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1.0

INTRODUCTION

The overall framework of the 2010 Transmission Development Plan (TDP), Volume 11
is the expenditure program of the Operations and Maintenance (O&M) Group for the
period 2010-2019. The expenditure program is in line with the goals and objective of
the O&M Group to achieve the corporate vision of NGCP to be one of the best electric
utility in Southeast Asia. Contingent with these goals and objective is the
implementation of programs and activities aimed in reducing power outages and make
the power transmission grid more reliable.

The TDP Volume Il is one of the three (3) volumes that comprises the 2010 TDP.
Volume | covers major network upgrades and expansions while Volume Il covers
mainly the capital expenditure program of System Operations and Metering Services.
Volume 11 is primarily focused on capital expenditures (CAPEX) for the operation and
maintenance of power transmission grid covering the three (3) main islands namely:
Luzon, Visayas and Mindanao. It consists essentially of rehabilitation, replacement and
maintenance of transmission lines, substation equipment and related facilities as well as
the provisions of an appropriate level of spares that are readily available for immediate
use. Such expenditures are envisioned to provide the level of reliability and power
quality set forth in the Philippine Grid Code and Republic Act 9136 otherwise known as
Electric Power Industry Reform Act (EPIRA).

Moreover in compliance with Energy Regulatory Commission (ERC) Resolution No.
18, Residual Sub-Transmission Assets (RSTAs) which could not be disposed by the end
of 2010 shall be included in the Regulated Asset Base and should be reclassified as
transmission/network assets. As such, there is an urgent necessity to rehabilitate the
lines to make them more reliable.

Section 9(c) of EPIRA mandates that the National Transmission Corporation (TransCo)
or its successor company, in this case the National Grid Corporation of the Philippines
the concessionaire which was granted the franchise to operate and maintain the grid,
shall ensure and maintain the reliability, adequacy, security, stability and integrity of the
nationwide transmission system. Section 9 also requires that the TDP shall be
submitted to Department of Energy (DOE) for integration with the Power Development
Plan and the Philippine Energy Plan.

The capital expenditures outlined in this volume form part of the major expenditures
included in NGCP’s application to the Energy Regulatory Commission (ERC) for the
Third Regulatory Period (2011-2015). However, not all expenditures listed in this
volume are included in the application. The reason for the non-inclusion of some of the
expenditures is due mainly to the urgent additional expenditures needed to cope up with
the facility improvement requirements which were not included during the filing to
ERC of its application for the Third Regulatory Reset.



The preparation of TDP Volume Il follows mainly the maintenance policies and
standards of NGCP as well as the applicable standards in the industry. The
expenditures generally cover the following:

10.

11.

Replacement of ageing, obsolete, unreliable and defective transmission line
materials and the high voltage equipment and secondary devices of substations;
Rehabilitation and/or repair of transmission lines;

Provisions for spares and spare parts;

Rehabilitation and/or repair of facilities needed in operating and maintaining the
grid;

Acquisition of test equipment, tools and machineries to be used during operation,
maintenance and testing of substation high voltage equipment and secondary
devices;

Acquisition of tools, equipment and machineries to be used during maintenance,
rehabilitation and repair of transmission lines;

Rehabilitation, repair and construction of facilities and replacement of defective
high voltage equipment and secondary devices of newly turned over facilities of
National Power Corporation (NPC) to NGCP;

Rehabilitation of recently reclassified sub-transmission assets by ERC into
transmission assets which are mostly in precarious state considering that few
maintenance works were undertaken on sub-transmission assets that are due for
divestment;

Acquisition and re-fleeting of vehicles and heavy equipment to be used during
maintenance and repair of transmission lines and substations;

Replacement and disposal of equipment contaminated with polychlorinated
biphenyl (PCB); and

Acquisition of other apparatus, devices and appurtenances necessary for the
efficient and reliable operation of the grid.

The TDP Volume Il consists of two (2) parts. Part | covers the main report while Part 11
is the annex which contains the list of proposed CAPEX for 2010 to 2019 for the four
(4) different regions.

Part I consists of nine (9) chapters.

Chapter 1 provides a macro view of VVolume 11 of the Transmission Development Plan.

Chapter 2 contains the description of the transmission system in circuit kilometers, the

capacities of substations in MVVAs and the reactive/capacitive compensation
in MVARs presently installed in North Luzon, South Luzon, Visayas and
Mindanao Regions.



2.0

Chapter 3 Shows the transmission line profile of the four (4) NGCP regions. It
provides information on the existing transmission lines and substations of
each region and the major customers it serves. The geographical maps
showing the set-up and route of the power system are also included in this
chapter.

Chapter 4 explains the criteria and factors that were considered in preparing the CAPEX
program.

Chapter 5 discusses the desirable level of spares that shall be maintained at all times to
replace any component of the system that may fail during the course of
operation.

Chapter 6 illustrates the relationship between the level of expenditures and the level of
performance of the system.

Chapter 7 justifies the necessity of implementing the CAPEX program to sustain and/or
improve the reliability of the system,

Chapter 8 provides a detailed information on the CAPEX program of each region.
Chapter 9 summarizes in tables and graphs the CAPEX Program of the O&M Group.

Chapter 10 provides the list of proposed CAPEX for 2010 to 2019

EXISTING TRANSMISSION SYSTEM
2.1 NORTH LUZON REGION

The North Luzon Operations and Maintenance (NLOM) is responsible for
transmitting the electric power generation from different power generating plants
in North Luzon Region to the load center and customer. The transmission and sub-
transmission assets cover a total length of 5,570.02 circuit kilometers (ckt-km) and
10,182.50 MVAs substation capacities. To maintain node voltages within the level
prescribed by the Grid Code, a total of 1,030 MVARs capacitors and reactors are
installed strategically in the North Luzon grid particularly in Kadampat, San Jose
and Mexico substations.

The table on the next page summarizes the transmission facilities of the North
Luzon Region as of December 31, 20009.



Table 2.1 SUMMARY OF EXISTING TRANSMISSION FACILITIES

Transmission Sub- i Reactive/
Voltage - Transmission Substation Capacitive
Lines Lines Capacity .
Level Compensation
(ckt-km) (MVA)
(ckt-km) (MVAR)

500-kV 522.68 - 4,800 180
230-kV 2,990.86 - 5,011 625
115-kV 164.03 459 215 -
69-kV & 147.55 1,740.31 156.5 225

below

Total 3,825.12 1,744.9 10,182.5 1,030

2.2 SOUTH LUZON REGION

The South Luzon Operations and Maintenance (SLOM) is responsible for
transmitting the electric power generation of the different power generating plants
in South Luzon Region. The transmission and sub-transmission assets of South
Luzon O&M cover a total length of 3,997.72 circuit kilometers (ckt-km), and
8,269.5 MVAs substation capacities. To maintain node voltages within the level
prescribed by the Grid Code, a total of 298 MVARs capacitors and reactors were
installed strategically in the South Luzon Grid. SLOM also operates and maintains
the Leyte-Luzon HVDC interconnection which links the Luzon and Visayas grids
through the 21 kilometers submarine cable link at the tip of Sorsogon Province of
Luzon and the Samar island of the Visayas.

Table 2.2 summarizes the transmission facilities of SLOM as of December 31,

2009.
Table 2.2 SLOM SUMMARY OF EXISTING TRANSMISSION
FACILITIES
Transmission Sub- Submarine | gypstati Reactive/
issi ubstation
Vli)flet/?a%e Lines Trarlisirﬁézsmn Cable Capacity | Capacitive
! ! MVA Compensation
(ckt-km) (ckt-km) (ckt-km) ( ) (MVAR)
500-kV 433.34 - 3,600.00 90.00
350k 386.99 - 21 516.00 240 mH
DC
230-kV 2,229.75 - 3,740.00 148
115-kV - 20 300.00 -




69-kv 30.95 896.69 113.50 60
& below
Total 3,081.03 916.69 21 8,269.5 298

2.3 VISAYAS REGION

The Visayas Operations and Maintenance (VOM) is responsible for transmitting
the electric power generation of the different power generating plants in Visayas
Region. The overhead transmission and sub-transmission infrastructure cover a
total of 4,600.41 circuit kilometers (ckt-km) length of lines and 3,161 MVAs
substation capacities spread across the region. The transmission infrastructure
includes the submarine cables interconnecting the main islands of the region,
namely Leyte, Cebu, Bohol, Negros and Panay including the DC submarine cable
of the Leyte-Naga HVDC interconnection.

To maintain the node voltages within the level prescribed by the Grid Code at any
given time, a total of 195 MVARs capacitive compensations connected at 69-kV
system are strategically situated throughout the grid to maintain the voltage level
within tolerable limits. Likewise, there are reactive compensations with a total
aggregate rating of 420 MVAR connected to the 230-kV system and 220 MVAR
connected to 138-kV system as components of the island to island submarine cable
interconnection intended for voltage correction. The table below summarizes the
transmission facilities of the Visayas Region as of December 31, 2009.

Table 2.3 SUMMARY OF EXISTING TRANSMISSION FACILITIES

Transmission Sub- Substati Reactive/
o ubstation
Voltage Lines Trarllgm|55|on Submarine | capacity Capacitive
Level INes Cable Compensation
(ckt-km) (MVA)

(ckt-km) (ckt-km) (MVAR)
300KV 518 . ] 516 240mH
230-kV 343.84 - 64 830 420
138-kv | 1,525.12 11.88 12 1760 220
69-kV

& 1,088.53 1,113.04 55 195
Below
Total 3,475.49 1,124.92 136 3,161 -




2.4 MINDANAO REGION

The Mindanao Operations and Maintenance (MOM) is responsible for transmitting
the electric power generation of the different power generating plants in Mindanao
Region., The transmission and sub-transmission assets cover a total length of
5,256.52 circuit kilometers (ckt-km) and 2,260 MVAs substation capacities. To
maintain node voltages within the level prescribed by the grid code, a total of 263
MVARs capacitive compensation are installed strategically in the Mindanao grid.
Table 2.4 summarizes the transmission facilities as of December 31, 20009.

Table 2.4 SUMMARY OF EXISTING TRANSMISSION FACILITIES

Transmission Sub- Substation Capacitive

Voltage Lines Transmission : .

Level Lines (ckt- Capacity Compensation

(ckt-km) km) (MVA) (MVAR)

138-kV 3,033.86 39.24 2,240 0
69-kV & 24.1 2,159.32 20 263
Below

Total 3,057.96 2,198.56 2,260 263

3.0 TRANSMISSION SYSTEM PROFILE
3.1 NORTH LUZON REGION

The transmission system under North Luzon Region area of responsibility stretches
from Cagayan province to Rizal province and northern portion of Metro Manila. It
covers a total of 22 provinces including major cities and urban centers.

The backbone of the system is a network of 500-kV Extra High Voltage (EHV)
transmission lines that run through the provinces of Pangasinan, Nueva Ecija and
Bulacan and a network of 230-kV lines that covers majority of the entire area of
North Luzon except areas up to Ilocos Norte which are served by 115-kV radial
lines. Power generated by the Hydroelectric Power Plants in  Ambuklao, Binga,
Bakun, Magat, San Roque, Casecnan, Pantabangan and Angat and by the Coal
Fired Power Plants in Masinloc and Sual are transmitted to the load centers in
North and Central Luzon and Metro Manila through these network of 500-kV and
230-kV transmission lines.



The San Jose and Araneta substations serve as the power interchange between
North Luzon and South Luzon and together with Dolores Substation, serve as the
gateway of power generated in North Luzon to Metro Manila.

The North Luzon Region has a total of 29 major substations, 11 load-end
substations and 6 power plant switchyards. There are a total of 107 load customers
comprising of 41 Electric Cooperatives and Distribution Utilities which include
MERALCO; 18 Government Agencies which include 4 Economic Zones; 10 NIA
Pumping Stations; 48 Non-Utilities consisting of 13 Cement Plants, 2 Steel
Factories, 5 Mining Companies and various industrial plants. These customers are
being served at various voltage levels of 230-kV, 115-kV, 69-kV, 34.5-kV and 23-
KV.

The geographical map for North Luzon Grid as shown on the next page, illustrates
the set-up of power systems in the North Luzon Region that include power plants,
transmission system, sub-transmission networks and load-end substations.
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3.2 SOUTH LUZON REGION

The transmission system under the South Luzon Region area of responsibility is
rated at 500-kV and 230-kV. The 230-kV transmission system stretches from the
province of Sorsogon in the South down to Laguna and Cavite provinces and
portion of Metro Manila in the North, covering a total of eight (8) provinces.

The 500-kV EHV transmission system stretches from Naga Substation in Bicol
down to Tayabas Substation in Southern Tagalog Area. Physically, the Naga-
Tayabas EHV transmission lines were designed or rated at 500-kV but energized at
230-kV system. Interconnecting Tayabas and Dasmarinas Substations are two (2),
bundle-of-four, 500-kV transmission lines, with Ilijan Power Plant cut-in along one
of the lines. Also from Tayabas Substation are similar EHV transmission lines
linking San Jose 500-kV Substation of NLOM.

The 230-kV transmission system covers a total of 2,234 ckt-km composing a total
of 1,315 structures (steel towers and steel poles). It traverses different types of
terrain that is about 60 % plain (open/rice field), 40 % rugged (mountainous areas).

The SLOM and VOM interconnection is through the high voltage DC transmission
lines and submarine cables linking Naga Converter Station and Ormoc Converter
Station rated at 350-kV DC. The total length of the HV DC line is 489 km, of
which 207 km is under the area responsibility of SLOM.

SLOM has a total of 57 power customers, broken down as follows: 36 directly
connected industries; 14 electric cooperatives and 7 government utilities / agencies.
Almost all power customers under SLOM are being served at 69-kV level, except
for Meralco, which is served at 230-kV and 115-kV levels. Furthermore, the
Export Processing Zones and directly connected government customers are being
served at 34.5-kV and 13.8-kV levels, respectively.

The South Luzon’s power contribution to the load center, through its transmission
backbone, accounts for about 60 to 70% of the total power generation in Luzon.

The geographical map for South Luzon Grid as shown on the next page, illustrates
the set-up of power systems in the South Luzon Region that include power plants,
transmission system, sub-transmission networks and load-end substations.






