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Abbreviation

Full Form

Abbreviation

Full Form

SAIDI System Average Interruption Duration MED Major Event Days
Index (minutes/customer/year)
SAIFI System Average Interruption Frequency PBR Performance-Based Regulation
Index (interruptions/customer/year)
FLISR Fault Location, Isolation, and Service ROW Right-of-Way
Restoration
DRRM Disaster Risk Reduction and REE Public-Private Partnership
Management
EPIRA Electric Power Industry Reform Act (RA MDB Multilateral Development Bank
9136)
DPWH Department of Public Works and FIT Feed-in Tariff
Highways
EC Electric Cooperative RPS Renewable Portfolio Standard
SCADA Supervisory Control and Data MEP Minimum Energy Performance
Acquisition
LiDAR Light Detection and Ranging LGU Local Government Unit
BESS Battery Energy Storage System BARMM Bangsamoro Autonomous Region in
Muslim Mindanao
CAPEX Capital Expenditure ADB Asian Development Bank
NDRRMC National Disaster Risk Reduction and JICA Japan International Cooperation Agency
Management Council
NGCP National Grid Corporation of the Kfw Kreditanstalt fuer Wiederaufbau
Philippines (German Development Bank)
DOE Department of Energy GOP Government of the Philippines
ERC Energy Regulatory Commission LBP Land Bank of the Philippines
NEA National Electrification Administration MW Megawatt
PSALM Power Sector Assets and Liabilities kv Kilovolt
Management Corporation
VMIP Visayas-Mindanao Interconnection kph Kilometers per hour
Project
VRE Variable Renewable Energy NCR National Capital Region
HVDC High Voltage Direct Current CDO Cagayan de Oro
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1. Executive Summary

Over the past two decades (2004-2024), the Philippines has undertaken a systematic transformation of its power infrastructure
resilience through multi-layered investments in transmission backbone upgrades, distribution modernization, policy reforms, and
disaster preparedness frameworks. While significant challenges remain, quantitative evidence demonstrates measurable and
substantial improvements in outage duration, restoration times, and grid reliability metrics.

Key achievements include: (1) Completion of the Visayas-Mindanao Interconnection Project (VMIP), ending Mindanao's grid isolation;
(2) Deployment of 500kV transmission backbone across Luzon, doubling transfer capacity; (3) Meralco's distribution automation
(FLISR, smart meters, reclosers) reducing SAIDI by 70% (287 to 85 min/yr) and SAIFI by 72% (3.2 to 0.9/yr); (4) Typhoon restoration
accelerated from 6-8 weeks (Haiyan 2013) to 2-3 weeks (Odette 2021) to under 1 week (Carina 2024) for comparable grid segments;
(5) Variable renewable energy capacity grew from ~200 MW to over 4,000 MW, with ~600 MW of battery storage deployed.

However, a funding gap of approximately PHP 600 billion remains for transmission resilience alone, electric cooperatives still lag in
reliability metrics, and climate change adaptation for coastal substations and small island grids requires urgent investment. This report
provides a comprehensive, data-driven assessment with 10 analytical charts, 2 geospatial maps, and detailed policy/investment
timelines.

Philippines Power Grid Resilience: Key Metrics Dashboard (2024)
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2. Historical Context: The Pre-2014 Vulnerability Baseline

2.1 Major Typhoon Events (2004-2013)

Prior to 2014, the Philippines' power grid was highly vulnerable to typhoon damage due to radial transmission topology, predominantly
overhead distribution with bare conductors, minimal automation, and reactive vegetation management. The following table
summarizes major typhoon impacts:

Typhoon Year Category Transmission Damage Outage Duration Customers Affected
Milenyo 2006 Cat4 1,200+ towers toppled 5-7 days (NCR); 2-3 wks ~6.5M (Meralco)
(Xangsane) (provinces)

Ondoy + 2009 Cat 2/4 Substation flooding 3-10 days (NCR); weeks ~4.2M

Pepeng (Rizal/Laguna)

Sendong | 2011 | Trop. Storm Mindanao grid isolation 2-4 weeks (CDO, lligan) ~800k

(Washi)

Pablo (Bopha) 2012 Cat5 Mindanao backbone severed 3-6 weeks (Davao Region) ~1.2M

Haiyan 2013 Cat5 562 towers; 7 substations 4-8 wks (Tacloban); 3-6 mo ~4.1M (Visayas)
(Yolanda) (Super) destroyed (rural)

2.2 Systemic Vulnerabilities (Pre-2014)

- SAIDI: Meralco 200-300 min/yr; Electric Cooperatives often >1,000 min/yr

- SAIFI: Meralco 2.5-4.0/yr; ECs 8-15+/yr

- Transmission: Radial design; no Visayas-Mindanao link; Luzon 500kV backbone incomplete (~600 km only)

- Distribution: Overhead bare conductors; minimal automation (<5% feeders); reactive vegetation management
- Disaster Protocols: No standardized utility DRRM framework; manual restoration; no pre-positioning

- Generation: Heavy dependence on few large plants; limited distributed generation; no BESS
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3. Policy & Regulatory Framework Evolution

A cascade of legislative and regulatory reforms created the enabling environment for resilience investments. The timeline below
illustrates the progression from industry restructuring to climate-adaptive standards:
Key Policy & Regulatory Milestones Driving Grid Resilience (2001-2024)

Policy Category
Enailing Distridution Hartering
Gersration Diversity Darmand Maragement DRAM Act
Disaster Prop Islard Resilience (RA 10121}
Hardoning Stanaanss Climate Adaptaticn o i
2001 2008 2010

I

Renewable Energy Act
(RA9513)

Uifeline Sysoms Act
(A 11483)
oanding

U Mandate
Mi il Systems Act
l (RA 11646)
Unserved Areas
2018 2019 2022 2024

Energy Resiliency Policy
(DOE DC 2018-01-0001)

Enesgy Efficiency & Conservation Act Updated MEF Wind Standara:

u:';,um1 IDOE DC anu-oaona:p i

2001 2003 2005 2007 2009 2011 2013

3.1 Key Policies and Their Resilience Impact

2015 2017 2019 2021 2023 2025

Policy / Act Year Key Provisions Resilience Impact

EPIRA (RA 9136) 2001 Industry restructuring; NGCP as TSO Independent grid operator; investment
recovery
Renewable Energy Act (RA 2008 FIT; Net Metering; RPS Diversified generation; distributed gen
9513) enablement
DRRM Act (RA 10121) 2010 National DRRM framework; LDRRMO Mandated utility disaster plans; 5% LGU
funding calamity fund

Energy Resiliency Policy 2018 Hardening standards; undergrounding; First comprehensive resilience mandate
(DOE DC 2018) critical facility inventory
Lifeline Systems Act (RA 2019 Mandatory undergrounding for new devts; Accelerated distribution hardening;
11483) lifeline rates vulnerable customer protection
Microgrid Systems Act (RA 2022 Competitive selection for unserved areas Off-grid resilience for remote/island
11646) communities
Updated MEP Wind 2024 Design wind 250->300->350 kph Climate-adaptive infrastructure
Standards standards
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4. Major Investment Programs & Infrastructure Upgrades

Cumulative infrastructure investments exceeding PHP 1 trillion have been deployed or committed since 2014. The following timeline
visualizes the major programs, their budgets, funding sources, and status:
Major Power Infrastructure Investment Timeline (2014-2024+)

GEAP RE Capacity Rounds 1-5 Done - PHP 3008

Agus-Pulangi Rehab Bidding 2026 PHP 208

Geothermal Derisk Initial Deployed PHP 70.78

EC Modernization Completed PHP 178

Meralco CAPEX Ongoing (~358/yr) PHP 3208

Luzon 500kV Stages 1-2 Done PHP 1808
vMIP [1'3, cmma" 202‘ _ " 523
NGCP TDP Ongoing PHP 5508
Em Completed

N Ongoing
BN In Progress/Planned

2014 2016 2018 2020 2022 2024 2026 2028 2030 2032
Year

4.1 Transmission: NGCP Backbone Projects

Project Voltage Length Completion Resilience Impact
Visayas-Mindanao Interconnection 230kV 437 km 2024 First Mindanao-Visayas link; power sharing
(VMIP) HVDC
Cebu-Negros-Panay Backbone 230/138kV 300+ km 2021-24 N-1 redundancy for Visayas
Luzon 500kV: Hermosa-San Jose / 500kV 150+ km 2020-25 Doubled Luzon transfer capacity

Balsik-Mariveles

Western 500kV 500kV 80 km 2024-26 West Luzon loop; Bataan generation

(Hermosa-Castillejos) security

Mindanao 230kV Backbone 230kV 200+ km 2022-25 Strengthened Mindanao grid spine

Tower Hardening (Bicol, various) 69-230kV 500+ 2018-24 Steel poles; 250-300 kph wind rating
structures

NGCP Asset Base Growth (2014 to 2024): Circuit-km 18,500 to 21,000+ (+14%); Transmission towers 17,500 to 20,000+ (+14%);
Substation capacity ~45,000 to ~65,000 MVA (+44%); 500kV lines ~600 km to ~1,500 km (+150%).

4.2 Distribution: Meralco & EC Modernization
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Upgrade

Underground Cabling

Scope (2014-2024)

1,200+ km (Meralco); 500+ km
(ECs)

Investment

~PHP 45B (Meralco)

Reliability Impact

Eliminates wind/veg outages

Smart Grid Pilot (Meralco) 150k smart meters; DA/FLISR PHP 8B+ Real-time outage detection; <1 min
isolation

Auto 8,500+ (Meralco); 3,200+ (ECs) PHP 12B+ SAIFI reduction 30-40%

Reclosers/Sectionalizers

Dist. Automation 100% Meralco feeders; 60% PHP 15B+ Auto-restoration <2 min for 70% faults

(FLISR/DMS) ECs

Pole Hardening 250,000+ poles PHP 25B+ Concrete/steel; 250-300 kph rating
replaced/upgraded

LiDAR Vegetation Mgmt 100% Meralco ROW; 80% ECs PHP 8B/yr 60% reduction in tree-caused outages

Ester Qil Transformers 100% new pad/pole-mount by PHP 5B+ Fire-safe; biodegradable; flood-resilient
2025

Microgrids Isla Verde, Cagbalete, PHP 500M+ Island resilience; BESS backup

(Meralco/MSpectrum) expanding

4.3 Generation: Diversification & Distributed Resources

Philippines Generation Capacity Mix Evolution (2014 - 2024)

2014: 17,944 MW

2024: 35,050 MW

Absolute Capacity Change by Source

Solar 42,780 MW [+13900%)

Natural Gas 1,910 MW [+38%)

- Cxa) Wind +1.050 MW [+700%]
—-—atual Gas
-y
- Geothermal
P Hydra +960 MW (+27%]
- ind
-
- BESS 600 MW (=it
- OOthers
Biomass B +320 MW (+170%)
ilihers ff +196 MW (413%)
Geotharmal { +30 MW (+2%)

Capacity Change (MW)
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5. Quantitative Results: Reliability Metrics & Typhoon Comparisons

5.1 SAIDI/SAIFI Trends (2014-2024)

All major utilities show dramatic reliability improvements. Meralco leads with 70% SAIDI reduction and 72% SAIFI reduction. Electric
Cooperatives, while starting from a much worse baseline, achieved 60% SAIDI and 63% SAIFI improvements through ADB-funded

modernization programs.

Philippines Power Reliability Trends: SAIDI & SAIFI (2014-2024)
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5.2 Typhoon Impact Comparison: Pre- vs Post-Resilience

Comparing three major typhoons of decreasing intensity but similar geographic impact zones reveals the resilience dividend of

infrastructure investments:

7
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Typhoon Impact Comparison: Pre- vs Post-Resilience Investments
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5.3 Restoration Time Evolution

Restoration speed has improved dramatically across all metrics. The 50%/90%/99% restoration timelines show consistent
compression, with Luzon (Meralco franchise) achieving 95% restoration in just 3 days for Carina (2024) versus 7 days for Milenyo
(2006) and 5 days for Odette (2021).

Restoration Time Comparison Across Major Typhoons

B 50% Restored
B 90% Restored
100 =3 99% Restored

Days to Restoration

Typhoon Category Grid 50% Restored 90% Restored 99% Restored

Milenyo (2006) Cat4 Meralco 3 days 7 days 14 days

Haiyan (2013) Cat 5 Visayas (NGCP) 14 days 35 days 90+ days
Rolly/Ulysses (2020) Cat4 Luzon (Meralco) 1 day 3 days 7 days

Odette (2021) Cat4 Visayas (NGCP) 5 days 14 days 30 days

Odette (2021) Cat4 Luzon (Meralco) <1 day 2 days 5 days

Carina (2024) Cat3 Luzon (Meralco) <12 hrs 2 days 4 days

Carina (2024) Cat3 Visayas (NGCP) 3 days 8 days 14 days
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6. Case Studies: Three Major Typhoons Compared

6.1 Typhoon Haiyan (Yolanda) - November 2013: The Baseline Catastrophe

Pre-resilience baseline: No VMIP; Leyte-Samar fed by single 230kV line from Cebu; wooden poles; no drone/LiDAR inspection
capability. Damage: 562 towers down; 7 substations destroyed; entire Leyte-Samar grid collapsed. Restoration: NGCP deployed
2,500 linemen with manual tower spotting. Tacloban energized via emergency 69kV line at Day 18. Full Leyte-Samar restoration: ~60
days. Economic loss: PHP 95B+ (power sector portion). Lessons directly drove VMIP approval, pole hardening standards, drone
procurement, and Meralco DA acceleration.

6.2 Typhoon Rai (Odette) - December 2021: First Major Test of New Infrastructure

Context: VMIP Stage 1-2 operational (Cebu-Negros-Panay); Meralco DA/FLISR ~80% deployed; NGCP drone fleet active. Damage:
187 towers (mostly 69/138kV in Bohol, Siargao, Dinagat); 3 substations destroyed. Restoration: VMIP allowed Mindanao power to
support Visayas within 48 hours. Drone surveys completed in 3 days vs 14 days (Yolanda). Cebu City: 95% in 5 days (Meralco FLISR
auto-restored 60% of feeders). Siargao/Dinagat (island grids): 4-6 weeks (logistics-limited, not grid-limited). Key metric: Restoration
2.5x faster than Haiyan for comparable Visayas damage.

6.3 Typhoon Carina (Gaemi) - July 2024: Modern Resilience in Action

Context: Full Luzon 500kV backbone; Meralco 100% FLISR + smart meters; NGCP LiDAR vegetation management; modular tower
designs. Damage: 42 towers (mostly 69kV in Bicol/Quezon); 1 substation flooded; widespread distribution poles. Restoration: Meralco
95% in 72 hours (auto-reclosing handled 70% of momentary faults; FLISR isolated 85% of sustained). NGCP pre-positioned crews
restored 230kV lines in <48 hours. Bicol ECs: 90% in 10 days (vs 3-4 weeks in 2014 for similar storms). Innovation: Drone-based
thermal inspection identified hotspots pre-storm; modular steel towers installed in 3 days vs 14 days conventional.

Typhoon Tracks & Grid Impact Zones: Comparative Analysis

Haiyan (Yolanda) Rai (Odette) Gaeml (Carina)
Nov 2013 Dec 2021 Jul 2024
Category 5 Category 4 Category 3
w 0 0

Latitude
|

s ]
176 an s e i 150 122 124 126 un 130 1 ne us 120 [t 14 126 [t 130 2

4
118 fif] [t 122 1
Longitude Longitude Longitude
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7. Remaining Challenges & Funding Gaps

7.1 Geographic

Vulnerability Hotspots

Despite progress, five critical vulnerability zones require urgent investment:

Philippines Power Grid: Vulnerability Hotspots & Key Infrastructure (2024)

Latitude

o

/

Vulnerability Level

Metro Manila
Flood-Prone Subs
PHP 25B needed

\
/ Small Island Grids
// PHP 128 needed

/S @

Mindanao (Zamboanga/
BARMM)
PHP 45B needed

=

@ Critical Wlnerahility! | Transmission Infrastructure
@ High |m— 500KV Backbone (Complete)
@ Medium | VMIP HVDC (Complete 2024}
@ Island Grids !— Mindanao 230kV (Ongoing)
Y 118 120 122 124 126
Longitude
Area Vulnerability Root Cause Investment Neq
Eastern Visayas Single 230kV corridor; frequent No N-2 redundancy; PHP 35B
landfall mountainous terrain
Bicol Region Radial 230KV feed; Single-circuit towers; no loop PHP 18B
volcanic/landslide risk
Mindanao Isolated grids; aging 69kV; conflict No 230kV backbone extension PHP 45B
(Zamboanga/BARMM) zones
Small Island Grids Diesel-dependent; no No submarine cable; limited RE PHP 12B
interconnection; surge
Metro Manila 12 subs <5m elevation; Ondoy Urban density; limited relocation PHP 25B
Flood-Prone Subs repeat risk
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7.2 Funding & Investment Gaps (2024 Assessment)

While over PHP 500B has been deployed since 2014, significant gaps remain across the resilience portfolio:
Philippines Power Sector Resilience: Funding Gaps (2024 Assessment)

ted: PHP 10.78
Geothermal Derisking Total: PHP 70.78

Gap: PHP 60B

Gap: PHP 128

Cyber-Physical Security Total: PHP 158
ammitted: PHP 38
Climate Adaptation Total: PHP 90B
{Substation elevation)
Gap: PHP 758
Distribution Hardening (ECs) PHP 2008 GAP Total: PHP 2808

Transmission Resilience
PHP 600B PHP G00B GAP
(TDP unfunded)

Total: PHP 12008

Total Need: PHP 1655.7B | Committed: PHP 708.7B | GAP: PHP 947B (57%)

o 200 400 600 800 1000 1200
Billion PHP

7.3 Institutional & Regulatory Gaps

- ERC Performance-Based Regulation (PBR): Still transitioning; SAIDI/SAIFI penalties/rewards not fully calibrated for
climate events

- Electric Cooperative Financial Viability: ~40% of 121 ECs below investment grade; cannot fund hardening without
subsidies

- Right-of-Way (ROW) Acquisition: Average 5-7 years for transmission lines; major bottleneck for TDP execution

- Inter-agency Coordination: DPWH/NGCP/EC coordination during restoration still ad-hoc; no unified command protocol

- Data Transparency: No public real-time SAIDI/SAIFI dashboard; ERC reports lag 12-18 months
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8. Climate Adaptation & Future Outlook

8.1 Emerging Climate Risks

- Sea-level rise: 12 coastal substations at risk by 2040 (DOE-JICA Hydro Inventory 2025)
- Increasing typhoon intensity: Design wind standards upgrading from 250 to 300 to 350 kph (DOE DC 2024-08-0024)
- ElINino/La Nina hydro volatility: Agus-Pulangi rehab critical (980 MW at risk); $350M rehab starts 2027

- Grid-forming inverters/BESS: Need 2,000+ MW by 2030 for inertia replacement as thermal plants retire (DOE DC
2024-06-0019)

8.2 Investment Pipeline Requirements (2025-2030)

Priority Area Estimated Need Key Projects Timeline
Transmission N-2 Redundancy PHP 350B E. Visayas 2nd corridor; Bicol loop; Mindanao 2025-2030
backbone
Distribution Hardening (ECs) PHP 200B Undergrounding; automation; pole replacement 2025-2030
nationwide
Climate Adaptation PHP 90B Substation elevation; flood barriers; 350 kph tower 2025-2030
standards
Geothermal Derisking PHP 70B P70.7B facility to unlock 2,100 MW baseload RE 2024-2028
BESS & Grid-Forming Inverters PHP 150B 2,000+ MW for frequency regulation & inertia 2025-2030
Submarine Cables (Islands) PHP 40B Palawan, Siquijor, Camiguin, other small grids 2026-2030
Cyber-Physical Security PHP 15B SCADA/OT hardening; real-time monitoring 2025-2028
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9. Conclusions & Recommendations

9.1 Summary Assessment

Dimension 2004 Baseline 2024 Status Trajectory
Transmission Backbone Radial, no VMIP, 600km 500kV Meshed, VMIP done, 1,500km 500kV Major Improvement
Distribution Automation <5% feeders automated 100% Meralco; 60% ECs Major Improvement
Meralco SAIDI 287 min/yr 85 min/yr -70%

Meralco SAIFI 3.2/yr 0.9/yr -72%
Typhoon Restoration 6-8 weeks (Haiyan) 2-3 weeks (Odette); <1 wk (Carina Luzon) 2.5-3x Faster
(Cat 4-5)
Generation Diversity Coal/Hydro/Geo dominant +4GW VRE; 600MW BESS; microgrids Diversifying
Funding Adequacy Chronic underinvestment PHP 500B+ deployed; PHP 600B+ gap Significant Gap
Climate Adaptation Reactive Policy framework exists; implementation Nascent
early
| EC Resilience Very poor Improving but uneven Lagging

9.2 Strategic Recommendations

1. Close the Transmission Funding Gap: Prioritize PHP 600B TDP unfunded projects through innovative financing
(green bonds, PPPs, MDB co-financing). Accelerate ROW acquisition via legislative streamlining.

2. Scale EC Modernization: Create a dedicated PHP 200B EC Resilience Fund with concessional financing, technical
assistance, and performance-based grants tied to SAIDI/SAIFI targets.

3. Accelerate Climate Adaptation: Fast-track substation elevation/flood-proofing for 12 critical Metro Manila sites;
mandate 350 kph design standard for all new transmission infrastructure.

4. Unlock Geothermal Baseload: Deploy the full PHP 70.7B Geothermal Derisking Facility to develop 2,100 MW of firm,
clean baseload power, reducing coal dependence and enhancing energy security.

5. Deploy Grid-Forming BESS at Scale: Target 2,000+ MW by 2030 with mandatory grid-forming capability to provide
synthetic inertia as thermal plants retire.

6. Complete Island Grid Interconnections: Prioritize submarine cables for Palawan, Siquijor, Camiguin and hybrid
RE+storage microgrids for remaining unserved areas (8 areas awarded under MGSP).

7. Institutionalize Unified Disaster Command: Establish permanent NGCP-DPWH-NEA-DOE coordination protocol with
pre-positioned contracts, shared logistics, and real-time situational awareness platform.

8. Enhance Data Transparency: Mandate public real-time SAIDI/SAIFI dashboards; require ERC to publish quarterly
resilience scorecards for all utilities.

9.3 Final Assessment

The Philippines has achieved substantial, measurable progress in power infrastructure resilience over 2004-2024, driven by
transmission backbone completion (VMIP, Luzon 500kV), distribution automation (FLISR, smart meters, reclosers) cutting
SAIDI/SAIFI by 60-70%, policy frameworks mandating hardening, and technology adoption (drones, LiDAR, modular towers, BESS)
accelerating restoration. The Haiyan -> Odette -> Carina restoration trajectory (60 days -> 21 days -> 7 days for Luzon) demonstrates
what is possible with sustained investment.

However, the PHP 600B+ transmission funding gap, EC financial weakness, coastal/substation flood risk, and accelerating climate
hazards require sustained investment and regulatory focus through 2030+. The next decade must focus on: (a) closing the N-2
redundancy gaps in Eastern Visayas, Bicol, and Mindanao; (b) bringing EC reliability to Meralco-like standards; (c) climate-proofing
coastal assets; and (d) unlocking geothermal and storage to firm the renewable transition. The foundation is built; the structure must
now be completed.
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Appendix: Data Sources & Methodology

Primary Government Sources

- Department of Energy (DOE) - Department Circulars 2018-2024; Philippine Energy Plan 2023-2050; Green Energy
Auction Results

- National Grid Corporation of the Philippines (NGCP) - Transmission Development Plan 2023-2032; Operations Data;
Typhoon Post-Action Reports

- Energy Regulatory Commission (ERC) - Performance Reports; PBR Framework; CAPEX Approvals

- National Electrification Administration (NEA) - EC Performance Data; Sitio Electrification Reports

- Power Sector Assets and Liabilities Management Corp. (PSALM) - Agus-Pulangi Rehab Bidding Documents

Utility Reports
- Meralco - Annual Integrated Reports (2019-2024); Sustainability Reports (2019-2024); Investor Presentations; SEC Form

17-Q/M17-A
- Visayan Electric Co. (VECO), Davao Light, Cotabato Light - Annual Regulatory Filings

International Finance Institution Reports
- World Bank - "Powering Progress: Electricity, Competitiveness, and Growth Pathways" (Philippines Economic Update
Midyear 2024)

- Asian Development Bank (ADB) - Loan Documents 3443-PHI, 3792-PHI (EC Modernization); Technical Assistance
Reports

- Japan International Cooperation Agency (JICA) - Hydropower Inventory Project (2025); Transmission Loan Agreements

News & Analysis (Contemporaneous Data)

- BusinessWorld - Energy sector coverage 2020-2026 (NGCP alerts, DOE policies, investment deals)
- Philippine Daily Inquirer / Business.Inquirer.net - Lisbet Esmael energy reporting (2020-2026): VMIP, Agus-Pulangi,
Geothermal, Grid Alerts

- Philippine News Agency - Government press releases on energy projects

Methodology Notes

- All monetary values in Philippine Pesos (PHP) unless noted; USD conversions at ~PHP 56-62/USD (2024-2026 range).
- SAIDI/SAIFI data from utility regulatory filings and ERC reports; normalized for Major Event Days (MED) where possible.
- Typhoon restoration timelines from NGCP media updates, NDRRMC final reports, and utility press releases.

- Investment figures from NGCP TDP, DOE circulars, ADB loan documents, and utility investor presentations.

- Vulnerability assessments based on DOE Philippine Energy Plan 2023-2050, NGCP TDP 2023-2032, and World Bank
Philippines Economic Update 2024.

Maps are schematic representations for illustrative purposes; not to survey-grade precision.
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