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Fact#1: 

Coal is 
unreliable.
The grid 
needs flexible 
generation.

ENERCON 2022

Coal plants are not operating strictly as baseload plants, 

contrary to what they were designed for. They ramp up and 

down during the day.

FREQUENT RAMPING

Coal plants are experiencing too many forced/unscheduled 

outages. This “intermittency” and their large unit sizes lead 

to spikes in the Wholesale Electricity Spot Market (WESM)

FORCED AND UNPLANNED OUTAGES

DOE coal moratorium supports the view that new coal 

capacity is not what the grid needs.

INFLEXIBLE GENERATION
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Coal plants are not operating strictly as baseload plants, contrary to 
what they were designed for. They ramp up and down during the day.

Coal-fired power plants accounts for the largest chunk and its contribution ramps up during peak 

hours. This indicates that they are cycling.

Average Hourly Energy Mix in 2019

MW

1.1
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Cycling operation of Sual Unit 2 over the past 2 years. Frequent outages were also observed

Power Output of Sual Coal-Fired Power Plant Unit 2 from January 2019 to June 2021

MW

Coal plants are not operating strictly as baseload plants, contrary to 
what they were designed for. They ramp up and down during the day.1.1
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GN Power Unit 2 and Sual Unit 2 shows intermittency – which aggravated the power shortage 
during Summer 2021

Outage Timeline of Four Baseload Coal-fired Plants during Summer 2021

Coal plants are experiencing too many forced/unscheduled outages.1.2
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The different types of coal plants have historically exceeded the allowable limit 

mandated by ERC of 32.3 days and 44.7 days, respectively for CFB and PSC plants

Total allowable outage duration

Total allowable outage duration

Circulating Fluidized Bed Pulverized Subcritical Coal

Average Outage Duration

Days

Note: Data shown is only up to June 2021; The outage limit is only effective starting 2021.
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Coal plants are experiencing too many forced/unscheduled outages.1.2
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Circulating Fluidized Bed Pulverized Subcritical Coal

Heat map of Plants Benchmarked on the Allowable Outage Days

The operational data of the average CFB and PSC power plants show that the outages 

they experienced are not at all random since the outages are frequently recurring 

year after year.

Note: Data shown is only up to June 2021

Coal plants are experiencing too many forced/unscheduled outages.1.2

https://app.powerbi.com/MobileRedirect.html?action=OpenReport&reportObjectId=ced2cad4-e7a2-4bfb-ab30-d8ab90686b54&ctid=6fd86bfd-ed2f-414b-8547-e0224e7bc4a6&reportPage=ReportSection8f721ea09ad04a1044aa&pbi_source=copyvisualimage
https://app.powerbi.com/MobileRedirect.html?action=OpenReport&reportObjectId=ced2cad4-e7a2-4bfb-ab30-d8ab90686b54&ctid=6fd86bfd-ed2f-414b-8547-e0224e7bc4a6&reportPage=ReportSection8f721ea09ad04a1044aa&pbi_source=copyvisualimage
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Actual and Forecasted Baseload Requirements in Luzon

MW

2030 Luzon Installed Baseload Capacity:

11,300 MW
+ 5,800MW (committed)
+ 8,900MW (indicative)

2030 Luzon Forecasted Baseload Demand:

12,000 MW

Thus, overcapacity of baseload plants

Additional capacity of coal plants is no longer needed.1.3
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The Luzon load demand has a huge variability.

Boxplots of Hourly Power Demand at Luzon in 2019

MW

Additional capacity of coal plants is no longer needed.1.3
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When we have 
too many baseload power plants, we will 
have too much power when we do not need it 
and not enough when we do.

What we need is flexible generation to have 
enough power whenever we need it. 



Fact#2: 

Variable 
Renewable 
Energy plants 
are reliable and 
can address 
our needs.

ENERCON 2022

vRE is variable, not intermittent in a way that makes them 

unreliable

VARIABLE, NOT INTERMITTENT

vRE can conveniently be dispatched and supply power 

during peak demand

CONVENIENTLY AVAILABLE

vRE has high availability rates and is accurately predictable

HIGHLY PREDICTABLE

MANAGEABLE WITH APPROPRIATE SYSTEM DESIGN

vRE’s intrahour variable loading can be effectively managed
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The average solar and wind power plant operates under variable generation – however, wind power 
plants have a bias towards low generating levels due to their high seasonality

Histogram of Generation Loading

Frequency in %

Solar Wind

vRE is variable, not intermittent in a way that makes them unreliable2.1
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The combination of solar and wind power production can add to the supply during peak periods.

Average Daily Gen. Profile of Solar/ Wind Plants of Luzon in 2019

MW

vRE can conveniently be dispatched during peak demand2.2
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Note: Data shown is only up to June 2021; For Solar, only 7am to 5pm hours are considered.

Solar Plants Wind Plants

Unavailability Duration, Average Unavailable Days

Even without an ERC-mandated limit, the unavailability duration of solar and wind power 

plants are significantly less than that of other types of technologies.

vRE has high availability rates and is accurately predictable2.3
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Acceptable values for MAPE and PERC95 are set to 18% and 30%, respectively. 

The aggregated performance of all renewable energy units in the grid have consistently 
outperformed this metric

Region

Actual Performance

MAPE PERC95

2019 2020
2021 

YTD
2019 2020

2021 

YTD

Solar

Luzon
5.42% 3.67% 3.94% 15.34% 14.98% 16.81%

Wind 6.30% 6.18% 5.84% 17.43% 18.29% 17.80%

Solar

Visayas
5.87% 3.48% 3.89% 17.99% 15.40% 17.93%

Wind 9.87% 8.52% 7.70% 28.15% 25.17% 21.86%

Aggregate Performance of Must Dispatch Generating units per Technology

vRE has high availability rates and is accurately predictable2.3
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Variability in power output is highest for a singular wind or solar plant. But at a system level, 

their variability and fluctuation tend to cancel out/ smoothen.

Variability of Solar Plants, MW

Individual Solar Plant Aggregated Solar Plants

vRE’s intrahour variable loading can be effectively managed2.4
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Variable generation does not mean unreliable. 

What is needed is to have the right energy 
mix to match the variability of the load 
demand.



Fact#3: 

Coal is 
expensive.

ENERCON 2022

Fuel costs of imported coal directly affect electricity prices

HIGHLY VOLATILE PRICES 

Outages by Coal plants directly cause price spikes in the 

WESM

INCREASED PRICES DUE TO UNRELIABILITY
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The price of coal reached more than 

four times its price since January 

2020. 

The price of natural gas has almost 

doubled in price from its price in 

January 2022

Price of Coal and Natural Gas in the Global Markets in 2020 to April 2022

Natural Gas (USD/MMBTu)

Coal (USD/T)

The volatility in fuel prices are 

translated into higher electric bills 

for the consumers. 

Fuel costs of imported coal directly affect electricity prices3.1
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The average generating cost in the spot market significantly increases whenever a coal 

plant is unavailable

Sual Unit 2 Timeline of Operation vs. Price of Electricity in the Spot Market 

during Summer 2021

1 BILLION peso increase 

in system market costs in 

just two days of outages 

Outages by Coal plants directly causes price spikes3.2
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Automatic fuel-cost pass through or "pasaload" 
and frequent outages in coal power plants 
makes the price of electricity higher...

…without the consumers realizing it.



Fact#4: 

Variable 
Renewable 
Energy plants 
are cheaper.

ENERCON 2022

vRE resources are free, indigenous, and abundant

LOCALLY-SOURCED RESOURCE

vRE have cheaper capital and operating expenses today 

and tomorrow

CHEAP AND IS EXPECTED TO BECOME CHEAPER

vRE achieved avoided market costs in its past years of 

operation

AVOIDED COSTS
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There are huge opportunities for renewable energy projects across the country

Grid Solar PV
On-shore 

Wind
Geothermal Hydropower Biomass

Luzon 35,031 54,115 285 270,603 210

Visayas 11,876 25,429 40 1,917 71

Mindanao 11,203 14,443 40 382,514 93

Total 58,110 93,987 365 655,034 374

Estimated CREZ Opportunity Capacity, MW

vRE resources are free, indigenous, and abundant4.1
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Renewable energy technologies are already cheaper than coal technologies, and 
will only go cheaper

Cost Parameters of Different Power Generation Technologies in the Philippines

(DOE, 2020)

Power Plant Technology​ MW Capacity​ Capex​ Fixed O&M​ Variable O&M​

Coal​

150​ 3,000 45 7

300​ 2,000 38 6

600​ 3,636 42 5

Wind-on-shore​

<1 MW​ 6,160 112 4

>5 MW​ 1,980 112 4

>100MW​ 1,520 29 1

Solar​

<1 MW​ 2,998 30 -

1 - 5 MW​ ~1150 10 -

5 - 100 MW​ ~ 950 ~15 -

>100​ 847 25 -

Nuclear​ 330​ 4,700​ 60​ 3​

1000​ 5,433​ 60​ 3​

vRE have cheaper capital and operating expenses today and tomorrow4.2
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Renewable has reduced the settlement price of electricity by 28% during 

peak hours even with less than 3% share in energy mix
Actual Settlement Price of Electricity vs. Avoided Cost due to RE in 2019

PHP/MWh

vRE avoided market costs in its past years of operation4.3
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VRE, being available at the right time, 
displaces the need to dispatch more 
expensive generators.

Thus, reducing the price of electricity 
whenever they are available. 
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CONCLUSIONS

Flexible generation is needed

Additional baseload coal is no longer what the 

Philippines needs since it is inflexible and in 

overcapacity

VRE sources are feasible in PH
Variable RE sources are reliable because of 

their high availability and predictability, and 

can be further maximized with the 

appropriate system design and policies

VRE is cheaper

Variable RE sources are among the cheapest 

and have historically reduced the price of 

electricity

Coal is NOT cheap
Coal is not the most cost-effective and has 

hidden costs tied to it
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