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1.1 NGCP as a Regulated Entity

With the enactment of the Philippines Electric Power
Industry Reform Act of 2001 (EPIRA) into law in June
2001, the Philippine Electricity Industry was subdivided
into four sectors: generation, transmission, distribution,
and supply. The transmission and distribution sectors are
regulated. Generation and supply or the aggregators for
the sale of electricity, on the other hand, operate under a
competitive environment.

As the Transmission Network Provider (TNP), NGCP is
regulated by the Energy Regulatory Commission
(ERC) under the Performance-Based Regulation (PBR).
The PBR methodology is outlined in the Rules for Setting
Transmission Wheeling Rates or RTWR that strengthens
financial incentives to provide efficient service.

NGCP is persistently committed to the following
international standards to advance the Vision and Mission

1.2. Transmission Grid Performance

The RTWR provides for the establishment of a
Performance Incentive Scheme (PIS) with rewards and
penalties applied to the extent that the actual level of
performance by the Regulated Entity exceeds or falls
short of performance measures that have been
established and approved, for implementation, by the
Regulator within a certain regulatory period.

In accordance with the regulatory reset process for the
Fourth Regulatory Period (4" RP) under Article VII of the
RTWR, a new PIS was develop specifying the service
quality measures/indices as well as the target level of
performance applied to the transmission grid. However,
the 4" RP reset process has been delayed.

of the corporation and currently on the process of re-
certification for the following:

1 Risk Management 1 International Organization for
Standardization (ISO) 31000:2018

1 Quality Management System (QMS) i 1SO
9001:2015

1 Environmental Management System (EMS) 1 1SO
14001:2015

1 Occupational Health and Safety Management
System (OHSMS) i ISO 45001:2018

1 Business Continuity Management System (BCMS) i
ISO 22301:2019

1 Information Security and Management System
(ISMS) i 1SO 27001:2013

Notwithstanding the delay in the reset process, NGCP
continuously monitors the performance of the
transmission grid using the 3 RP ERC-approved indices.

A System Interruption Severity Index (SISI)

A System Availability (SA)

A Voltage Limit Compliance (VLC)

A Frequency of Tripping (FOT)

A Congestion Availability Indicator (ConA)

A Ancillary Services Availability Indicator (ASAI)

The 2022 performance of the transmission grid covering
the period 01 October 2021 i 30 September 2022 is
shown in Table 1.1.

Tablel.l: 202 Performance of Transmission Grid

Performance T':ir:;i::nzzl?r:t System
. : S o @
Indicator per 100ckem Availability, %
Luzon 6.9938 08025 991341
Visayas 22.266 08310 98.6869
Mindanao 9.2328 05918 997712

NGCP continues to improve the overall performance of
transmission system since

the taking over the

Congestion Ancillary Service

Availability Availability

Indicator, % Indicator, %
1000000 999989 990832 283904
999930 999930 20.3253
99987 999943 57.7112

transmission business from the government and
commencing commercial operations in 2009. While there
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are decreases in performance indices year-on-year,
NGCP has continuously performed over and above the
targets based on the 3@ RP-approved limits. This is a

Reliability Indicators

As a regulated entity, NGCP provides Transmission
Services to all users of the grid and is bound by the
Transmission Reliability Standards under Chapter 3 of the
Philippine Grid Code (PGC). Correspondingly, power

result of NGCP6s relentl es
upgrade, expand, and improve transmission facilities.

T Jo1deysy

interruptions caused or initiated by transmission lines and
equipment that resulted in the loss of service to grid users
were included in the evaluation.
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Power Quality

Quality of service is measured with reference to system
voltage and frequency. The system is normally managed
such that frequency is maintained within the allowable
operational limits of 59.7 and 60.3 Hz. On the other hand,

Frequency of Tripping (FOT),
count per 106ktkm
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system voltages are monitored individually at connection
points with the customers to ensure that voltages are
within the allowable operational limits of +/- 5% of the
nominal value is not exceeded.




100

99.75

99.5

99.25

99

98.75

98.5

98.25

98

=@—Luzon ——Visayas =@=Mindanao

Frequency Limit Compliance, %

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

100
90
80
70
60
50
40
30
20
10

0 @

Voltage Limit Compliance (VLC), %
102
100
98
96
94
92
90
88

86
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

*—o

2011 2012 2013 2014 2015

2016

2017 2018 2019 2020 2021 2022

Figurel.1: 2022 PerformanceTofinsmissioBrid

13l ntroduction to NGCP®s
The countryds transmission
kV, +/- 350 kV HVDC, 230 kV, 138 kV, 115 kV, and 69 kV
facilities. As the sole TNP, NGCP plays a vital role in a
safe and reliable transmission of electricity in response to
system requirements and market demands. It continues
to improve the reliability, adequacy, security, and stability
of the grid in the three major regions of the Philippines:
Luzon, the Visayas, and Mindanao.

As the System Operator of the Philippine power grid,
NGCP balances the supply and demand of electricity to
efficiently serve all its customers i power generators,
private distribution utilities (DU), electric cooperatives,
government-owned utilities, economic zones, and
responsible for

directly-connected customers. It is

Tr ans mi
dispagchirg mtbe power plaotsn ara s teamsmitiiig thed O

ssion System Networ Kk
generated power to various DU which, in turn, deliver the
electricity at a lower voltage to households and other end-
users. NGCP also operates and maintains metering
facilities and provides technical services, particularly
system studies, and operation and maintenance of
customer facilities. NGCP also determines the levels of
Ancillary Services (AS) required for each grid based on
the results of assessment and simulation studies. These
reserve levels which are variable according to network
dynamics are meant to meet PGC-prescribed grid
reliability and security requirements. Appendix 1 shows
the NGCP Ancillary Service Agreement Procurement
Plan (ASAPP).
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1.4 TRANSMISYON2040

NGCP is committed to build a strong and reliable power
transmission network through various programs and
projects that prioritize network development. Shown in
Figure 1.2 is the medium (2020-2022) and long-term

TRANSMISSION AND
SYSTEM OPERATION

= Improve the Transmission
Development Plan

= Monitor the timely completion @ 2040
of transmission projects

Develop supplementary policies OB]EC"VE

for AS

Ensure Security,

Resiliency,

« Implement improvements in the Affordability,

reliability and resiliency of the main and

grid Sustainability

» Interconnect the Luzon, Visayas, and

Mindanao grids .
* Interconnect off-grid islands to the

main grid

I n support to the PEPG6s
formul at ed t he
Transmission Resiliency and Augmentation for

Nationwide Smart Grid Management through Inter-
connected Systems, Organization and Networks 2040. It
highl i ghts NGCP&6s goal for

the steps that will be taken to achieve each goal: enabling
capacity-sharing through grid interconnection;

transitioning to the smart grid one substation at a time;

(2023-2040) Power Sector Roadmap involving the
Transmission Sector based on the Philippine Energy Plan
(PEP) 2020-2040 of the Department of Energy (DOE)
issued in October 2021.

Figurel.2: Power Sector Roadmap (Transmissior

pa~{ -B/ 403/ J A%,

P o weampleti@neot drid Ioopimyocantignratipn, and\n@@dBtory
A TRANSMI Srédomdancy; grid fegilience through asset,refresh; and full

harmonization of Renewable Energy (RE) resources and
alignment realization to AmBisyon Natin 2040. A more
detailed Asset Administration complements the specific

egod forneaciRa thel ducceeding your Regulatooy Periads d

towards the end of the planning period in 2040.
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reactors have been installed in appropriate locations in
different parts of the grid to ensure that voltages across
the network are within the levels prescribed in the PGC.

¢ Jadeyd

2.1 Grid Profile
A total of 48,801 MVA substation capacity and 21,027.00
circuit-km are accounted for in the transmission assets

being managed by NGCP, as shown in Figure 2.1. In
addition, a total of 5,787 MVAR from Capacitor and shunt

8% 104% | 211%
INCREASE INCREASE 3 x.\; INCREASE
Transmission Line Length Substation Capacity Capacitors & Reactors
circuit-km MVA MVAR
25000 60,000 7,000
21,027 5,787
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Figure2.1:Summary of Existing Facilities as of December 2022
Note*Net Asset Growth considered decommissionieglaceéments.

MW for Wind. The Luzon, the Visayas, and Mindanao

2.2 Dependable Capacity Mix
D O&idss have 116,320 MW, 38401 MM, iand g3938 diwWe r

The dependable capacity indicated in the following
on is based on the
dependable capacities, respectively.

secti
Plants (Grid-connected) as of 31 December 2022.

Figure 2.2 shows the total Philippine dependable capacity
mix while in Figure 2.3 shows the historical Dependable
Capacity Mix versus the Generation Mix respectively

based on DOE data.

The Philippines has a total dependable capacity of 23,598
MW excluding off-grid generators. Coal-fired power plants
(CFPP) recorded the largest share with 11,504 MW, while
Natural gas and Oil-based accounted for 2,081 MW and
2,860 MW, respectively. On the other hand, RE-based
plants recorded 1,763 MW for Geothermal, 3,444 MW for
Hydro, 382 MW for Biomass, 1,150 MW for Solar, and 412
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2.3 Luzon Transmission Network
The bulk generation sources in the Luzon Grid are in the
northern and southern parts of Luzon Island while the load
center is in the Metro Manila area. About 50% of the total
demand in Luzon is drawn in Metro Manila. Because of
this system configuration, NGCP & s

transmi

backbone must have the capability to transfer bulk power
from both the northern and southern parts of Luzon to the
Metro Manila area.

ssion

© ostabacts.

Northern Transmission Corridor

The transmission corridor consists of several flow paths
for transferring power from the generation sources located
in northern Luzon to Metro Manila. The 500 kV Double
Circuit (DC) Boloi Nagsaagi San Jose is rated at 2,850
MVA per circuit and is capable of transferring more than
2,200 MW generation from Masinloc and Sual Coal-Fired
Power Plant (CFPP) to Metro Manila. Composed of six
districts in northern Luzon while the southern part has
three districts:

The Bolo and Nagsaag 500 kV Substations (SS) are the
receiving ends of generation from the north. The power is
then delivered to Metro Manila mainly via Mexico and San

Jose SS. Other underlying paths are the 230 kV
Transmission Line (TL):
9 Labradori Botolani Olongapo 230 kV Single-Circuit
(SC) Line
1 Olongapoi Hermosa and Olongapoi Subici Hermosa
230 kV Lines

1 San Manueli Concepcioni Mexico DC line
1 San Manueli Pantabangani Cabanatuani Mexico SC
line

The San Manueli Concepcioni Mexico 230 kV Line is an
alternate corridor, which also caters the generation
capacity of the Hydro Electric Power Plant (HEPP)
delivering power to San Manuel 230 kV SS.

Z la1deyd



District 2 '. -
Mountain Province S
Area Bt

District 3 G
North Central Plain - 2N Wi
Area = \\
=
Masinioc pild
unuus
ooy,
District 5 . ZANBALES paw
Western Central Plain < .
Area ‘~.

BATAA \‘\ e g. -
- @r@ S M* N

District 4
Cagayan Valley
Area

Katinga (1 N

Y District 6

s === South Central Plain

Area

Polilio Is.

Figure 2: NorthLuzon Transmission Corridor

Metro Manila

As the center of commerce and trade, a further increase
in demand within Metro Manila is expected, thus requiring
the expansion of existing Substations and the building of
new ones. The National Capital Region (NCR) accounts
for more than half of the total load in Luzon but only relies
on the import of power coming from the north and south
Luzon.

One unique geographical feature of Metro Manila is its
narrow land area between Manila Bay and Laguna Lake,
which is only about 10 km wide. Thus, it will be
challenging to secure the right of way to implement
additional transmission lines.

The development of Antipolo, Navotas, and Pasay 230 kV
SS Projects will cater to the demand increase in Metro
Manila. Presently, there are three main load sectors within
Metro Manila:

9 Sector 1 is served through Quezon, Paco, Marilao
(Duhat), and San Jose SS. Both Paco and Marilao
(Duhat) SS are MERALCO-owned

9 Sector 2 is served through Taytay and Dofia Imelda
230 kV SS

9 Sector 3 is served through Muntinlupa and Las Pifias
230 kV SS

The major supply lines for both Quezon and Taytay are
the DC 230 kV line from San Jose as these Substations
rely heavily on the supply from San Jose 500 kV SS.

In the southern part of Metro Manila, the power
requirements are being drawn from Dasmarifias 500 kV
SS and power plants directly connected to the 230 kV
system. Las Pifias is connected through a DC 230 kV
radial line from Dasmarifias, while Muntinlupa has a four-
circuit supply line from Bifian.

Page | 10




Southern Transmission Corridor

The southern portion of the 500 kV transmission
backbone stretches from Naga SS in Bicol Region to
Tayabas, Quezon. Tayabas is also connected to San

District 1
South Western Tagalog
Area
District 2 % ]
a4 O)Global Power
South EaZt:!r: Tagalog ogepental - _.%

Y
K3

Tulingon Is.

Romblon Is.

Jose thereby completing the link between the north and
south 500 kV transmission corridors.

CATANDUANES

\ (/. /
\ Burias Is._/ K4
i / §4 SORSOGO-E
: / / ke S
\ : &
i 7' b el projc
/ K4 o Ticao lIs.
\ / o -
: !y o Aten
! !/, _ 7 MASBATE i
Vo, '
e
| ly -
B8

2

District 3
Bicol
Area

Figure 2.3South Luzon Transmission Corridor

The 500 kV backbone segment from Pagbilao to Naga SS
is currently energized at 230 kV. The Naga SS is also the
termination point for the High Voltage Direct Current
(HVDC) Interconnection System (commissioned in 1998)
that could allow the exchange of power for up to 440 MW
between Luzon and the Visayas Grids.

The 500 kV backbone in the south facilitates the transfer
of about 3,300 MW from llijan Natural Gas, Pagbilao, and

2.4 Visayas Transmission Network

The Visayas transmission system is divided into five
different sub-grids: Panay, Negros, Cebu, Bohol, and
Leyte-Samar. The sub-grids have existing AC
interconnections with effective transfer capacity as of
March 2023 as follows: Leyte-Cebu (1x200 MW, 1x240
MW), Cebu-Negros (2x90 MW), Negros-Panay (1x180
MW), and Leyte-Bohol (1x90 MW). These submarine
cables provide the capability of sharing excess generation

Quezon Power Philippines Ltd. Company (QPPL) CFPP.
The 230 kV transmission system in Batangas and Laguna
area caters more than 3,100 MW total generation
capacity of Calaca CFPP and other Natural Gas Plants
(San Lorenzo, Sta. Rita, and Avion).

From Tayabas SS, the 500 kV backbone also stretches
to Dasmarifias SS which serves as a drawdown SS for
the loads in the south of Metro Manila.

bet ween islands to

demand.

The transmission backbone of the Visayas Grid extends
from Allen Cable Terminal Station in Samar, all the way
to Nabas SS in Panay. This power delivery system
comprises approximately 5,378 circuit kilometers of
transmission lines.

¢ le1deyd
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Eastern Visayas is composed of Leyte and Samar
Islands. Leyte remains the power supplier to Samar and
Bohol Islands through the Ormoci Babatngon and
Ormoci Maasin 138 kV TL, respectively. Also, Leyte has
a 230 kV interconnection to Cebu enabling the other
islands to source power from cheaper geothermal
resources. Leyte is the site of 667 MW geothermal
resources that comprise about 20% of the total
dependable capacity in the Visayas.

Central Visayas is composed of Cebu and Bohol Islands.
Cebu can be well considered as the major load center of
the Visayas Grid. In 2022, it has a peak load of 1,065 MW
which accounted for 45.6% o f t he
Bohol has the lowest peak load among sub-grids at 97
MW in 2022.

In the Island of Negros, the load center is in Bacolod City
in the northern part, while the bulk of generation,

2.5 Mindanao Transmission Network

A large portion of power being used in the island is a
combination of renewable and conventional power plants
located in Lanao and Misamis Oriental for northern
Mindanao, and in Davao Area for southern Mindanao. To
enable bulk power transfer between northern and
southern Mindanao, the new 230 kV backbone is
implemented. In terms of transmission system
configuration, Mindanao is relatively a robust grid.

However, the security of the island remains a serious
concern, thus NGCP is still facing major challenges in

gri dos

composed mostly of geothermal power plants, is in the
southern part. There are also many generating power
plants in Northern Negros which are composed mostly of
solar and biomass power plants. There is a total of 287.6
MW solar generation capacity in Negros Island which
accounted for 71.2% o f the gridébés t
capacity.

Panay Island has many large coal power plants Panay
Energy Development Corporation (PEDC) 317.4 MW in
the southern part while Palm Concepcion Power
Corporation (PCPC) 135 MW in the southeastern part.
Panay has become less reliant on power imports from
othef t ié‘lénds d Gid" atlﬂed 230 kV Negrosi Panay
Interconnection (initially energized at 138 kV) and, most
of the time, exports power to Negros.

implementing its operations and construction of key
transmission projects. Another vital issue in the
Mindanao grid is the looming low voltage in Zamboanga
City. The long and radial configuration of transmission
lines supplying the area, and the continuous increase in
demand entails low voltage that cannot be resolved by
new transmission facilities alone. In this case, a power
plant must be constructed near Zamboanga City to
balance the reactive power requirement of the system.

Z Jadeyd
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3.1 TDP Process Flow

@)
DOE Inputs 2
DOE6s annual System Pe ak Gebegativa ICapaciyo S
Addition Line-up are the two major inputs in the TDP. In relation to the @
\ transmission network analysis, the system peak demand forecast shall be w
’ broken down and forecasted into individual transformer loads. On the other

) hand, NGCMidmincalennsubstation peak loading forecasts are used
in determining load-end substations (LES) expansion requirements.

Stakeholders Engagement

One of the requirements of EPIRA in the preparation of the TDP is
to conduct consultations with the electric power industry participants.
NGCP regularly conducts Customers Interface Meetings to gather
inputs from the Distribution Development Plans (DDP) of DU,
expansion programs of Generator Companies, and other directly
connected customers. In addition, coordination meetings with other
stakeholders are also conducted.

TRANSMISSION TD P U p d a.te

EVELOPMENT
PLAN 2023-2040

The inputs from the DOE and the electric power industry
participants are used to determine the system requirements
of the grid for the next 18 years. This involves the conduct of
load flow, short-circuit, and transient stability studies using
special software in power system simulation. The
assessments are made with reference to the planning criteria
and limits prescribed in the PGC.

\ ~~k . Y/ N —

Consultation with Stakeholders

This step is part of the consultation process with the
stakeholders as required by the EPIRA.
Stakeholders are given the opportunity to raise
comments and suggestions on the proposed
transmission network developments contained in
the TDP.

Submission to DOE

As provided in the EPIRA and its
Implementing Rules and Regulation (IRR),
the TDP shall be submitted to the DOE for
approval and for integration with the Power
Development Program (PDP) and the PEP.

/‘ Figure 3.1TDP Process Flov —
3
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3.2 Planning Criteria

System Assessment.
Taking off from the model of the existing baseline case of
the transmission network, the system planners refer to the
following:
9 The latest list of generation capacity additions
9 Utilize the updated system peak load forecast and
disaggregate into per substation transformer level

Develop the network model for the year covered planning
horizon by the TDP.

Simulation.

Various generation dispatch scenarios are considered to
provide a deterministic approach while providing
sensitivity in the process as well as in the result in the

simulation. This includes simulation considering single-
outage contingency which can be very beneficial in
determining the necessary or needed projects. This is to
assess whether the NGCP Facilities would be able to
support the system requirement and power transfer
capability in the instance of the worst scenario would take
place.

To also evaluate the market impact, NGCP continuously
develops its market model utilizing a market-based
approach program towards probabilistic approach as
additional enhancements of long-term transmission
planning. As there are many uncertainties in the future, the
market simulation will aim to establish a range of plausible
system condition -based scenarios.

Table 3.GeneratioBispatch Scenarios for each Grid

LUZON Dispatch Scenarios

Maximum North Wet Season

Other Generation Scenario

All generation facility outputs in the
northern part of the grid are set to th
maximum capacities

Maximum South Dry Season

All generation facility outputs in t
southern part of the grid are set
their maximum capacities

Typical Generation Scenar
Specific study areas, &gtaan,
Batangas, etc. where varying
dispatch of concentrated powe
generation could result in
additional transmission
constraints.

Power generation is based
the typical output levels of
power plants during systen

peak load

VISAYABispatch Scenarios

Maximuniast
All generation facilities in Leyte and Sam
Islands are set to their maximum capaciti
while the conventional powerplants in Nec
and Panay Island are set to minimum.
Generation facilities in Cebu is also maxim

MaximumWest

All generation facilities in Negros and Pan All generation facilities in Cé&tlandare set

Islands are set to their maximapecities, whil¢

the conventional powerplants in Leyte and £

Island are set to minimum. Generation facilit
Cebu is also maximized.

MaximunTebu

to their maximum capacities, while the

conventional powerplantt@yte and Sama

Island are set to minimum. Generatior

facilities in Panay and Negros are als¢
maximized.

MINDANAO Dispatch Scenarios

Maximum North Dispatch
Scenario

coming from hydro plants are maximize:
thereby causing the highest load to the

load centers in the south, e.g., Davao and
Santos areas

Evaluation of Results and Project Proposals
Based on the resulting TL loading, grid transformer
loading, fault level at the Substations, voltage profile, and
system response to disturbance, the system planners shall
provide solutions or mitigations. The following are the
solutions or mitigations that can be proposed:

9 New TL project

9 TL upgrading project

I New SS

9 PCB Replacement Program Installation of Reactive

Power Compensation Equipment
1 Transmission Network Reconfiguration Project

Dry Season Dispatch

Scenario
Generation from the nogkpecially those The significant decrease in power generatior
hydro plants from the north is considered, tl
all available power plants, particularly peak
transmission lines, which transmit power tc plants are assumed to be dispatched to aug
the power requirement

Development of thermal generation
Southeastern Mindanao
Linking of the Visayas and Miada
Grids, through the implementation of
proposed Mindang@sayas
Interconnection Project.

One important consideration in the identification of projects
is the overall long-term transmission development for each
grid. This is where the line-up of projects in the given
period is established as well as the required
implementation period. Some projects may have to be
implemented by stages or may be initially energized at a
lower voltage level while waiting for the completion of other
components, particularly for backbone and looping
projects but will remain consistent with the target end-state
of the grid. The selected solution from the network
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analysis, as well as the conduct of economic assessment,
will form part of the documentation of the TDP.

In the case of expansion plans for Load-End Substations
(LES), a direct comparison of the existing SS capacity and
the load forecast would already result in the determination
of capacity addition projects to meet load growth, both
during normal and single-outage contingency conditions of
the transformers. The transformer addition projects,
however, would also consider the sizing and age of the
existing units, optimization, and the space availability in a
SS. Moreover, the development of a separate new
substation is also an option in lieu of further expanding the
transformer capacity at the existing locations. Under this
case, system simulation studies will be required to fully
assess the need and impact of load transfer or load
reallocation to the new substation in the grid.

The TDP 2023-2040 will be used as a reference in the
Regulatory Reset application and subsequent applications
of NGCP. While the TDP already provides a long list of

3.3 Project Drivers

LOAD GROWTH
Additional transformers or
new SS or new TL

GENERATION ENTRY |

New transmission |
backbone and SS for power |
plant connection, including 3
RE plants Lk .

POLICY DIRECTION
Island Interconnection
Smart Grid
Grid Resiliency
Energy Storage System
Regulatory Compliance

projects needed by the network, project prioritization and
project ranking will be another important process and a
separate exercise during the capital expenditure (CAPEX)
application. This will involve further assessment on the
probability of contingency events, assessment of the
impact if a project is not implemented yet, and full
documentation of economic analyses.

The major transmission projects for the period 2023-2040,
with components shown in Chapters 8, 9, and 10, were
based on the selected implementation scheme after
considering all the technically feasible alternatives. The
identification of project components would involve line
routes, SS sites evaluation and selection, and other initial
field investigations. A least-cost development approach
was also applied consistent with various NGCP Planning
and Design Standards utilizing the cost estimate database
derived from recently completed projects and prices of
materials and equipment obtained through vendor
consultation.

POWER QUALITY AND
TECHNOLOGY
Installation of capacitor
banks, reactors, and other

new technology

MARKET OPERATION
SUPPORT
Integrate Grid Control and
‘ unity Market Operation

SYSTEM RELIABILITY
AND SECURITY
Asset Management and
Reinforcing Network
Security

Figure 3.2Project Drivers

1 Load Growth. This pertains to ensuring transmission
facility adequacy and projects that address the
projected overloading, which will occur even during
normal conditions or no outage condition, are given
topmost priority.

1 Generation Entry. This pertains to the accommodation
of new power plant connections to the grid and bulk
generation capacity additions that include conventional
and renewable energy power plants, which usually
drive new transmission backbone development.

9 System Reliability and Security. This pertains to
projects that will ensure the reliability and security of the
Grid as prescribed in the PGC. This includes projects
that provide N-1 contingency, network security, and
replacements for defective and ageing assets. The
assetsd <conditions ar e
effective planning for the replacement program to
ensure that unwarranted asset failures will be
prevented or mitigated. Procurement of spares for the
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HVE, secondary devices, and TL equipment is regularly
planned to ensure stable system availability.

1 Power Quality and Technology. This involves the
installation of equipment that will aid in operating the
grid within the PGC-prescribed limits. This also involves
projects related to new and developing technologies
that have a substantial application to the operation and
maintenance of the transmission system, which
includes, online monitoring of High Voltage Equipment
(HVESs), centralized operation of substations, and the
use of robots among others.

3.4 System Peak Demand

The annual System Peak Demand (SPD) forecast is one
of the important input parameters in the preparation of the
TDP.

3.4.1 Historical Demand for Electrici ty

The total SPD (in MW, non-coincident sum) of the
Philippines shows a consistent upward trend from 2005 to
2019. However, SPD in 2020 declined by 1.92% or
299MW across all Grids 1 Luzon, the Visayas, and
Mindanao. This can be largely attributed to the economic
downturn brought about by the COVID-19 pandemic. The
implementation of community quarantine in varying
stringency levels beginning 15 March 2020 and lasting
until the end of the year limited movement across the

18,000

AACGR
Luzon 3.75%
Visayas: 5.27%
Mindanao:3.80%
Philippines: 3.95%

16,000
14,000
12,000
10,000
8,000
6,000
4,000

2,000

L

1 Policy Direction. This pertains to DOE-issued policies
to ensure the reliability, quality, and security of supply
of electric power and other government or regulatory
compliances related to safety, environmental, and
technical standards. These include projects involving
island/off-grid  interconnection, Smart Grid, Grid
Resiliency, Energy Storage System, Competitive
Renewable Energy Zones (CREZ), among others.

1 Market Operation Support. This pertains to projects
related to the integration of grid control and the
unification of market operation

The demand forecast for the TDP 2023-2040 adopted
the SPD projections of the DOE Based on the Gross
Domestic Product (GDP)-to-elasticity approach.

country and gravely affected the operations of commercial
and industrial sectors causing the decline in demand. As
of December 2022, demand was able to recover as the
Government loosen up quarantine restrictions and rolled
out its COVID-19 vaccination program. A 4.93% growth in
demand was recorded in 2021 followed by a 3.49%
growth in 2022. The Average Annual Compounded

Growth Rate (AACGR) is at 3.95% for 2005 to 2022.

THNEe

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

| uzon mmmm Visayas mmmm Mindanao -=@==Philippines

Figure 3.3Summary of Historical Demand per GridZ@2@%5n MW*
*Includes embedded generation monitored by NGCP
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3.4.2 Luzon Historical Deman d

12,600
12,000
11,400
10,800
10,200

= 9,600
= 9,000
8,400
7,800
7,200
6,600
6,000
2005

The Luzon Grid has posted an AACGR of 3.75% for the
period 2006-2022. Consistent steady growth has been
recorded for the Luzon Grid except for the decrease in
demand observed in 2006 and 2011. This was due to the
reduction in the power consumption of MERALCO for the
two periods brought about by the effect of the global
financial crisis in 2006 and the effect of the La Nifia
phenomenon experienced in
accounts for at least 70% of the total SPD in Luzon.
Further, demand growth in 2010 has been unprecedented
(10.51%) 1 similar double-digit growth was also observed
in MERALCOO6s franchise ar
increased economic activity brought about by election
spending and the higher-than-average growth in GDP for
the year. Also, the prolonged hot temperature
experienced during the summer months brought about by
El Nifio has contributed to the unusual

—

2010 2015 2020 2022

3.4.3. Visayas Historical Demand

The aggregate demand in the Visayas Grid has posted
an AACGR of 5.27% for the period 2006-2022. The year
2010 brought a significant increase in the demand for
electricity in the Visayas. Compared with the SPD
recorded in 2009, Visayas Grid grew by a record high of
15.31% in 2010. This was due to the improved economic
activities and increased reliance on the power supply
from the Grid of existing large customers with self-
generation. In addition, the realization of 346 MW
increase in generation capacity coming from Cebu
Energy Development Corporation (CEDC), KEPCO
Salmon Power Corporation (KSPC), and PEDC helped
boost the supply-demand situation in 2010. However,
this growth was not sustained as the system grew only at
an average rate of 4.11% for the next two years (2011-
2012). In 2013, the total demand in Visayas posted a
meager increase of only 1.35%. This is due to the effect of
Typhoon Yolanda that hit the region in November and
caused a significant decrease in power consumption.
Visayas demand grew by 4.07% year after the Typhoon
Yolanda and the demand continued to rise from 2014 to
2019. Decreased demand of 1.03% or 23 MW was
recorded in 2020 in line with the onset of the COVID-19
pandemic. Load centers Cebu, lloilo and Bacolod City
were placed under longer ECQ compared to other areas in

upsurge in the Luzon SPD due to the increased utilization
of air-conditioning units. Note, however, that this demand
growth has not been sustained in 2011. In fact, SPD has
fallen by 1.36%. Demand was quick to recover though,
registering a 4.46% growth in 2012. From 2013 to 2019,
Luzon posted an average annual growth of 5.36% or 507
MW. In 2020, Luzon SPD posted yet another decline of
2.12% or 241MW. This was observed beginning March of
2020 when Luzon was placed under community
quarantine. Load centers Metro Manila, Central Luzon
and CALABARZON (Cavite, Laguna, Batangas, Rizal and
Quezon) were placed under the most stringent Enhance
Community Quarantine (ECQ) for three months to prevent
the spread of COVID-19. The government ordered under
the ECQ that only essential establishments and industries
shall operate during the quarantine period. This resulted
in the temporary closure of large commercial,
manufacturing, and industrial establishments over Luzon
and Metro Manila, coincidentally occurred during the
summer months when peak demand of Luzon were
recorded for the past 10 years. Further, Metro Manila

2 Oeindined in IGENBral ICaOndirsty @uareméine GCQ) by

the end of 2020. The implementation of community
guarantines resulted to lower electricity demand in 2020.
The implementation of community quarantines resulted to

e alower eletthcitysiemand.dn 2021 and 2042 wdéenwudd wds o

able to recover, registering a 4.84%and 4.06% growth
respectively, as the Government loosen up quarantine
restrictions and rolled out COVID-19 vaccination
program. Across all grids, Luzon Grid recorded the
highest demand growth in 2022.

2400
2200
2000
1800

1600

MwW

1400
1200
1000

800

2005 2010 2015 2020 2022

Visayasd the effect of which was evident in the recorded
decreased demand of large DU serving these areas and
nearby provinces for the period of April to December in
2020 compared with the level recorded during the same
period in 2019. Similar with Luzon, demand of Visayas Grid
was able to recover and recorded 2.29% increase in 2021
and 2.84% in 2022.
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3.4.4. Mindanao Historical Demand
2,200
2,000
1,800
§ 1,600
1,400

1200 7
1,000
2005 2010 2015 2020 2022

Mindanao Grid has posted an AACGR of 3.80% for the
period 2006-2022. After recording high annual growth
rates from 2002 to 2004 (an annual average of 7.36%),
demand growth has been sluggish from 2005 to 2010 due
to the overall reduced power requirement from large non-
utility customers. From 2005 onwards, the historical growth
in the Mindanao Grid has been volatile with alternating

periods of rise and decline.

Drop-in demand occurred in the years 2005, 2008, 2010
and 2012. The year 2005 was characterized by reduced
demand from DU while 2008 was characterized by the
large decrease in the demand of non-utility customers,
possibly a direct effect of the global

3.4.6 Forecasted for TDP 2022 -2040

The power demand for the country is expected to grow at
an AACGR of 6.06% for the period 2022-2025, 6.73% for
2026-2030, and 6.49% for 2031-2040. It is projected that
Mindanao will have the highest AACGR compared with the
two other Grids. Mindanao is forecasted to reach an
AACGR of 7.81% for 2022-2040 while the Luzon and
Visayas Grids at 6.04% and 7.11%, respectively. Table 3.2
shows the projected demand disaggregated per O&M
District based on the transformer peak demand coincident
with the System Peak. It was derived from the DOE
Forecast as of 19 August 2021 based on gross generation
level. The power demand for the country is expected to
grow at an AACGR of 6.06% for the period 2022-2025,
6.73% for 2026-2030, and 6.49% for 2031-2040. It is
projected that Mindanao will have the highest AACGR
compared with the two other Grids. Mindanao is forecasted
to reach an AACGR of 7.81% for 2022-2040 while the
Luzon and Visayas Grids at 6.04% and 7.11%,

financial crisis which adversely affected exporting
industries. On the other hand, suppressed generation
impeded demand growth in 2010 and 2012. This was due
to the El Nifio phenomenon that hampered hydropower
generati on, which compri s
installed capacity. Mindanao power demand recovered in
recent years and grew by 8.10% in 2013 then maintained
at around 3.10% growth rate in the next two years. In
2016, a record high 8.98% demand growth was registered
in Mindanao Grid. More than 800 MW additional
generation capacity was also added to Mindanao. In 2017
and 2018 the demand for Mindanao further improved and
posted an increase of 6.46% and 5.28% respectively. In
2019, a 160 MW demand increase was recorded in the
Mindanao Grid; the highest in terms of absolute increase
in the past 14 years. Similar with Luzon and Visayas,
Mindanao SPD declined by 1.76% or 35MW in 2020. ECQ
was also implemented in Davao, load center in Mindanao,
for some time and was under GCQ by the end of 2020.
Large DUs in Mindanao, including Davao, recorded
decreased demand for the period of April to December in
2020 compared with the level recorded during the same
period in 2019. In 2021, Mindanao recorded the highest
percent growth in demand, across all grids, recording
8.42% growth. A 1.07% increase in demand was recorded
in 2022.

respectively. Table 3.2 shows the projected demand
disaggregated per O&M District based on the transformer
peak demand coincident with the System Peak. It was
derived from the DOE Forecast as of 19 August 2021
based on gross generation level.

The implementation of community quarantine, starting
March 2020, throughout the country due to the CoViD-19
pandemic has greatly
economic activities. High power demand expected to
occur in the summer months of 2020 was not realized.
With this, the DOE adopted NEDA's low GDP economic
growth assumption in updating the load forecast. The SPD
forecast endorsed by the Department to NGCP contains
the same levels used in the TDP 2021 to 2040.

A comparison of the projected load and generation
capacity per area per grid is also available (see Appendix
2).
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Table 2 Summary of Projected Deman®iséiict (MW)

Area 2023 2024

LUZON 13.125 13.98 14.769 20.@%9 27.13 36.101

1 NCR 5,736 5,929
2 North 486 502
3 South 2604 2,02
1 llocos 251 272
2 Mt. Province 144 156
3 North Central 351 392
4 Cagayan Valle 354 383
5 West Central 652 732
6 South Centra 1,453 1,643
7 North Tagaloc 64 66
1 Batangas/Cauvi 507 566
2 LagunaDuezor 140 155
3 Bicol 381 430
VISAYAS 2,691 2,891
1 Panay 469 504
2a Cebu 1,283 1,378
2b Bohol 115 123
3 LeyteSamar 395 424
4 Negros 430 462

MINDANAO

1 North Westertr 249 267
2 Lanao Area 142 146
3 North Central 601 625
4 North Easterr 159 169
5 South Easterr 683 743
6 South Wester 561 634
Philippines 18,211 19,392

3.4.7 Demand Projections for Substation Capacity Addition
The demand projections for SS expansion take off from the

per meter forecast undertaken by NGCP. Forecast energy

deliveries 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 to incorporate their operation plans.

Projected monthly energy deliveries (in MWh) to metering
points connected to a given transformer are then summed

3.4.8 Demand Projections for Transmission Expansions
The SPD projection for each Grid is used in determining
the necessary transmission expansion projects. However,
for the figure to be usable in the power system 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. Applicable plant station use, and
system loss were applied to the generation level to

2025 2030 2035 2040
6175 7494 9084 11018
523 635 770 934
2804 3402 4,124 5,002
294 497 763 1,104
169 273 409 587
429 710 1,165 1,692
421 695 1,041 1,537
806 1,303 2,075 3,148
1,813 2,904 4,676 6,875
68 88 108 131
621 1,025 1,366 1,741
167 250 350 503
479 795 1,207 1,829
3,111 4,423 6,280 8,827
542 771 1,094 1,538
1,483 2,108 2,993 4,208
133 189 268 377
456 649 921 1,295
497 706 1,003 1,410
290 475 751 1,140
154 226 324 457
653 997 1,413 1,967
183 298 470 709
844 1,226 1,864 2,748
664 916 1,267 1,730
20,669 28,631 39,506 53,679

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.

disaggregate the forecast down to the NGCP transformers.
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 percent share to arrive at the non-
embedded peak that will be assumed for a specific
transformer.
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3.5 Generation Capacity Addition

This section shows the additional capacities and proposed
generating plants in Luzon, the Visayas, and Mindanao
Grids.

The DOE has also provided the list of generating plants
that have clearance to undertake System Impact Study
(SISybut are not yet included
Sector Initiated Power Projects (PSIPP) since the reports
on the status of their development are not yet submitted.
This list will fall under the new classification named as the
Prospective Projects. Thus, there will be three generation
project classifications, as follows:

A Committed i These are projects that have service
contracts in place, are in the development/commercial
stage and have reached financial closure already and
have been decl ared as

A Indicative i Projects with service contracts, in the
development/commercial stage but with no financing
yet.

Table R List of GricConnected

Power Plant Location

LUZON

GNPower Dinginin Supercritical €FF  Sitio Dinginin, Barangay Alasasin,
Unit 2 Mariveles, Bataan

Hypergreen Rittiskfired Brgy. Taal, Bocaue, Bulacan

Sta. Rita SolBRPhase 3B) Mt. Sta. Rita, Subic Bay Freeport Z

Bataan Solar Energy Project Barangay BatanddsMariveles,
Bataan

Barangay San Antonio, Arayat,
Pampanga

Brgy. San Andres, Alaminos, Lagur

ArayaiMexico Sol&P

Alaminos BESS

VISAYAS

Isabel Modular Diesel Ancillary Serv Barangay Libertad, Isabel, Leyte
Power Plant

TUBIG HEPP Taft, Eastern Samar & Hinabangan

Samar

Circumferential Road, San Carlos
Economic Zone I,

Barangay Palampas, San Carlos C
Negros Occidental

Barangay Cubay, La Carlota City,
Negros Occidental

Barangay Sta. Teresa, Manapla, N
Occidental

Barangay Binucuil, Kabankalan,
Negros Occidental

Barangay Binucuil, Kabankalan,
Negros Occidental

San Carlos Biopower (SCBP)

South Negrd3iopower
North Negros Biopower
Kabankalan BESS

Kabankalan PH2 BESS

MINDANAO

MATI BUNKER Libudon Road, Lower Dawan, Mati
Dava®riental

Mindanao 3 (M3) Binary Geotherma Barangay llomavis, Kidapawan, No

Plant Cotabato

TMI HybridieseBattery System Maco, Davao de Oro

A Prospective i Projects with completed SIS as of March
2023 (See Appendix 3). These projects are not
included in the official |

It is worth noting that the proponents should regularly
provide the DOE with their plans and updates regarding

the status d&f their Proj&cts or monitering aadf inclision i a t e
t he of ficial PDHA &eéneratofi PrdetsE 6 s
Proponents are advised to regularly coordinate with the
DOE6s Electric Power Industry

New generating power plants are linked to the grid every
year to increase and maintain the demand-supply balance
in the system. Table 3.3 shows the list of grid-connected
additional capacities in 2022 based on DOE®&s

fi ¢ o rexisting pogver plantay of 31HDecenibér R022.

AtionalCapacitieis 2022

Installed Dependable

Capacity (MW) Capacity (MW Connection Point

725.0 668.0 GN Mariveles 230 kV SS (Interim
Connection) Mariveles (Akin) 500 kV S&

12.0 10.0 MERALCO Facility

34.4 275 SBMA 230 kV SS

4.4 3.7 PENELG®cility

72.0 51.0 MexicéClark 69 kV TL 2

60.0 60.0 Bay 69 kV SS

86.3 70.7 Cutin along IsabélPasar 138 kV Line 2
(Interim) Isabel 138 185

15.9 15.9 Tap connect along Parahaft 69 kV line

20.0 18.0 Interim connection in Cafian Carlos 69
kV TL. To be transferred to San Carlos ¢
SWS upon completion of the CNP3

25.0 224 Tap connect along Bacel®dn Enrique 69
kV Transmission Line

25.0 224 Tapconnect along Bacotdchdiz 69 KWL

225 225 Kabankalan 138 kV SS

12.2 12.2 Kabankalan 138 kV SS

11.0 11.0 Embedded in DORECWIthin 69 kV
network

3.7 3.0 Kidapawan SS

49.0 49.0 Maco 138 kV SS
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Philippines
10,808.12 MW
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9,705.79
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Philippines
50,411.76 MW

60,000

42,665.74

50,000

40,000

30,000

20,000

10,000 6,047.56 _
o L g
Mindanao Visayas Luzon
Total Indicative Capacity
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Note: BESS not included

In addition to the existing capacity, Table 3.4 shows the
capacity summary of D O &f 628
February 2023 for Luzon, the Visayas, and Mindanao with
associated transmission projects that will accommodate
generation entry and the respective completion Date. A
detailed list of PSIPP is shown in Appendix 4.

It can be noted that the list includes small capacity plants
vithicks may mof actlRly Icdhikect directly to NGCP. For
relatively small capacity power plants connecting to the
distribution system, the main impact is a slight reduction in
the power being drawn by the DU from NGCP Substations
and would not generally require reinforcement in the
transmission network.

Table 3L Luzon Committed Power Plants and Associated Transmission Projects

*with SIS
Proposed Major Power Plants Capacity Commissioning Connection Point Associated.Transmission ETC/ Completion
(MW) Year Project Date

Petron Corporation Refinery Solid Fu 44.4 Mar 2023 BCCPP 230 kV SS Marivele@iHermosa 500 kV T Dec2022
Fired ProjeéPhase 3* HermosaBan Jose 500 kV T Aug 2023
Mariveles CFPPhase I, Unit, 1 150 Aug 2023 Mariveles (Al@sin) 500 kV S!  Marivele@#Hermosa 500 kV T Dec 2022

-Phase [, Unit, 2 150 Sep 2023 HermoséSan Jose 500 kV T Aug 2023

-Phase [, Unit, 3 150 Jan2024

-Phase [, Unit, 4 150 May 2024

-Phase II, Unit, 5 150 Dec 2025

-Phase Il, Unit, 6 150 Mar 2026

-Phase Il, Unit, 7 150 Jun 2026

-Phase II, Unit, 8 150 Sep 2026
Masinloc Power Planithit 4 350 Jun 2025 Castillejo500 kV SS (interim Western 500 kV Backbone Dec 2025

-Unit5 350 Dec 2025 Palauig 500 kV SS Stage?
(Masinlo€astillejo3L as Ph. :
in 2024)
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Proposed Major Power Plants

AlE CFPPWnNIt 1
-Unit 2

OII-BASED

Capacity

(Mw)
668
668

Commissioning

Associated Transmission ETC/ Completion

Connection Point

Year Project Date
TBD Pagbilao 500 kV SS Pagbilao 500 kV SS Projec Jun 2022
TBD Pagbilaérayabas Mar 2025

500 kV TL

SP@Capas BunkeiFed DPP*

NATURAL GAS

EWCCGRowePlant*

Batangas CCPPhase 1, Unit 1*
-Phase 1, Unit 2*
-Phase 1, Unit 3*
-Phase 2

BCEI Natural GBsed Power Plant

GEOTHERMAL

Palayan Binary Power Plant*

Tiwi Binary Geothermal Project

Bacman 3 (Tanawon) Geothermal

Project*

WIND

Caparispisan Il Wind PP

Calatagan Wind PP

Balaoi and Caunayan WindAPBse 1

- Phase 2
-Phase 3
- Phase 4

HYDRO

Colasi HEPP*

Matuno HEPP*

Biyao HEPP

Mariveles HEPP

Laguio (Laginbayan) Malaki 1 HEPP
Labayat River (Lower Cascade) HEP

Lalawinan HEPP

Likud 2 HEPP
AsinHungduan HEPP
Tibag HEPP

Rangas HEPP
Ibulao HEPP*

Ibulao 1 HEPP*

Dupinga HEPP

Kapangan HEPP *

Daet HEPP

Tignoan River (Upper Cascade) HEP

Tubao HEPP

Dipalo HEPP

Sablan 1 HEPP
BIOMASS

Isabela Rice huskred BPP
FEAC Biogas

FQBC Biogas

SOLAR

PinugaysPP

11.04 Jun 2023 TARELCO Il Facility None N/A
| NATURALGAS
650 TBD Pagbilao 230 kV SS Pagbilao 500 kV SS Jan 2022
437.50 Sep 2024 llijan 500 k\Bwitchyard None N/A
437.50 Sep 2024
437.50 Dec 2024
437.50 TBD
1,100 Jan 2027 Pinamucan 500 kV SS Pinamucaifiuy 500 kV TL Dec 2031
| GEOTHERMAL
29 Jun 2023 Bacman 230 kV SS None N/A
17 Dec 2023 TiwiC 69 kV SS None
20 Dec 2023 Bacman 230 kV SS (throug N/A
Palayan 230 kV Switchyarc
70 Mar 2024 Laoag 115 kV SS None N/A
30 Dec 2025 Tuy230kV SS Tuy 500/230 k§'S- Stage 1 Dec 2024
80 May 2023 Laoag 115 kV SS Bol@Balaoan 500 kV TL Apr 2032
Balaoad.aoag 500 kV TL Apr 2034
30 Aug 2023
25 Jan 2024
25 Dec 2025
lHDORO
4 Apr 2023 CANORECO Facility None N/A
8.66 Apr 2023 Bayomboréyagawe None N/A
69 kV TL
0.80 Dec 2023 KAELCO Facility None N/A
0.60 May 2023 PENELCO Facility None
1.60 Aug 2023 MERALCO Facility None N/A
1.40 May 2023 LumbaéFAM¥nfanta None N/A
69 kV TL
3 Dec 2024 LumbaéAMY¥nfanta None N/A
69 kV TL
0.56 Jul 2023 IFELCO Facility None N/A
9.8 Jun 2024
5 May 2023 LumbaéFAMMNnfanta None N/A
69 kV TL
2.40 Dec 2025 CASURECO 1V Facility None N/A
45 Apr 2023 Bayombordyagawe None N/A
69 kV TL
7.6 Jun 2024 None N/A
4.80 Jun 2023 NEECO Il A2 Facility None N/A
60 Dec 2025 Bacnotan 69 kV SS None N/A
5 Dec 2025 CANORECO Facility None N/A
1.50 Dec 2025 Lumba&AMY¥nfanta None N/A
69 kV TL
1.50 Dec 2025 LUELCO Facility None N/A
4.15 Dec 2025 Nagsaatymingan 69 kV TL None N/A
20 Nov 2025 La Trinida#Calot 69 kV TL None N/A
5 May 2023 ISELCO Il Facility None N/A
2.4 Aug2023 PELCO Il Facility None N/A
1.2 Jan 2024 MERALCO Facility None N/A
67.5 Apr 2023 Tap connection along the None
MERALG®vned Dolorés
Teresadvialaya 115kV STib
which is radially connected f
@5+Ji « P~
48.11 Jun 2023 Currimao 115 kV SS

Currima®&PP

¢ 1a1deyd



Proposed Major Power Plants

CGRI BulacarsPP

llocos Nort&PP*

Raslag Il Solar PV PP

Santa Rosa Nueva Ecija 2 BR&&se 1A
-Phase 1B
-Phase 2

CayangBugallon SPP*

LaHo Hybrid SPP

ArayaiVlexico SPP Phase 2

PAVI Green Naga SPP

Talugtug SPP

Bulacan 2 SPP

Concepcion 1 SAHFhase 3

-Phase 4
Concepcion Tarlac 2 SPP

Tayabas Solar PP

Sapang BalerPB1

Sapang Bale®B2 - Phase 1
-Phase 2
-Phase 3
-Phase 4
-Phase 5

San Marcelino SPRPhase 1
- Phase 2

Natural Gas
3500.00

Coal
3280.40

Capacity Commissioning

(MWw) Year
17.6 May 2024
87.59 Apr 2023
13.6 Mar 2023
33.348 Jul 2023
108.4
171.6
75.088 May 2023
82.48 Sep 2023
30.93 Apr 2023
40.40 Dec 2024
99.98 Mar 2025
May 2023
12 May 2023
30 Aug 2023
200 Dec 2025
450 Dec 2025
96.236 Dec 2025
92.799 Dec 2024
92.799 Jun 2025
92.799 Dec 2025
92.799 Jun 2026
92.799 Dec 2026
224 Aug 2023
80 Aug 2023

Connection Point

San RafaélkV SS
Laoag 115 kV SS
MexiceClark 69 kV TL 1
San Antonio 230 kV SS

Bolo 230 kV SS
LaHo (Magapit) 69 kV SS
MexicéClark 69 kv TL 2
Naga.agonoy 69kV TL
Nagsaa@Jmingan 69 kV TL
San Rafael 69 kV SS
Concepcion 69 kV SS
Concepcion 69 kV SS
Concepcion 230 kV SS

Tayabas 230 kV SS

Magalang 230 kV SS
Magalang 230 kV SS

Castillejos 230 kV SS

Total Capacity: 9,70 5.79

Based on DOE data as of February 2023

Oil-Based

291435

Renewable Energy

Associated Transmission
Project
None
None
ClarkMabiga 69 k\LTine
San AntoniBaras 500 kV TL
(ETC: Dec 2030)

BoleBalaoan 500 kV TL
SantiagéNagsaag 500 K\ T
None
None
Nagsaa@f umana 69 kV TL
None
None
None
MexicéMarilao 230 kV Tl
Upgrading
TaguigSilang 500 kV TL
Magalang 230 kV SS
Magalang 230 kV SS

Western Luzon 500 kV
BackboneStage 1

Solar
2432.88

BB

Hydro
46.8

ETC/ Completion
Date
N/A
N/A

O
0
Q
o
—+
®
=
w

Dec 2023

Apr 2032

Mar 2024

N/A

Aug2023

Dec20Z/
Dec20Z

Dec 2023

Biomass

8.60

Geothermal
66.00




Caparispisan Il Wind

Ibulao HEPP ] Lal-lo Hybrid Solar

llocos Norte Solar
70 MW (2024) 4.5 MW (2023) 8248 MW (2023)

87.59 MW (2023)

[

Balaoi and Caunayan Currimao Solar Ibulao | HEPP
Phase 1-80 MW (2023) 4818 MW (2023) 7.6 MW (2024) Biyao HEPP
Phase 2 - 30 MW (2023) 0 g MW (2023) ]
Phase 3 - 25 Mw (2024) s Balen Solar 1 Isabela Rice husk-Fired .
_ apang 5 MW (2023 :
Phase 4 - 25 Mw (2025) Pheee 1. 96,26 M (2025) (2023) r Asin-Hungduan HEPP
Sablan 1 HEPP 1 § 9.8 MW (2024)

20 MW (2025) J Kapangan HEPP Sapang Balen Solar 2

[

Matuno HEPP ]

866 MW (2023) Phase 1- 9279 MW (2024)

Ph.. 2 & 3 - 2x92.79 MW (2025)

Tubao HEPP ] 60 Mw (2025)
L5 MW (2025) SPC Capas Bunker

EEEBEAD Ph. 4 & 5- 2492.79 MW (2026)

[

| A,
Cayal;ggs?n%va(l;glgl) Solar 11.04 MW (2023) 415 MW (2025)
PANGASTH™
Masinloc Power Plant - L) R Talugtug Solar Dupinga HEPP
Unit 4 & 5 - 2x350 (2025) C""g&)l'ﬁcvoa ésolﬂ' [ ooy 99.98. MW (2025) 48 MW (2023) Santa Rosa Nueva Ecija 2
- 313.34 MW (2025)

Concepcion 1 Solar San Marcelino Solar

42 MW (2023) FEAC

=

& ! Bulacan 2 Solar Phase 1 - 224 MW (TBD)

[

5 MW (2025)

4 MW (2023)

CAMARIN

Mariveles CFPP 24 MW (2023) . = 17,6 MW (TBD) Phase 2 - 80. MW (TBD) Tibag HEPP
Phase 1- Unit 1 to 4 - 4x150 MW (2023/2024) ] s P — - 5 MW (2023)
Phase 2 -Unit 5 to 8 - 4x150 MW (2025/2026) Calatagan Wind e ; Lalawinan HEPP Dast HEPP
30 Mw (2025) O ’ 3 MW (2024) L. Colasi HEPP |_[ ae ]

Mariveles HEPP

[

( EWC CCGT
]L 550 MW (TBD)

Petron CRSFFB 0.6 MW (2023)

- : - —
Phase 3 - 4440 MW (TBD) EEEIECTEED - o i = .
1,100 Mw (202 1 = ni - 2X
(e0z1) PAVI Green Naga @ - _

[

EERI BCCPP ] 136 Mw (2023) 0 Laguio Malaki 1
Unit 1 to 3 - 3x437.50 MW (2024) J . * L6 MW (2023

x '—.
) Raslag Il Solar ('- -
3 (Tanawon)

Arayat-Mexico Solar a
40.40 MW (2024) " - Palayan Binary
P _ 29 MW (2023)
2

Pinugay Solar

Phase 2 - 437.50 (TBD

Tayabas Solar

675 MW (2023)

FQBC Biogas 450 MW (2025) Tiwi Geothermal

17 MW (2023)

[

[ B MW (2024)
(
L

L o J

Labayat River HEPP ] 1.2 MW (2024) Tignoan River HEPP Rangas HEPP

1.4 MW (2023) J 15 MW (2025) 24 Mw (2025)

Figure3.5: Luzon Major Committed P&Aaats
Table & VisayaS€ommitted Power Plants and Associated Transmission Projects
*with SIS
Proposed Major Powe Capacity (MW Commissionin Connection Point Associated Transmission Proje  ETC/ Completion Dat
Plants Year

COAL
Palm Concepcion CFPP 135 Mar2025 Concepcion 138 kV SS NegrosiPanay 230 Aug2023
Unit II* Interconnection L2

CNP 230 kV Backbone S3age

OIl-BASED
Calbayog BunkeFited 11.17 Feb 2023 Calbayog 69 kV SS VisayasSUpgrading Project 2 Dec 2025
DPP*
Caterpillar DPP 2 Sep 2023 Lapuapu 69 kV SS None N/A
Cummins DPP 1 Sep 2023 Lapulapu 69 kV SS None N/A
Sulzer DPP 5.5 Sep 2023 Lapudapu 69 kV SS None N/A
Northern Negros GPP 5 Aug 2024 Bacolod 138 kV SS CNP 230 kV Backbone S3age Aug2023
Biliran GPPUnit 1 2 Mar 2023

-Unit 2 6 Nov 2024

-Unit 3 10 2025

-Unit 4 10 2026

-Unit 5 22 2027
Timbaban HEPP* 18 Jun 2023 Tap ConnectionRanitarfNabas CNP 230 kV Backbone S}age Aug2023

69 kv TL

Igbulo (Bais) HEPP* 8L1 Apr 2023 Cutin along Sta. Barbe®an CNP 230 kV Backbone S}age Aug2023

Jose 69 kV TL
CASA BPP 8 Dec 2023 Dingle 69 kV SS
HDJ BPP* 6 Jun 2023 Tap connection along Bayawi CNP 230 kV Backbone S3age Aug2023
Tadlong 69 kV line

¢ 1a1deyd




Proposed Major Powe Capacity (MW Commissionin Connection Point Associated Transmission Proje  ETC/ Completion Dat
Plants Year
SOLAR
Kanang®©rmoc SP 300 Dec 2025 Ormoc 230 kV Cebd_eyte 230 kV Interconnectit Dec 2031
Lines 3 and 4 Project
WIND
Nabag WPHRProject 13.2 May 2025 Through NabasCaticlan 69 kV CNP 230 kV Backbone S3age Aug2023
line
Total Capacity: 562.79
Based on DOE data as of February 2023
Oil-Based Wind
1967 13.20
Hydro
26.10
Solar
Col Renewable Energy 300.00
0a
408.
135.00 0 Geothermal
55.00
Biomass
14.00
Nabas-2 Wind
13.2 Mw (2025)

Timbahan HEPP
18 MW (2023)

¥ L HORTHERM

SAMAR

CASA Biomass
8 MW (2023)

~

—
ILOILO

NEGROS
OCCIDEMTAL

- SOUTHERN
- LEVTE

[ lgbulo (Bais) HEPP

a4

Calbayog Bunker C-Fired Diesel )
11174 MW (2023)

Palm Concepcion Coal
135 MW (2025)

Biliran Geothermal N
Unit1- 2 Mw (2023)
Unit2 - & MW (2024)
Unit 3 - 10 MW (2025)

¢ 1a1deyd

Unit 4 - 10 MW (2026)
Unit 5 - 22 Mw (2027) J/

Kananga-Ormoc Solar
300 MW (2025)

Sulzer Diesel
5.5 MW (2023)

Caterpillar Diesel
2 MW (2023)

8.1 MW (2023)
HDJ Biomass
6 MW (2023)
Northern Negros GRIENTAL *
5 MW (2024)

-

Figure3.6: Visaya€ommitted PowRlants

Cummins Diesel
1 MW (2023)




Table & Mindana@ommitted Power Plants and Associated Transmission Projects 9

*with SIS 2

—*

@

Proposed Major Power Plants Capacity (MWW Commissionint Connection Point Associated Transmisdtonject ET@Completion w
Year Date

COAL

Misamis Oriental 285 MW Circulatin 270 Mar 2027 Villanueva 138 kV SS None N/A

Fluidized Bed CFPP*

OII-BASED

SPC DPP* 1104 TBD Mati 69 kV SS None N/A
HYDRO
Lake Mainit* 24.9 Apr2023 ANECO Facility None N/A
Alamad&EPP 3 Jun2023
SipangpangEPP 1.80 Jun 2023
Maramag HEPP 2.04 Apr 2023
Liangan HEPP* 18 Apr 2023 Agus &auswagan None N/A
69 kV Line
SiguiHEPP 14.50 Jun 2023 NB+BP/ +B Ai
Tinoto Line 3
Tagpangi HEPP 1.70 Dec 2023
Osmefia HEPP 1 Dec 2023
Gakaon HEPP 2.23 Dec 2024
Maladugao (Upper Cascade) HEPP* 8.40 Jan 2025 Maramag 138 kV SS None N/A
Titunod HEPP 3.60 Dec 2024
Malitbog HEPP 3.70 Sep2024 Villanueva 69 kV SS
Silco HEPP 3.70 Oct 2024 Villanueva 69 kV SS
Matl HEPP 4.85 Nov 2025 Jasaa@Balingasag 69 kV
Line
Clarin HEPP 6.90 Nov 2025 Villanueva 230 kV SS -
Mangima HEPP 12 Jan 2025
BIOMASS
CsScao MwmrP 10 Nov 2023
DSCCI0 MW BP 10 Dec 2023
LPE® MW BP 6 Dec 2023
SOLAR
Gen. Sant&®P 120 Dec 2025 General Santos 138 kV S

Total Capacity: 539.36
Based on DOE data as of February 2023

Oil-Based Hydro
19.67 ' 112.32

Renewable Energy

Coal 258.32

135.00

Solar
120.00

Biomass
26.00




FDC-MPC Coal
270 MW (2027)

Mat-i 1 HEPP
4.85 MW (2024)

Maramag HEPP
204 MW (2023)

Clarin HEPP
6.90 MW (2025)

DEL
NORTE

ZAMBOANGA
DEL SUR

Ay

~

o~ ORIENTAL

~

.
~

MISAME: . ~
.

~

~
—

BUKIDNON

—~
\

> 4

.

LAN O DEL

NCRTE —~
-

6 MW (2023)

Libertad Biomass

Tagpangi HEPP
1.70 MW (2023)

VAN

Titunod HEPP
360 MW (2024)

SOUTH COTABATO

AN

Liangan HEPP
18 MW (2023)

Mf:

General Santos Solar

.

120 MW (2025)

~
-

Sipangpang HEPP
1.80 MW (2023)

¢ 1a1deyd

~

Lake Mainit HEPP
2490 MW (2023)

~

~

Malitbog HEPP
3.70 MW (2025)

Silo-o HEPP
3.70 MW (2024)

Gakaon HEPP
2.23 MW (2024)

Mangima HEPP
12 MW (2025)

Maladugao HEPP
8.40 MW (2025)

Almada HEPP
3 MW (2023)

DAVAO DEL
NORTE

CSCC Biomass
10 MW (2023)

DAVAO
ORIENTAL

(J

SPC DPP
11.04 MW (TBD)

~

~
<

Osmena HEPP
1 MW (2023)

DAVAO
DEL SUR

-

DSCC Biomass
10 MW (2023)

r

Siguil HEPP
14.5 MW (2023)

Figure3.7: Mindanao Committed PdWants

3.5.1 Potential Power Plant Connection Points

To serve as a guide for generation investors, this section
identifies the Substations where new power plants may
connect without the need for any significant transmission
reinforcement. These recommended connection points,
however, should be viewed from a transmission planning
perspective and are based on the capability of the existing
grid and already considering the completion of ERC-
approved projects and without consideration on the

following other requirements

in generation location siting,

particularly for the non-site-specific plants:
1 Fuel supply/transport
1 Topology/geology of site

Accessibility

Availability of area

Availability of cooling water
Fresh water supply

Security

Environmental/Social concerns

E R I EEE]

It can be noted, however, that the existing transmission
facilities in some generation potential areas barely have
excess capacity to cater bulk generation addition. Thus,
new transmission backbone developments are a pre-
requisite for the entry of new large capacity plants.




( SANCHEZMIRA )
230 kV PUDTOL
L (100 MW) ) 230 kV
( SANESTEBAN ) (100 Mw) ),
230 kV )
KABUGAO
L (300 MW) 230 kV
( SAGADA (500 MW)
230 kV KALINGA )
(300 MW) ) 230 kV
KADAMPAT (oMW )
—
230 kV SANTIAGO
(300 Mw) 230 kV
CAPAS (300 Mw) )
230 kV DINADIAWAN
f PALAUIG oMy )
230 kV ( BALER )
(1,200 Mw) y o @& € 230 kV
CASTILLEJOS Ny L (200 Mw) )
230 kv CABANATUAN
(600 MW) = ”ME'M“ BULACAN 230 kV
PORAC A aatan » (100 Mw)
230 kv ‘ C SAN ANTONIO
(200 Mw) ) - 230 kV
( BARAS ) . (600 Mw)
500 kV ,
PRECENTACION
L (1,000 MW) ) % 230 kV
LUMBAN Chuaces %zﬁ L (300 MW)
230 kV -
(300 Mw) ORIENTAN s en
- < MINDORO ol 230 kV
TAGKAWAYAN ) e L (100 MW)
230 kv ccemmn \ corsoen ABUYOG
L (1,200 MW) MINDORO . 230 kV ’
(100 MW)
Figure3.8 Recommended Power Plant Connection Points (Luzon)
MAGDUGO DAANBANTAYAN TALISAY SAN ISIDRO CLYG-PLNAS CALBAYOG
230kV 230kV 230kV 138KV CARA 69KV TL 230KV
(500 Mw) (150 Mw) (300MW) (150 MW) (40 MW) 300 M
PNTAN-RXS
63'0“{4;{ L TUGAS
UNIDOS ég[? m‘lfl
230kV )
300 MW ORMOC-BLRN
CNCPN-EST 69kV TL
69KV TL 40Y
40 MW PALO
230kV
CADIZ
230 KV 300 MW
(150 Mw) ORMOC-BYBY
STA BARBARA 6%\(4 b
230 kv
300 MW DANAO
230kV
SBA-TIG
69KV TL 00
(40 MW) MAASIN
230kV
GRANADA
230 kV SO0 N
300 M - - MASN-HIM
CALATRAVA B “ c P » sam J)L
230kV -
150 MW Ug'é‘(\;cn
TOLEDO
138 kV (600 Mw)
100 MW/ - NAGA
138kV

MBNY-BYWAN
69kV TL
40 M

AMLAN-SIATN
69kV TL

(150 Mw)

SAMBOAN DUMANJUG CORELLA COR-TAG UBAY
138kV 230kV 230 kV 69kV TL 230kV
2031-2040 (100 Mw) (300 Mw) (600 Mw) (40 Mw) (300 Mw)

Figure3.9: Recommended Power Plant Connectior(Wisaas)
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VILLANUEVA
(400 MW)
LAGUINDINGAN

230 kv
300 MW

MANOLO FORTICH

3

.

~
-
SURIGAC DEY

&

e 1a1deyd

¥

NAGA MIN Acusan e PLACER
e 138 kV
(300 MW) (150 MW)
SAN FRANCISCO
138 kV

B

o

SULTAN KUDARAT
~ 138 kV
150 MW;

KABACAN
138 kV
(300 Mw)

2020-2030 2031-2040

>

DAVAO DEL
NORTE

I3
C

~

C

COTABATO

SULTAN KUDARAT

SOUTH COTABATO

e,

COMPOSTELA
VALLEY

R |
c
i lo e
9
c

150 MW

BISLIG
138 KV
(300 MW)

BUNAWAN
230 kV
300 MW,

MATI
138 kV
(150 Mw)

TORIL
230 kV
300 MW,

CULAMAN

230 kV
300 MW,

Figure3.10. Recommended Power Plant Connection Points (Mindanao)

3.6 Project Clustering

To achieve optimal resource utilization, NGCP transmission
projects were grouped in different clusters or components
based on geographic location to enable sharing of
resources, including manpower, project partner/suppliers,
and knowledge. With clustering, resources can be
optimized which would result in lower costs, better
flexibility, and higher productivity.

The table below shows the list of project clusters from
Luzon, the Visayas, and Mindanao. A cluster is defined
technically as interrelated ventures with  similar
geographical location, project driver, and purpose based on
NGCP6s TRANSMI SYON 2040:

Table J.Project Clusters and Project Name

Metro Manila Backbone (Ndtiojects for
Resiliency, Syst&ueliabilityand Smart Grid

Metro Manila Backbone (South) Project firiRgsi
System Reliability, and Smart Grid Development

SouthasternMindanao 230/138 kV Backbone Pfoje

Resiliency, Syst&uliabilityand Island Interconnectic

i Eastern Mindanao Voltage Improvement Project
MRB

1 Macdragum 69 kV Pkoject MRBD

1 MacéVati 138 kV FIMRBD

1 Mindanao SS Expansion 4 Project

1 Mindanao SS Rehabilitation Project

1 Mindanao SS Upgrading Project

Southwestern Mindanao 230/138 kV Backbone Prc
for Resiliency, System Reliability, and Island
Interconnection

Kabacan S$RBD

Koronadal 138kV SS Project

Mindanao SS Rehabilitation Project
Mindanao SS Upgrading Project
TacuronéKalamansig 69 kV TL PrytRBD
Mindanao SS Expansion 4 PrdjeiRBD
Sultan Kudarat (Nuling) Capacitor

Sultan Kudarafacurong 230 kV TL Project

= =& =& —a —a —a —a 9

Development 1 Antipolo 230kV SS
9 Marilao 500kV SS i Baras 500kV SS
1 MariladMexico 230kV TL 9 Luzon Voltage Improvement Project 3
9 MarilaeNavotas 230kV TL (Associated compc I Manila (Blvotay230kV SS
of Navotas $S i Pasay 230kV SS
1 Navotagona Imelda 230kV TL 1 SilangTaguig 500kV TL
9 South Luzon SS Upgrading Project Stage 1
9 Taguig 500kV SS
9 Taguigraytay 230kV TL
North Luzon 500/230 kV Transmission Projects North Luzon 230/115 kV Transmission Projects for
Reliability 1 Reliability
1 Bataan 230 kV Grid Reinforcement Project 2  Capas 230 kV S$.RBD
i Castillejos 230kV SS 1 Clariéviabiga 69kV TL
1 Dasol 230kV SSLRBD 1 ConcepcidBta. Ignacia 69 kV TL
9 HermoséSan Jose 500kV TL 1 Luzon Voltage Improvement Project V
9 Luzon Voltage Improvement Project 3 9 Minuyan 115 kV Switching Station
1 MariveleiHermosa 500kV TL 1 Nagsaa@f umana 69 kV TL
9 Olongapo 230kV 99.RBD 9 North Luzon SS Upgrad#moject Il
i San Rafa&lan Jose 230kV TL 1 Plaridel 230kV SS
1 Western 500 kV Backbone Stage 1 9 Porac 230 kV SS
9 Western Luzon 500kV Backbone Stage 2 1 San Simon 230kV&8.RBD

Page | 30




North Luzon 500/230 kV Transmission Projects
Reliability 2

1 Ambukla&Binga 230 kV TL

9 Baler 230kV SS

1 Bing@San Manuel 230 kV TL

i Cabanatu@Bampald@agsaag 230kV TL
1 La Trinida&Calot 69kV TL

1 Luzon Voltage Improvement Project

1 Nagsaa&Bantiago 500kV TL

1 Sampaloc 230kV SS

1 Sampaloc NagsaSgntiago 500kV TL

1 Sampal@Baler 230kV TL

1 San Manuglagsaag 230kV TL Project
South Luzon 500/230 kV Backbone Project for
Resiliency and System Reliability
Batangas Mindoro Interconnection
Calamb®asmarinas 230kV TL
Calamba 230kV &SLRBD

Calac#®along 230kV TL 2 Project

Kawit 230kV SS

Luzon Voltage Improvement Project 6
Pagbilao EHV SSLMBD
Pagbilaérayabas 500kV-BLMBD
PalawarMindordnterconnection Project
Pinamukan 500185

Pinamukan Tuy 500kV TL Project
Silang 500kV SS

Tanauan 230kV SSL.RBD

Tuy 500/230kV SS (Stage 1)

Tuy 500/230kV SS (Stage 2)

= D) =) =) =) =) =) =) =) =) =) =) =) =) =

Metro Cebu 230/138 kV Backbone Project for
Resiliency and System Reliability and Island

9 Dana®30kV SS Project

1 CebeBohol 230kV Interconnect Pr@&@D

1 Cebé_apulLapuTL

1 CebéNegrosanay 230 kV Backbone Stage 1
VBD

CebéNegrosPanay 230 kV Backbone Stage 2
CebdNegrosPanay 230 kV Backbone Stage &
ColofSamboan Permanent Restoration
Laray 230 kV SS (Initially energized at 138 k
LaragAlpaco 230 kV Energization Project
LaragCordova 230 kV Interconnection Projec
Lapuapu 230 kV SS Project
Mindana&isayas Interconnection Project
Naga (Visayas) SS Project (Remaining Work
Nivel Hills 230 kV SS Proj¥&D

Visayas SS Upgrading Project 1

Visayas Voltagprovement (Stage 1)

R ]

North Luzon 500/230 kV Backbone for Resiliency ai
System Reliability 3

Balaoad.aoag 500kV TL

Bauang_a Trinidad 2&V TL Upgrading
Bol@Balaoan 500kV TL

Luzon Voltage Improvement Project 3
Multicircuit Project in llocos

North Luzon SS Upgrading Project

Northern Luzon 230kV Loop

Pinili 230kV SS

San Fabian 230kV SS Project

Tuguegarahato 230kV TL

Tuguegara&nrile 6RV TL

South Luzon 230/115 kV Transmission Project for
Resiliency and System Reliability

Abuyog 230kV SSLRBD

Batangadvlindoro Interconnection Project
DaragaBitano 69kV LIRSLRBD

Eastern Albay 69KV

Luzon Voltage Improvement Project 4

Luzon Voltage Improvement Pr6je8L RBD
LuzodVisayas HVDC Bipolar Operation Project
Permanent RestoratmiTower Damaged by Typho
Tisoy

SalvaciofSta. Miericordia 69kV TL
Salvacion(APESp. Domingo 69kV TL

South Luzon SS Upgrading Pi8{agtl

South Luzon SS Upgrading Pi8{age2
Tagkawayan 500kV- SERBD

Tiwi SS Upgrading

Tower Resiliency of Bicol Transmission Facilities

=4 =& =8 —a 8 _a_a_°a_8a_°a._2

=1 =) =1) =) =) =) =) =)

=] =) =1) =) =2 =) =)

Negros and Panay 230/138 kV Backbone Projects f

Resiliency, System Reliability, and Island Interconne

1 AmlagDumaguete 138 kV TL Prej¢BD

9 Banga 138kV SS Project

1 Barotac Viegblatividad 69 kV TL Proj&BD

1 Bayawaibipalg 138 kV TL (Initially energized at
69 kV)

1 CebéNegro&anay 230 kV Backbeftage 1 VBD

9 Granada 230 kV SS Project

9 Bangd38kV SS Project

9 La Carlota 138 kV SS Project

1 NabaéCaticlaéBoracay TL Proje¥BD

1 Negro&Panay 230 Kwiterconnection L2 Pr&fIP

9 Tigbauan 138 kV SS Project

1 PanagGuimaras 138 kV Interconnection Project

1 PanagGuimaras 138 kV Interconnection Proj Line

1 SiatodBayawan 138 kV TL (Initially energized at €

9 Sipalay 138 kV SS Project

i Visayas SS Upgradangject 2

1 Visayas SS Uprading Project 3

Northeastern Mindanao 230/138 kV Backbone Pro
Resiliency, Syst&uliabilityand Island Interconnectic
i Eastern Mindanao 230 kV TL Project

1 Mindanao SS Expansion 4 Project

1 Mindanao SS Rehabilitation Project

1 Mindanao SS Upgradiry@ect

1 Mindanao SS Upgrading Project

1 San Francis@tago 138 kV TL Project
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Northwestern Mindanao 230/138 kV Backbone Pro
for Resiliency, SystBaliabilityand Island
Interconnection

Agus éKiwalad_ugait 69 kV TL PrMIRBD
Balei-Kauswagafurora 238V TL

Kauswagalala 23RVTL

Lal@&Nag@Zamboanga 230 kVPThject
Laguindingan 230kV SS Project

Mindanao SS Upgrading 2 Project (MSURBD
MindanaeVisayas Interconnection Project

Naga (MirgSalug 138 kV TL Project

Mindanao SS Expansion 4 Project

Mindanao SS Rehabilitation Project

Mindanao S$pgrading 2 Project

Mindanao SS Upgrading Project

Oroquieta 69 kV Switching StatiodMRBP
Polancé@roquieta 138kV TL Project

Tigbao 138kV SS Project

Tumaga 138kV SS Project

Zamboanga Peninsula Voltage Improvement
Project (ZPVIPMRBD

Leyte, Samar and Bohol 230/138 kV Backbone Prc
for Resiliency, System Reliability, and Island
Interconnection

1 Babatnga#Bta. Rita 138 kV TL

1 Babatnga#iPalo 138 kV TL Project

9 Bool 138kV SS Project
1
1

=8 =8 =4 -4 -8 -8 -8 -8 a8 _a a8 _n a9

Calbayog\llen TL Project

CebtlLeyte 230kV Interconnectiores 3 and 4
Project

CorelldUbay 138kV Line 2 Stringing Project
Ormodabatngon 230kV TL Project
Sumangga 138 kV SS Project

Tagbilaran 69kV SS

Typhoon Ursula Restoration Project

1
1
1
1
1
9 Visayas Voltatraprovement Project
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To improve the ability of the power system to withstand the
effects of adverse environmental conditions, natural or
man-made power interruptions, and other disturbances,
there is a need to further reduce the technical and human
risks to minimize disruption of power delivery service to the
electricity end-users.

4.1 Resiliency Policy

The Philippines, considering its geographical location and
being an archipelago with
coastlines, is vulnerable to the impacts of climate change.
In 2018, the DOE introduced the Resiliency Policy, which
is the adoption of resiliency planning and program in the
energy industry to mitigate the adverse effects brought
about by disasters. This contains adaptation measures
that include both engineering and non-engineering
options, to gauge infrastructure and human resource
preparedness during and after disruptive events.

4.1.1 Resiliency Planning for Transmission System
In anticipation of the increasing frequency of super
typhoons, earthquakes, volcanic eruptions, and other
natural or man-made hazards, the challenge for the
transmission system is to keep improving the preventive
measures and risk reductio
principle after disasters or build better from the start. This
could be done by making disaster risk assessment a
prerequisite for transmission infrastructure investment?.
As the NGCP recognizes
power industry, specifically in ensuring the uninterrupted
transmission and availability of electrical power energy to
end-user, hence its Plans and Program on Resiliency is
summarized as follows:

1 New transmission structures to be built using

upgraded wind speed design

its

A high degree of power system reliability is equivalent to
the high availability of the electricity supply service, while
excellent system security gives robustness to the power
system to withstand unexpected events that have severe
consequences?.

¥ 1o1deyd

In line with this, the DOE has promulgated DOE DC 2018-
@+De®d 1 ofi Adtohpet i woar od 6 EnédmopyeRdsi
Programming of the Energy Sector to Mitigate the Potential
| mpacts of Di sasterso. The D
programs are summarized as follows:

1 Strengthen existing infrastructure facilities

1 Incorporate mitigation improvements i A Bui | d Be
Bettero principle
9 Improve operational and maintenance standards and
practices
9 Develop resiliency standards
1 Replacement of old transmission lines 7 stage by
stage
9 Establishment of transmission backbone loop
configuration including the telecommunication
, anét@dpkt t he Abuil d back better

1 Enhanced substation site and transmission line route
selection criteria using hazard maps issued by
government agencies

C ¢ Establi§nmént of $hared fof Eier§eflc§ RetBrationt 1 Y ¢
System (ERS), steel poles, and HVE including mobile
transformers

9 Flood control at existing Substations, slope
protection/concrete bored-pile foundation for existing
overhead TL structures

4.1.2 Enhancement of Transmission Line and Substation Site Selection

1 Inthe process for TL route selection, careful evaluation
is undertaken to avoid areas prone to flood, with steep
slopes prone to soil erosions, and with sufficient
distance from fishponds, rivers, lakes, swamps, and
seashores.

I For SSsites, the risk of flood or flash flood is carefully
assessed, while avoiding areas that are considered
possible sources of pollution, e.g., industrial
plants/buildings that generate polluted gases, storage
areas for explosive or inflammable materials, bulk oil
storage tanks, and oil/gas pipelines. If necessary,
proximity to seashore is also avoided to prevent or

1 CIGREEEHRoint task force on stability terms and definitions.
2 Global Platform for Disaster Risk Reduction.




minimize corrosions and depletion or failure of
insulations of substation equipment.

1 For existing overhead transmission lines that exhibit
critical function to the grid and are in areas vulnerable
to typhoon and storm surges, the use of HV
underground cables will be thoroughly considered.

9 Furthermore, NGCP selects overhead TL routes and
SS sites that have minimal effect on human
settlement or as much as possible, minimize the
removal of vegetation or cutting of trees

4.1.3 Increase of Transmission Towers Strength and Capacity

The maximum Wind Speed Design (WSD) of overhead
transmission |inesé (OHTL)
three wind zones: Zone 1 (270 kph), Zone 2 (240 kph), and
Zone 3 (160 kph). In view of the increasing frequency of
super typhoons that hit various areas in the country in the
past decade, NGCP will be increasing the maximum
velocity design of support structures.

1 OHTLs to be erected in Luzon are recommended to
be upgraded to withstand a wind speed of 300 kph to
be able to meet the effects of super typhoons
occurring due to climate change;

i Existing transmission towers which are designed at 3-
second gust wind speed 270 kph should be upgraded
or retrofitted to carry higher wind speeds;

1 Anti-pilferage bolts are being specified to be used
(instead of regular connection bolts) in all towers up

4.1.4 Security of Transmission Assets

In areas with security issues, each proposed transmission
project is subjected to security assessment as part of the
TL route or SS site selection process. All security threats
are thoroughly identified to determine the level of risk and

4.1.5 Transmission Line Looping Configuration

To further improve the system reliability, enhance the
operational flexibility during events of natural calamities,
and to support the connection of various incoming power
plants, particularly RE, the long-term transmission planning
involves the various transmission looping configurations.

4.1.6 Use of HV Underground Cables

Power System could be made more resilient through
underground cable installations as these are less
susceptible to outages during extreme weather conditions,
such as super typhoons and strong wind thunderstorms.
However, because of the excessive cost of underground

4.2 Asset Replacement

NGCP replacement program adopts international best
practices in the assessment of assets.  The methodology
being used is believed to provide the most informed

4.2.1 Asset Condition Assessment

Condition parameters for each asset type were developed
based on the assetds oper a
defects, and age. These condition parameters are
determined to be the best factors that can accurately
represent the overall condition of an asset. The parameters
are ranked and evaluated, through the assignment of
corresponding weights based on their contribution to asset
degradation.

to 9m from the ground for 138 kV lines and 12m for

s U plipes roft at Isastr280ckV torpeewent ithe pilferage eofd

tower parts which can cause the toppling of steel
towers/poles.

Based on the latest design of NGCP, a new tower design
that can withstand 300 kph wind speed is being adopted
and to be implemented for Tower Structure Upgrading of
Bicol Transmission Facilities and Tower Resiliency of
Bicol Transmission Facilities Projects.

As of the 2022 latest improvements in the transmission
towers, there are already 267 at 270 kph design and 147
towers at 300 kph design.

the corresponding mitigation measures that will be
implemented during construction and its eventual
operation.

Various backbone transmission systems involving 138kV,
230kV, and 500kV lines will be implemented in stages, but
part of several segments that will eventually form a
transmission loop as the end state.

cable installation, initial applications are limited or confined
only in highly urbanized areas, wherein the land is a
valuable resource. Securing ROW is a great challenge and
aesthetics is a paramount consideration.

decision pertaining to the management of the transmission
assets. This will be
which will be discussed in the following sub-sections.

Comditianl andasobdcondition patameatess nvere dedetoped
for power transformers, PCB, current and potential
transformers, and surge arresters. The condition
parameters shall be used to calculate the health index of an
asset. Asset health index refers to the quantitative measure
of the relative condition of an asset. The health index can
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be interpreted as an approximate representation of the
estimated life of an asset.

Based on the health index of an asset, its corresponding
probability of failure can be derived by using a probability
distribution function. The probability of failure of an asset

4.2.2 Asset Prioritization

Prioritization of specific assets shall be based on a
calculated health index which shows an estimate of the
assetods relative conditi
minimum threshold set shall be further evaluated to

Physical Condition

on.

can give a relative possibility of an equipment failure. The
effect of such failure should be taken into consideration as
part of the evaluation of the assets. To be able to quantify
the relative consequence of failure or the criticality of an
asset, the social, financial, and economic impact of an
asset failure must first be identified.

determine whether to replace or maintain the said asset.
Only replacement programs are to be considered since this

 Jeydeyd
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Operational Data

& .

Maintenance Data

Asset Health

Figured.1: Asset Health Composition

4.2.3 Standard Asset Lives and Asset Database

As an initial step in the creation of an asset refresh
program, NGCP considered the standard asset lives
adopted in the 2008 re-valuation of transmission assets
for the 39 Regulatory Period (2011-2015). Appendix 5
shows the summary of Asset Lives and Figure 4.2 shows
the 115 kV to 500 kV OHTL age profile.

The existing asset database was obtained from
Enterprise Asset Management (EAM) utilized by NGCP.

25

20

Number of Lines
=
o

| |

This software is utilized to monitor and perceive existing
major equipment to optimize the utilization of assets and
their condition throughout their lifecycle as well as to
provide a database for relevant information. In the
succeeding years, a system-based tool capable of
performing data analytics may be used to facilitate a
corporate-wide prioritization of old transmission assets
that will be programmed to be replaced.

m 500kV
m 350kV
m230kV
m 138kV

115kV

1 3 5 7 9111315171921 23252729 31333537 39 41 43 45 47 49 51 53 55 57 59 61 63

Age

Figured.2 Overhead Transmission Line Age Phofijest 2021)
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~ TECHNOLOGY APPLICATION/

5.1 Battery Energy Storage System Q
In August 2019, the DOE issued Department Circular No. power generation connected to the grid, rapidly varying -2
DC2019-08-0012 entitled, i Pr ovi dpowe output dEperalimeow mankfactbroresults in many @
Energy Storage System in t hechallehgeirtheiSystenP@perations. BESS is 80 beyng ,
establishing a policy on the operation, connection, and widely used to mitigate the effects of integrating RE
application of Energy Storage System (ESS) among resources. BESS is capable of absorbing and delivering
others. It recognizes that the ESS technologies are both real and reactive power in a millisecond time frame.
applied to serve a variety of functions in the generation, With such capability, BESS is being used in addressing
transmission, and distribution of electric energy, which the challenges on the intermittency brought by RE, i.e.,
include Energy Generation, Peak Shaving, and AS. The solar and wind energy sources on their ramp rate,
increasing integration of Variable Renewable Energy frequency, and power quality.
(VRE) in the transmission system necessitates the
recognition of ESS as one of the technologies to manage Moreover, the applications considered for the BESS also
the intermittent operation of the VRE-gener at i ng ipcludefreqeedey regulation, RE fluctuation stabilization,
output to ensure stability. Moreover, ESS will be one of etc. The system inertia, governor droop, and damping
the key elements in the proposed Smart Grid Roadmap capability of the BESS can be set (dynamically) according
towards power system modernization. to the power system requirements. Thus, BESS appears
to offer one of the most flexible providers of AS to the
Among the ESS, the Battery Energy Storage System transmission system.
(BESS) is still considered a new technology in the
Philippines with various applications for the transmission Furthermore, BESS, when connected to appropriate
system, these are provision of AS, transmission facility nodes may defer the need for additional transmission
upgrades deferment, and transmission congestion relief. facility upgrades by supplying the peak demand of
grid/end-users through BESS. It can also mitigate or
The increasing penetration of VREs has the potential to eliminate transmission congestion when power demand
cause significant degradation of the power system exceeds the transmission network capability which may
performance due to their intermittent nature, which lead to a violation of thermal or voltage stability.

necessitates an increase in the required flexible
generation. With a focus on large-scale wind and solar

51.1NGCP86s Recommended Sites and Capacities for BESS

5.1.1.1 Methodology

The methodology used in determining the recommended Section 3.2 were considered in the system simulation
capacities and sites of BESS involved load flow analyses involving BESS.
to determine the maximum capacity that each site can
accommodate during charging and discharging states of The f_o_llowing criteria are considered for normal and N-1
BESS with unity power factor. conditions: _ - ,

A No overloading of the existing and future equipment
The scenarios considered in the system simulation were and facilities once the BESS are connected and
base case peak demand. To test the available capacity of _operating as a load and as a generator
NGCP substation/facilities, the worst generation dispatch A The resulting voltages are within the PGC prescribed
was used to see the total power flowing to the connection limits
points. The generation dispatch scenarios discussed in A SS termination is available

5.1.1.2 Application
NGCP initially identifi ed BE $o8ht@ning pransitiorc @ tnéwo AS cassifieatiops; oev,i s i
for AS, particularly as a reserve. Considering the primary, secondary, and tertiary reserves, and with
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be well suited as a primary reserve. Further studies will
be conducted to explore other applications of BESS

5.1.1.3 List of Recommended Capacities and Sites

The following are the initial lists of recommended
capacities and sites of BESS are primarily reserved in
Luzon, the Visayas and Mindanao Grids:

Table 5.Recommend&ESEapacity (MW) and Sitdsuzon

Substation
Masinloc
Daraga
Laoag
San Rafael
Labo
Mexico
San Manuel
Bay
Labrador
Lamao
Lumban
Luzon

Voltage
69 kV
69 kV
69 kV
69 kV
69 kV
69 kV
69 kV
69 kV
69 kV
230 kV
69 kV
Total Capacity

Recommended BESS Capacity (
20
40
40
20
20
20
20
20
20
30
40
290

Ormoc

Visayas

Table 5.Recommended BESS Capacity (MW) and Sites im Mindar

Substation

Villanueva
Davao
Maco
Kibawe
Butuan
Mindanao

Voltage
138 kV
69 kV

69 kV

69 kV

69 kV

Total Capacity

Recommended BESS Capacity (
10
20
20
20
20
90

Substation
Kabankalan

Samboan
Sta. Barbara
Compostela
Total Capacity

response and f | eircluding Ithe tagoptioni af thé bestipractites &l othegr
jurisdictions in determining additional reserves due to
rapidly increasing VRE penetration in the grid.

Table 2 Recommended BESS Capacity (MW) and Sites in Visayas

Recommended BEZ®acity (MW

10
20
10
10
20
70

G la1deyyp



5.1.2 Committed BESS
Several BESS power plants are included in the DOE list of

Committed power plants as of 28 February 2023 as shown
in Figures 5.1 t0 5.3.

Figures.1: Committed BESS in Luzon

Figures.2 Committed BESS in Visayas
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