinloc

RP Energy

Hanjin

Subic 

Enron

5.1.1.3 RP Energy Coal Plant -Associated Project  

 
This project, which was originally designed to cater the 2x150 MW capacity of RP 

Energy, was approved by the ERC in the Final Determination. However, due to change in the 

proposed capacity to 2x300 MW, the previous project components would no longer be 

appropriate. The recommended project now in connecting RP Energy plant to the grid involves 

new transmission lines from the plant site all the way to Hermosa Substation. This will be the 

simplest connection configuration involving the least cost. The other associated project for the 

said plant connection is the Hermosa-Mexico Reconfiguration.  

 
Table 5.1.1.3 RP Energy Coal Plant -Associated Project  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

RP-Energy - Hermosa 230kV 2-795MCM ACSR STDC, 57.0 kms. 

Substation  

RP Energy Switchyard 6-230 kV PCB + accessories 

Hermosa 4-230  kV PCB + accessories 

 
 

5.1.2 Visayas 
 

5.1.2.1 Calung-calung-Toledo -Colon  138 kV Transmission Line  
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The reinforcement of Calung-calung-Toledo-Colon transmission lines is for the newly energized 

3-82 MW CEDC coal plant and for its planned expansion of additional 2-82 MW by 2015. The 

project involves the construction of 9.5 kilometers Calung-calung-Toledo and 17.6 kilometers 

Toledo-Colon line, with 138 kV steel tower, double circuit overhead transmission line. 

 Upon completion of the project, the Calung-calung-Toledo-Colon transmission corridor 

will have sufficient capacity to cater the total power from CEDC.The said corridor will also have 

provision for N-1. 

The project also entails the expansion of Calung-calung, Toledo and Colon substations.  

 
Table 5.1.2.1 Calung-calung-To ledo-Colon  138 kV T ransmission Line  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Calung-calung ð Toledo 138 kV, ST-DC,  1-795 MCM, 10 km 

Toledo -Colon 138 kV, ST-DC, 1-795 MCM,  18 km 

Substation  

Calung-calung (Expansion) 5-138 kV PCB + Accessories 

Toledo (Expansion) 12-138 kV PCB + Accessories 

Colon (Expansion) 2-138 kV PCB + Accessories 

 

5.2 Load Growth -Driven Projects  
 

Table 5 .2 Load Growth -Driven Projects  

PROJECT NAME  PURPOSE ETC 

LUZON  

Dasmariñas Substation Expansion To provide N-1 capability to the substation due to load growth 2011 

Luzon Substation Expansion 1 To provide additional transformer capacity to meet load growth 2011 

Luzon Substation Expansion II To provide additional transformer capacity to meet load growth 2012 

Luzon Substation Expansion III To provide additional transformer capacity to meet load growth 2012 

Luzon Substation Expansion IV To provide additional transformer capacity to meet load growth 2014 

New Antipolo 230 kV Substation 
To serve as a new delivery point in Metro Manila and relieve 

Taytay  S/S 
2013 

VISAY AS 

Bohol Backbone Transmission 
To accommodate load growth, address voltage problems and 

improve system reliability and flexibility in Bohol 
2012 

Negros V Transmission Line 
To provide new transmission corridor to accommodate load 

growth and attain higher reliability 
deferred 

Negros-Panay Interconnection Uprating 

(Phase 1) 

To improve the voltage profile in Panay and in Negros 

Occidental, accommodate load growth and improve the system 

reliability and operational flexibility of the Panay Grid 

2011 

Southern Panay Backbone  
To accommodate load growth and address the low voltage 

problem in Southern Panay 
2012 

Visayas Substation Expansion I To provide additional transformer capacity to meet load growth 2012 

MINDANAO  

Aurora-Polanco 138 kV T/L To accommodate load growth and improve system reliability 2012 

Balo-i-Villanueva 230 kV T/L 
To provide new transmission corridor to Agus Hydro for  

higher reliability 
2012 

Mindanao Substation Expansion- 2005 To upgrade existing substations to meet load growth 2011 

Mindanao Substation Expansion II To upgrade existing substations to meet load growth 2014 

 

5.2.1 Luzon  
 

5.2.1.1 Dasmariñas Substation Expansion  
 

This project is the only remaining component of Luzon Transmission Line Upgrading 1 

which originally aims to provide N-1 (as the third 300 MVA transformer) at the 
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substation but will now be installed as a replacement to the damaged unit in Dasmariñas. 

While the completion of Meralcoõs Amadeo 230 kV substation has relieved the loading 

at Dasmariñas, the installation of a third transformer unit in Dasmariñas is still required 

to maintain N-1 provision for the transformers as load continues to grow in the coming 

years.The Dasmariñas EHV Substation Expansion, which is a new project in the Third 

Regulatory Period, will address this requirement. 

 
   Table 5. 2.1.1 Dasmariñas Substation Expansion  

PROJECT COMPONENT  DESCRIPTION  
Substation  

Dasmariñas  (Expansion) 1-300 MVA, 230/115 kV 

7-230 kV PCB + Accessories 

6-115 kV PCB + Accessories 

 

5.2.1.2 Luzon Substation Expansion 1  
 

This project involves the installation of additional transformers to accommodate load 

growth and provide N-1 at various substations. The project components prioritization 

was based on the latest update on the substation loading forecast. In Mexico, there are 

five (5) existing 100 MVA transformers and to increase the substation capacity, three (3) 

of which will be replaced with higher capacity units (2-300 MVA transformers). The 

replaced unit will then be deployed to other substations needing capacity additions: 

Bauang, San Rafael and Naga. Cabanatuan substation, on the other hand, will have new 

200 MVA transformer unit. To provide N-1, additional 50 MVA capacity will be installed 

in Bantay while the existing 20 MVA unit in Laoag will be replaced with a new 50 MVA 

transformer. Biñan substation, on the other hand, will have new 300 MVA transformer 

unit which was recommended to be deferred to Fourth Regulatory Period in the Final 

Determination. 
 

Table 5.2.1.2  Luzon Substation Expansion 1  

SUBSTATION  COMPONENT  

Mexico 2-300 MVA 230/69 kV 

Bauang (from Mexico) 1-100 MVA 230/69 kV 

San Rafael (from Mexico) 1-100 MVA 230/69 kV 

Naga (from Mexico) 1-100 MVA 230/69 kV 

Cabanatuan 1-200 MVA 230/69 kV 

Laoag 1-50 MVA 115/69 kV 

Bantay 1-50 MVA 115/69 kV 

Biñan* 1-300 MVA 230/115 kV 

* awaiting reply on the Motion for Reconsideration filed with the ERC 

 

5.2.1.3 Luzon Substation Expansion II  
 

This project involves substation capacity expansion to meet load growth and to provide 

N-1 contingency to various substations in North Luzon. It includes the installation of the 

third 300 MVA transformer unit for Mexico and additional 100 MVA capacity for the 

group of steel plant loads, like the Melters Steel Corporation (7.13% growth rate), being 

served by the substation. The additional capacity will be enough even if the operation of 

the embedded generators in the area will discontinue. Private distribution utilities 

connected to Mexico Substation, on the other hand, are anticipated to have significant 

growth rate for 2010-2015 - Angeles Electric Corporation (6.75%), Pampanga I Electric 

Cooperative, Inc. (2.95%) Clark Electric Distribution Corporation (2.73%), Pampanga 

Rural Electric Cooperative (2.02%) and Pampanga III Electric Cooperative, Inc. (1.84%). 
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The 2-75 MVA and 50 MVA existing transformers at La Trinidad, on the other 

hand, will be replaced with 2-300 MVA to increase the capacity and provide N-1 

contingency for the substation. The replaced 50 MVA unit will then be transferred to 

Ambuklao Substation for the supply of Ambuklao-Beckel 69 kV Line and also for the 

station service. 

For Concepcion, the installation of additional transformer (the third 100 MVA 

unit) could maintain the provision for N-1 contingency. Other customers in the area 

with projected high growth rate for 2010-2015 are Tarlac I Electric Cooperative- 2.83%, 

Tarlac II Electric Cooperative- 3% and Tarlac Electric Inc.- 2.60%. 

Load curtailment will be experienced during transformer outage at the 

concerned substations. Load curtailment will be higher if some embedded generators 

cease to operate due to expensive fuel or are under maintenance shutdown. 
 

Table  5.2.1.3 Luzon Substation Expansion II  

SUBSTATION  COMPONENT  

Mexico 1-300 MVA 230/69 kV; 1-100 MVA 230/69 kV 

Concepcion  1-100 MVA 230/69 kV 

La Trinidad 2-300 MVA 230/69 kV 

Ambuklao (from La Trinidad) 1-50 MVA 230/69 kV 

Santiago 3-230 kV PCB + Accessories 

 

5.2.1.4 Luzon Substation Expansion III  
 

This project involves the installation of transformers at Batangas, Calaca and Bay 

substations to maintain the provision for N-1 due to high load. 

Two units are to be installed (2-300 MVA) in Batangas Substation for capacity 

upgrade and for provision of N-1 contingency. Majority of the connected customers in 

Batangas Substation are expected to grow by more than 2% in the next 5 years. The 

growth rate of the big  customers are: Atlantic Gulf & Pacific Company (3.91%), 

Bobcock-Hitachi (3.09%), San Miguel Foods, Inc. (3.78%), Puyat Steel Corporation 

(2.33%), Keppel Philippine Shipyard (2.49%), Ibaan Electric & Engineering Corporation 

(3.53%), BATELEC II (2.61%), Lima Land (3.41%), Philtown (3.51%), Republic Cement 

(3.26%) and Coco-Chemical Industries (2.48%). 

For Bay substation, which is presently at 1-100 MVA capacity only will be 

provided with the second 100 MVA transformer unit. 

In Calaca, on the other hand, the new 100 MVA transformer capacity addition 

will be re-packaged under Calaca Substation and Calaca-Dasmariñas Line Projects which 

are associated with the expansion of Calaca plant and entry of Puting Bato Coal Plant. 

 
Table 5.2.1.4 Luzon Substation Expansion III  

SUBSTATION  COMPONENT  

Las Pinas* 1-300 MVA 230/115 kV 

Batangas 2-300 MVA 230/69 kV 

Calaca 1-100 MVA 230/69 kV 

Bay 1-100 MVA 230/69 kV 

 *awaiting reply on the Motion for Reconsideration filed to ERC 

 

5.2.1.5 Luzon Substation Expansion IV  

 
This project involves the installation of additional transformers at various substations to 

continuously meet the load growth of the customers being served. This includes the 

installation of the 4th transformer unit for Muntinlupa substation in Metro Manila. For 
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Bayombong and Daraga substations, new transformer units will now be installed instead 

of re-deployment only of the replaced units from other substations. 

This package includes one additional transformer in South Luzon at Daraga 

Substation. The connected loads in this substation are forecasted to increase their 

demand as the nearby province, Camarines Sur, became the third most visited tourist 

destination in the country as of the first quarter of 2010 based on the Department of 

Tourismõs quarterly report. This can be seen from Albay Electric Cooperativeõs 4.92%, 

Sorsogon I Electric Cooperativeõs 2.95% and Sorsogon II Electric Cooperativeõs 3.59% 

forecast growth rates for 2010-2015. 

The remaining transformers are to be placed in the different substations in 

North Luzon. In Limay Substation, the connected big loads, Bataan Refining Corporation 

and Bataan Economic Zone, are expected to grow at an annual average of 3%. In 

Labrador Substation, on the other hand, the connected cooperatives have relatively 

higher AACGR: 4.17% for Dagupan Electric Corporation, 3.44% for Pangasinan I Electric 

Cooperative and 2.29% for Central Pangasinan Electric Cooperative. 

In Tuguegarao Substation, one of its connected loads, CAGELCO II, has high 

forecast with 9.45% AACGR because of the entry of the new airport at Lal-lo, Cagayan 

which will complement the Port Irene Seaport, an emerging international transhipment 

hub and tourism destination in northeastern part of Luzon. Other connected load is 

CAGELCO I with 3.07% growth rate. Santiago Substation, meanwhile, has a modest 2% 

growth rate for its loads: Isabela Electric Cooperatives I and II, and Quirino Electric 

Cooperative. The Nueva Viscaya Electric Cooperative connected in Bayombong 

substation, on the other hand, has roughly 3% AACGR. 

Due to the proposed development of a new substation (Sta. Barbara) in 

Pangasinan, the transformer component for San Manuel will be 100 MVA only while the 

transformer for Labrador will be deferred. 
 

Table 5.2.1.5 Luzon Substation Expansion IV  

SUBSTATION  COMPONENT  
Muntinlupa 1-300 MVA, 230/115 kV 

San Manuel 1-100 MVA, 230/69 kV 

Bayombong  1-50 MVA, 230/69 kV 

Limay  1-50 MVA, 230/69 kV 

Tuguegarao 1-100 MVA, 230/69 kV 

Santiago 2-100 MVA, 230/69 kV 

Labrador (deferred due to the 

development of Sta. Barbara SS) 
1-100 MVA, 230/69 kV 

Daraga  1-100 MVA, 230/69 kV 

 

5.2.1.6 New Antipolo 230 kV Substation  
 

 

 

 

 

 

 

 

 

 

 

 

 

This involves the new 230 kV substation that will bus-in along the existing San Jose-

Taytay 230 kV line (a 4-795 MCM ST-DC corridor). 
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As load increases in Metro Manila and with the expansion limitation of Doña 

Imelda and Taytay substations (to serve Meralcoõs Sector 2), developing a new 230 kV 

delivery substation is necessary. By year 2012, Taytay which is at 4-300 MVA capacity 

will be overloaded already during N-1 condition. 

Initially, Antipolo 230 kV substation will be at 2-300 MVA capacity with 

capacitor banks to be installed for voltage support. To draw supply from Antipolo, 

MERALCO will have to put up line connections from their existing 115 kV substations 

near the area such as Masinag, Parang and Marikina. 

Outage of one transformer unit in Taytay substation will necessitate dropping of 

loads within Metro Manila in order to avoid transformer overloading. Also, voltage 

problems will be experienced if the 2-100 MVAR capacitors will not be installed. 

In the Final Determination, the 2-300 MVA transformers and the115 kV 

switchyard were reclassified as sub-transmission assets. 

 
Table 5.2.1.6 New Antipolo 230 kV Sub station  

PROJECT COMPONENT  DESCRIPTION  
Transmission Line  

Bus-in point along San Jose- Taytay 230 kV, ST-DC 4-795 MCM ACSR, 20 km 

Substation  

Antipolo  

 

2-300 MVA 230/115 kV Transformers 

12-230 kV PCB + Accessories 

6-115 kV PCB + Accessories 

2-100 MVAR 230 kV Capacitor 

 

5.2.2 Visayas 
 

5.2.2.1 Bohol Backbone Transmission  

 

 
 

The project involves the installation/construction of a total of 96 kilometers of 138 kV 

overhead transmission line utilizing steel tower structures and the installation of a 100 

MVA power transformer at the new Corella Substation. In addition, the Ubay Substation 

will be upgraded. 

The project is expected to be completed by 2012. The Ubay-Corella 138 kV line 

is necessary to prevent the overloading of Ubay-Trinidad 69 kV line during outage of 

Ubay-Alicia 69 kV transmission line, and vice versa, starting 2011. On the other hand, 

the new substation in Corella will provide a new delivery point in Bohol and prevent the 

overloading of Ubay Substation starting 2011.  
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Table 5.2 .2.1 Bohol  Backbone Transmission  

PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Ubay ð Corella 138 kV ST-DC1, 1-795 MCM, 95 km 

69 kV Tie-line (Tagbilaran-Catigbian Line) 69 kV SP/CP-DC, 1-336.4 MCM, 0.5 km 

Substation  

Ubay 2-138 kV PCB + Accessories 

Corella 

1-100  MVA 138/69/13.8 kV Transformer 

1-138 kV PCB + Accessories 

3-69 kV PCB + Accessories 

  

5.2.2.2 Negros V Transmission Line  
 

 

 

This project is intended to accommodate the increasing power demand in the 

northeastern part of Negros island by building a 69 kV transmission loop from Cadiz to 

Amlan and to ensure the security of power supply to eastern Negros. But due to the 

pending resolution of ROW problems encountered in the implementation of this 

project- high cost of ROW Acquisition which is more than triple of the initial estimate, 

the project has been deferred since 2009. 

  
Table 5.2.2.2  Negros V Transmission Line  

PROJECT COMPONENT  DESCRIPTION  

Substation   

San Carlos-Guihulngan 69 kV ST-SC, 1-336.4 MCM, 52 km 

 

 5.2.2.3 Negros -Panay Interconnection U prating (Phase 1)  
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Phase 1 of this project or the network upgrading in Panay side is recommended to help 

improve the voltage profile in Panay and in Negros Occidental. Even with the additional 

generation in Panay, the high impedance of the single-circuit Dingle-Barotac Viejo 138 

kV line will limit the voltage regulation particularly in Negros. It should be noted that 

Panay and Negros have been prone to voltage variations.  

As indicated in the 2009 TDP, Phase I aims to accommodate load growth and 

address the low voltage problem and improve the system reliability and operational 

flexibility of the Panay Grid. 

The entire Negros-Panay Interconnection Project was approved but optimized 

down to only 25% by the ERC in the Second Regulatory Period. NGCP has already bid 

out Phase 1 on 5 April 2010 and subsequently awarded the project to the qualified 

contractor on 25 May 2010.  
 

Table 5.2.2.3 Negros -Panay Interconnection Uprating (Phase 1)  
PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Barotac Viejo CTS-Dingle S/S 138 kV, 1-795 MCM ACSR, ST-DC1,35 km 

Substation  

Dingle S/S Expansion 2 x 138 kV PCB + accessories 

Barotac Viejo Substation (New) 

1 x 50 MVA, 138/69-13.8 kV Transformer 

4 x 138 kV PCB + accessories 

3 x 69 kV PCB + accessories 

 

 

5.2.2.4 Southern Panay Backbone Transmission  

 

 
 

The project is part of the Panay Power Transmission Backbone which involves the 

installation/construction of a total of 97 kilometers of 138 kV and 69 kV overhead 

transmission line utilizing steel tower structures. The new transmission backbone will 

accommodate load growth and address the low voltage problem in southern Panay. In 

particular, the new facilities will avert the overloading of the Sta. Barbara-Sibalom 69 kV 

transmission line and the Sta. Barbara Substation.   
 

Table 5. 2.2.4 Southern Panay Backbone  Transmission  
PROJECT COMPONENT  DESCRIPTION  

Transmission Line  

Sta. Barbara- San Jose 138 kV ST-DC1, 1-795 MCM, 95 km 

San Jose Substation to Cut-in to San Jose 

-Sibalom 69 kV Line 
69 kV ST-DC, 1-336.4 MCM, 2.0 km 

Substation  

San Jose Substation (New) 

 

1-50  MVA 138/69/13.8 kV Transformers 

2-138 kV PCB + Accessories 

3-69 kV PCB + Accessories 

Sta. Barbara (Expansion) 2-138 kV PCB + Accessories 
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5.2.2.5 Visayas Substation Expansion  I 
 

The demand in the Visayas Grid is expected to grow at an Annual Average 

Compounded Growth Rate (AACGR) of 4.44% from 2010-2019 based on the NGCPõs 

latest high demand projection. Three substations were identified to become overloaded 

under normal condition namely Ormoc (Leyte), Calung-calung (Cebu) and Kabankalan 

(Negros) substations. The project components are shown in Table 5.2.2.5 below. 

 The Ormoc Substation is serving a combined load of about 21 MW of three 

electric cooperatives: Biliran, Don Orestes Romualdez and Leyte III, These cooperatives 

have AACGR for 2010-2015 of 2.76, 3.53 and 11.87%, respectively. The industrial 

customers connected to Ormoc which will benefit from the expansion include SC 

Global Coco Products, Specialty Pulp Manufacturing and Visayan Oil Mills. 

 The Calung-calung Substation, on the other hand, serves the power 

requirements of Balamban Enerzone Corporation (about 19 MW), which is expected to 

increase the highest by 14.12% up to 2015. 

 In Negros, overloading will be caused by the 2.95% growth rate in Negros 

Occidental Electric Cooperative which is directly connected to Kabankalan Substation. 

 The additional substation capacities are expected to be in place by 2012 to 

accommodate the projected load growth.   

 
 

Table 5.2.2.5 Visayas Substation Expansion 1  

SUBSTA TION  COMPONENT  

Ormoc (Leyte) 1-100 MVA, 138/69kV 

Calung-calung (Cebu) 1-50 MVA, 138/69kV 

Kabankalan (Negros) 1-50 MVA, 138/69kV 

 

 

5.2.3 Mindanao  
 

5.2.3.1 Aurora -Polanco 138 kV Transmission Line  

 

 

 

 

 

 

 

 

 

 
 

 

The Aurora-Polanco 138 kV line and the new Polanco Substation are intended to serve 

the growing power demand of Dipolog City and neighbouring load centers. These new 

facilities will ensure a continuous and reliable power supply in the area. At present, the 

City of Dipolog including its neighbouring cities and towns, draw their power 

requirements from Aurora Substation through a very long 69 kV single circuit woodpole 

transmission line with a capacity of 47 MW. 
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  Table 5. 2.3.1 Aurora -Polanco 138 kV Transmission Line  
PROJECT 

COMPONENT  
DESCRIPTI ON  

Transmission Line  

Aurora-Polanco 138 kV ST-DC, 1-795 MCM, 79 km 

Polanco-Polanco (LES) 69 kV SP/CP-DC 1-336.4 MCM, 11 km 

Cut-in 69 kV Line 69 kV SC-SP/CP 1-336.4 MCM, 4 km 

Substation  

Polanco(New) 

1-75  MVA 138/69/13.8 kV Transformer 

5-138 kV PCB + Accessories 

4-69 kV PCB + Accessories 

Aurora (Expansion) 3-138 kV PCB + Accessories 

Polanco LES 3-69 kV Air Break Switch 

 

5.2.3.2 Balo-i-Villanueva 230 kV Transmission Line  

 

 
 

The project will provide additional transmission corridor to the installed 953 MW Agus 

Hydro Complex (including the entry of Agus 3 HEP in 2011 based on DOE generation 

line-up). At present, Agus 2-Kibawe and Balo-i-Tagoloan 138 kV lines serve as Agus 

Complexõs link to the grid. Over time, the N-1 being provided by these lines to the 

Agus Complex has been lost due to the increase in demand, i.e., load flow to each of the 

line. As a result,  the bombing of the Agus 2-Kibawe line in the past resulted in huge 

power swing to the other corridor, the Balo-i-Tagoloan, leading to cascaded tripping of 

substations and then to system collapse. This project will also serve as an initial step in 

developing a higher capacity transmission highway from north to south of the grid to 

meet the increasing demand in Davao area.  Due to constraints in acquiring right-of-

ways and to serve the long-term requirements of the grid, 230 kV level is deemed 

necessary for higher transmission capacity.  However, this 230 kV-designed transmission 

line will be energized initially at 138 kV.  

 
Table 5.2 .3.2  Balo-i-Vi llanueva 230 kV T ransmission Line  

PROJECT COMPONENT  DESCRIPTION  
Transmission Line  

Balo-i-Villanueva 230 kV ST-DC, 2-795 MCM, 120 km 

Substation  

Villanueva(New) 16-138 kV PCB + Accessories 

Balo-i 5-138 kV PCB + Accessories 

 

5.2.3.3 Mindanao Substation  Expansion-2005 
 

The project involves the installation of additional transformers at the substations 

identified in Table 5.2.3.3 in order to meet load growth. In recent years, load growth in 
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