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Republic of the Philippines
ENERGY REGULATORY COMMISSION
San Miguel Avenue, Pasig City

Draft No. 1

RULES FOR THE MONITORING OF VARIABLE RENEWABLE
ENERGY (VRE) GENERATING FACILITIES PERFORMANCE

Pursuant to Sections 23, 25 and 45 (b) of Republic Act No. 9136, otherwise
known as the “Electric Power Industry Reform Act of 2001 (“the Act”), and
Rule 5, Section 4 (e), (h) and Rule 11, Section 5 of the Implementing Rules
and Regulations (IRR) of the Act, the Energy Regulatory Commission
(ERC) hereby adopts and promulgates these Rules

ARTICLE I - OBJECTIVES
Section 1. These Rules aim to:
(a)
(b)

(c)
(d)

Classify the Component and Plant states as well as
outages of VRE Generating Facilities;
Have a uniform technical code for the Component and
Plant states/outage classification of the VRE Generating
Group / Sub-Groups/Plants;
Monitor the Component and Plant states as well as
outages of all VRE Generating Facilities;
To determine the reliability performance of VRE
Generating Facilities through component and plant state
reports in a certain period.
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ARTICLE II - GOVERNING PRINCIPLES
Republic Act No. 9136, otherwise known as the Electric Power
Reform Act of 2001 or the EPIRA, declares as policies of the State: 1) to
ensure quality, reliability, security and affordability of the supply of electric
power; 2) to ensure transparency in a regime of free and fair competition,
with full public accountability to achieve greater operational and economic
efficiency; and 3) to protect the public interest as it is affected by the rates
and services of electric utilities and other providers of electric power.
Further stated in EPIRA, the ERC shall have the responsibility of
promoting competition, encouraging market development, ensuring
customer choice, and penalizing abuse of market power in the electric
power industry.
The Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance is among the rules promulgated by the
ERC to encourage VRE Generating Facilities perform better by reducing its
outages to achieve greater operation efficiency. This can done by
determining the reliability performance of VRE Generating Facilities that
may later on be used in setting performance standards.
ARTICLE III - SCOPE AND APPLICATION
Section 1. These Rules shall apply to all Generation Companies with
VRE Generating Facilities, such as Wind Farms and Photovoltaic
Generation System that are connected to the Grid.
Run-of-River Hydroelectric plant shall be covered by ERC Resolution
No. 21, Series of 2016, the rules governing the monitoring of performance
of conventional generating units.

ARTICLE IV - DEFINITION OF TERMS
Section 1. As used in these Rules, the following terms shall have the
following respective meanings:
(a)

Balance of Plant (BOP). Supporting components and
auxiliary systems of a power plant needed to deliver the
energy, other than the generating Group/Sub-Group
itself.
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(b)

Force Majeure Event. An event beyond the reasonable
control of the Participant claiming force majeure which,
through the exercise of due foresight and Good Industry
Practice, that Participant could not have avoided and
which, by exercise of due diligence, that Participant is
unable to overcome. Such events include, but are not
limited to the following, to the extent that such event
prevents performance of a Participant of an obligation:
typhoon; storm; tropical depression; flood or inundation;
lightning strikes; earthquake; volcanic eruption; fire;
epidemic; war; invasion; riot; national emergencies, civil
disturbance; sabotage; explosion; insurrection; military or
usurped power; action of any court or governmental
authority; or any civil or military authority de facto or de
jure; act of God or the public enemy; or any other event or
cause of a similar nature beyond the reasonable control of
the Participant claiming force majeure. A strike or labor
dispute is not a Force Majeure Event.

(c)

Inverter Station (IS). Consist of PV Clusters.

(d)

Off-Taker. The entity that receives the power produced
by the plant. This is not necessarily the purchaser of the
power, but the entity that takes control of the power when
it leaves the plant boundary, such as a System Operator.

(e)

Plant Boundaries. For the purpose of this Rule, the
preferred plant boundary at the revenue meter is usually
at the high‐voltage terminals of the Generator Step‐Up
(GSU) transformer and the station service transformers.
In cases of multiple Sub‐Groups, the plant boundary
would be at the metering of the low side of the substation
transformer (load) side of the generator voltage circuit
breakers; or any equipment boundary that is reasonable
considering the design and configuration of the
generating Group / Sub-Group.

(f)

Photovoltaic (PV). A method of generating electrical
Energy by converting solar radiation into direct current
electricity using semiconductors that directly produce
electricity when exposed to light.

(g)

Photovoltaic Generation Systems (PVS). A power
system which is made up of one or more solar panels, a
controller or inverter, and the interconnections and
mounting for the other Components, which is connected
to the system at a single Connection Point.
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(h)

PV Cluster. Group of PV Modules installed in tables and
combined in string inputs to be sent as a single source of
Direct Current (DC) power to be fed into an individual
inverter.

(i)

PV Module. A photovoltaic module consists of multiple
PV cells connected in series to provide a higher voltage
output.

(j)

Revenue Meter. The revenue meter is a device used to
measure the electricity generated from a plant, Group, or
Sub-Group, depending on the plant configuration. The
revenue meter accounts for the electricity sold to the
customer and is normally owned by the off-taker.

(k)

Transmission Network Provider (TNP). The party
that is responsible for maintaining adequate Grid capacity
in accordance with the provisions of the Philippine Grid
Code.

(l)

Utility. The principal organization that owns one or
more plants.

(m) Variable Renewable Energy (VRE) Generating
Facility. A facility consisting of one or more Generating
Group / Sub-Groups, where electric Energy is produced
from a source that is renewable, cannot be stored by the
facility owner or operator and has inherent intermittency
that is beyond the control of the facility owner or
operator. For the avoidance of doubt, it refers to Wind
Farms, Photovoltaic Generation System.
(n)

Wind Farm. A collection of Wind Turbine Generators
that are connected to the Grid at a single Connection
Point.

(o)

Wind Turbine Generator (WTG). A Generating
Group/Sub-Group that uses wind as primary resource.

(p)

Gross Actual Generation (GAG). Gross Actual
Generation is the sum of all individual turbine/PV Cluster
meters before removing station service or auxiliary loads.
In wind, GAG should be measured as close to the turbine’s
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generator as possible so that generation is measured
before any auxiliary use by the turbine.
(q)

Maximum Turbine Capacity (MTC). Maximum
Turbine Capacity is the maximum system rating (in MW)
for a single turbine system, such as when turbines are
enhanced above the turbine system’s capacity rating.

(r)

Maximum PV cluster Capacity (MPC). Maximum
PV Cluster Capacity is the maximum system rating (in
MW) for a single PV cluster such as when PV Modules are
enhanced above the PV system’s capacity rating. PV
Module or panel is a packaged, connected assembly of PV
cells.

(s)

Net Actual Generation (NAG). NAG is the net
generation (MWh) recorded at the revenue meter. It is
possible to have a negative NAG value if the Group’s
station service or auxiliary loads are greater than thetotal
generation.

(t)

Net Available Capacity (NAC). NAC is the actual
generating capability at the revenue meter during the time
of a planned, maintenance, forced, reserve, or spinning
event.
For example, if the NMC is 120 MW and a maintenance
event (feeder outage) reduces the capability by 5 MW,
then the NAC is 115 MW.

(u)

Net Dependable Capacity (NDC). NDC is the actual
generating capability at the revenue meter less capacity
losses. These losses may include, but are not limited to,
losses from no wind, low wind, high wind, derated winds
(less than rated capacity), or losses that occur outside the
manufacturer’s operating specifications (temperature and
electrical). Another way of looking at NDC is the Capacity
of the turbine at 100% availability while running within
the manufacturer’s specification with the fuel source
available (wind or irradiance).
For example, if the NMC is 100 MW and the losses from
all wind problems is 40% then the NDC can be calculated
as 100 MW x (1 - 0.40). Our NDC would be 60 MW.
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NDC may also be calculated as follows: [(Actual
Generation) + (Turbine specific losses) + (reserve
shutdown) + (Site outages such as off-taker problems +
balance of plant, not wind related)] / (PH).
(v)

Net Dependable Energy (NDE). The Net Dependable
Energy is the potential energy based upon available
resource.

(w)

Net Maximum Capacity (NMC). NMC is the actual
maximum generating capability at the revenue meter and
is equal to the Total Installed Capacity less any electrical
losses. These losses may include, but are not limited to,
transformation losses, line losses, and other auxiliary
losses between the turbine and the revenue meter.
For example, if the group installed capacity is 100 MW
and the loss is 2% then the NMC can be calculated as 100
MW x (1 - 0.02). The NMC is 98 MW.

(x)

PV cluster Net Maximum Capacity (PNMC).
PNMC is the average Net Maximum Capacity of each PV
Cluster in the Sub-Group. It is calculated by dividing the
NMC of the Sub-Group by the number of PV Cluster in
the Sub-Group.

(y)

PV System Capacity (PSC). PV System Capacity is the
rating of the entire solar PV system and is dependent on
the size of PV Modules and the rating on the string
combiner box.

(z)

Reserve Capacity. Reserve Capacity is the Available
Capacity less the dispatched capacity. It is the capacity of
the turbines or PV Cluster within a Sub-Group that is
available but not dispatched. These turbines or PV
Clusters must be available and connected to a Sub-Group,
not in an inactive state, and their output can be
temporarily added to the Sub-Group at a moment’s notice
in the event that another turbine becomes unavailable.
For example:
Available Capacity = 410 MW
Dispatched Capacity = 400 MW
Reserve Capacity = 10 MW (410 MW – 400 MW)

(aa) Turbine Net Maximum Capacity (TNMC). TNMC is
the average Net Maximum Capacity of each turbine in the
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Sub-Group. It is calculated by dividing the NMC of the
Sub-Group by the number of turbines in the Sub-Group.
This value is used in equations so that turbine hours and
turbine capacity may be used to arrive at a theoretical net
max generation.
When multiple Sub-Groups are being pooled together,
this value for the pooled set of turbines is equal to the sum
of the capacities divided by the sum number of turbines.
(bb) Turbine System Capacity (TSC). Turbine System
Capacity is the rating of the entire wind turbine system.
This is dependent on tower loading, the size of the rotor,
the ratings on the generator and gearbox. It is not the
rating of any of the individual components.
(cc) Total Installed Capacity (TIC). Total Installed
Capacity is the sum of all the wind turbines’ or solar PVs’
system capability as a whole within the Sub-Group,
including reserve turbines or PV Clusters within the SubGroup. The Total Installed Capacity of related Sub Groups
may be summed to determine the Total Installed Capacity
of a Group or Plant.
Example for wind, suppose that you have two Sub-Groups
within the Group. The first Sub-Group is comprised of 20
Vestas V-47 machines rated at 0.66 MW each, and the
second Sub-Group is comprised of 10 GE 1.5 machines
rated at 1.5 MW each. The TIC would be (20 x 0.66 MW)
+ (10 x 1.5 MW), which would be 13.20 MW + 15.0 MW.
This would give you a TIC of 25.2 MW
(dd) Group / Sub-Group Derating. The difference
between dependable capacity and available capacity.
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ARTICLE V - WIND PLANTS, GROUPS, AND SUB-GROUPS
Section 1. Wind Power System

Figure 1: Typical Wind Plant Layout

The diagram in Figure 1 represents a typical wind plant with the
plant boundary at the revenue meter. Groups usually represent different
phases of development. For example, in Group 1 there are two Sub‐Groups,
where each Sub‐Group contains different turbine types installed in the
same year. If a Sub‐Group is repowered with different turbine types or
manufacturers, the Sub‐Group is retired and a new Sub‐Group created
under the same Group. It is recognized that there are many potential
layouts of wind plants, so there are no strict rules for Plant, Group, and
Sub‐Group layout other than a Sub‐Group can only contain turbines of a
specific make, model, and version.
Although Figure 1 shows the Sub‐Groups as being electrically
isolated, this need not be the case. A feeder may have multiple turbine
types. The Plant is responsible for allocating generation of electricity and
hourly distributions using feeder meters, turbine meters, Supervisory
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Control and Data Acquisition (SCADA) systems, manual logs, or other
means into the proper Sub‐Groups.
Wind Plant is defined as a collection of wind turbine Groups at a
single physical location. There may be any number of wind turbine Groups
at a wind plant. Wind Plant Group is one or more Sub‐Groups that are
contained within a common plant boundary. There may be any number of
Groups per wind plant. Groups are usually phases that are commissioned
during a particular year. Wind Plant Sub-Groups is a collection of wind
turbine machines with the same manufacturer, designs, model number, and
phase of construction.
Component outage and performance data are reported at the SubGroup or Group level.
Section 2. Time Designations

Figure 2: Time Designation Diagram (Wind)

2.1 Calendar Turbine-Hours (CalTH). CalTH is the sum of Inactive
Turbine‐Hours (ITH) and Period Turbine‐Hours (PDTH).
Formula: CalTH = ITH + PDTH
2.1.1 Inactive Turbine-Hours (ITH). ITH is the number of
turbine‐hours in a period being reported that the Sub‐Group is
in the inactive state.
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Formula: (ITH = IRTH + MBTH + RTH)
2.1.1.1 Inactive Reserve Turbine-Hours (IRTH). IRTH is
the total number of turbine‐hours in a period being
reported that the Sub‐Group is in the inactive reserve
state.
2.1.1.2 Mothballed Turbine-Hours (MBTH). MBTH is the
total number of turbine‐hours in a period being reported
that the Sub‐Group is in the mothballed state.
2.1.1.3 Retired Unit Turbine-Hours (RTH). RTH is the
total number of turbine‐hours in a period being reported
that the Sub‐Group is in the retired state.
2.1.2 Period Turbine-Hours (PDTH). PDTH is the number of
turbine‐hours that the Sub‐Group is in the active state.
Formula: PDTH = ISTH + RSTH + FTH + MTH + PTH +
RUTH
2.1.2.1 Available
Site Available Turbine-Hours (SATH). SATH is the
number of active turbine hours that the wind resource
was available for generation.
Formula: SATH = PDTH – (FTH + MTH + PTH + RUTH)
Equipment Available Turbine-Hours (EATH). EATH is
the total active turbine hours that the equipment is
considered available for generation.
Formula: EATH = ISTH + RSTH + RUTH
2.1.2.1.1 In-Service Turbine-Hours (ISTH). ISTH is
the number of turbine‐hours the Sub‐Group is
synchronized to the system. It is the turbine‐hours
that the contactors are closed and generation is
provided to the grid.
2.1.2.1.2 Reserve Shutdown Turbine-Hours (RSTH).
RSTH is the sum of all turbine‐hours for turbines
that are available but not in service or not scheduled
in the WESM / System Operator.
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2.1.2.2 Unavailable
Site Unavailable Turbine-Hours (SUTH). SUTH is the
total active turbine hours where the site was unavailable
for generation due to equipment outages or unavailable
resource.
Formula: SUTH = PTH + FTH + MTH + RUTH
Equipment Unavailable Turbine-Hours (EUTH). EUTH is
the total active turbine hours where the equipment was
unavailable for generation due to equipment outages.
Formula: EUTH = PTH + FTH + MTH
2.1.2.2.1 Unplanned Outages and Derates
2.1.2.2.1.1 Forced Turbine-Hours (FTH). FTH
is the sum of all turbine‐hours that the Sub‐
Group is off‐line due to Forced Events.
2.1.2.2.1.2
Maintenance
Turbine-Hours
(MTH). MTH is the sum of all turbine‐hours
that the Sub‐Group is off‐line due to a
Maintenance Event. Characteristically, a
maintenance event can occur at any time
during the year, has a flexible start date, may
or may not have a predetermined duration,
and is usually much shorter than a Planned
Event.
2.1.2.2.2 Planned Outages and Derates
2.1.2.2.2.1 Planned Turbine-Hours (PTH).
PTH is the sum of all Turbine‐Hours that the
Sub‐Group is off‐line due to a Planned Event.
A Planned Event is scheduled well in advance
and is of predetermined duration and can
occur several times a year.
2.2 Outside Management Control (OMC Active). OMC hours are
hours that the Sub-Group is off‐line due to events that are outside
management control, such as abnormal weather or off‐taker planned
or unplanned downtime.
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Energy losses due to the following causes should not be considered
when computing the Group / Sub-Group controllable performance
because these losses are not considered to be under the control of
plant management:


Grid connection or substation failure that is not under
management control and beyond plant asset boundary.
Note: This relates to problems with transmission lines
and switchyard equipment outside the boundaries of the
plant and not owned by the plant.



Force Majeure



Illegal or Unauthorized strike.



Loss of required communication with Off-taker and
Transmission Network Provider (not plant equipment).



Outages initiated by avian shut downs, flicker, and noise.

2.2.1 OMC Forced Turbine-Hours (oFTH). oFTH is a subset of
FTH, accounting for Forced Turbine‐Hours that are due to
events deemed to be outside of management control.
2.2.2 OMC Maintenance Turbine-Hours (oMTH). oMTH is a
subset of MTH, accounting for Maintenance Turbine‐Hours
that are due to events deemed to be outside of management
control.
2.2.3 OMC Planned Turbine-Hours (oPTH). oPTH is a subset of
PTH, accounting for Planned Turbine‐Hours that are due to
events deemed to be outside of management control.
2.3 Resource Unavailable Turbine-Hours (RUTH). RUTH is the
number of turbine‐hours the Sub‐Group is not producing electricity
due to the wind being too low or too high or due to reasons outside
the manufacturer’s operating specifications. This includes normal
system startup, calibrations, system checks and ramp-up, such as
cable untwisting, battery checks, etc. RUTH is classified as Available
Turbine‐Hours for equipment calculations and Unavailable Turbine‐
Hours for site calculations.
2.4 Equivalent Hours
Equivalent hours occur when turbine power is reduced from the
Maximum Turbine Capacity MW.
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2.4.1 Equivalent Forced Derated Turbine Hours (EFDTH).
EFDTH is the total number of equivalent forced turbine hours
when turbine output is reduced for forced issues.
2.4.2 Equivalent Maintenance Derated Turbine Hours
(EMDTH). EMDTH is the total number of equivalent
maintenance turbine hours when the turbine output is reduced
for maintenance turbine hours, EMDTH must meet the
requirements for a maintenance outage. The turbine must be
capable of running until the following week unless the outage
occurs on the weekend the turbine must be capable of running
through the following week.
2.4.3 Equivalent Planned Derated Turbine Hours (EPDTH).
EPDTH is the total number of equivalent planned turbine hours
when turbine output is reduced for a planned issue.
2.4.4 OMC Equivalent Forced Derated Turbine Hours
(oEFDTH). oEFDTH is the total number of OMC equivalent
forced turbine hours when turbine output is reduced for OMC
forced issues.
2.4.5 OMC Equivalent Maintenance Derated Turbine Hours
(oEMDTH). oEMDTH is the total number of OMC equivalent
maintenance hours when turbine output is reduced for OMC
maintenance issues.
2.4.6 OMC Equivalent Planned Derated Turbine Hours
(oEPDTH). oEPDTH is the total number of OMC equivalent
planned hours when turbine output is reduced for OMC
planned issues.
2.4.7 Equivalent Reserve Shutdown Derated Turbine Hours
(ERSDTH). ERSDTH is the total number of equivalent reserve
shutdown hours when turbine output is available but not in
service or not scheduled in the WESM / System Operator.
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ARTICLE VI – PV PLANTS, GROUPS, AND SUB-GROUPS
Section 1. Photovoltaic Generation System

Figure 3: Photovoltaic Generation System (PVS) Layout

The diagram in Figure 3 represents a typical PV System (PVS) with
the plant boundary at the revenue meter. Groups are usually contained
within a common plant boundary connected to a specific transformer.
There are many potential layouts of PVS, so there are no strict rules for
plant, Group, and Sub‐Group layout other than a Sub‐Group can only
contain turbines of a specific make, model, and version.
Although Figure 3 shows the Sub‐Groups as being electrically
isolated, this need not be the case. A feeder may have multiple PV Module
types. The plant is responsible for allocating generation of electricity and
hourly distributions using feeder meters, SCADA systems, manual logs, or
other means into the proper Sub‐Groups.
A PVS Plant is defined as a collection of PV Clusters at a single
physical location. There may be any number of PV Clusters at a solar plant.
PVS Group is one or more Sub‐Groups that are contained within a common
plant boundary connected to a specific transformer. There may be any
number of Groups per PVS. A PVS Sub‐Group is a collection of PV Cluster
with the same manufacturer, designs, model number, and phase of
construction. Component outage and performance data are reported at the
Sub-Group or Group level.
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Section 2. Time Designations

Figure 4: Time Designation Diagram (PVS)

2.1 Calendar PV cluster-Hours (CalPH). The sum of Inactive PV
cluster‐Hours (IPH) and Period PV cluster‐Hours (PDPH). In most
cases, PDPH and CalPH will be the same number.
Formula: CalPH = IPH + PDPH
2.1.1 Inactive PV cluster-Hours (IPH). IPH is the number of PV
cluster‐Hours in a period being reported that the Sub‐Group is
in the inactive state.
Formula: (IPH = IRPH + MBPH + RPH)
2.1.1.1 Inactive Reserve PV cluster-Hours (IRPH). IRPH is
the total number of PV cluster‐Hours in a period being
reported that the Sub‐Group is in the inactive reserve
state.
2.1.1.2 Mothballed PV cluster-Hours (MBPH). MBPH is
the total number of PV cluster‐Hours in a period being
reported that the Sub‐Group is in the mothballed state.
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2.1.1.3 Retired PV cluster-Hours (RPH). RPH is the total
number of PV cluster‐Hours in a period being reported
that the Sub‐Group is in the retired state.
2.1.2 Period PV cluster-Hours (PDPH). PDPH is the number of
PV cluster‐Hours that the Sub‐Group is in the active state.
Formula: (PDPH = ISPH + RSPH + FPH + MPH + PPH +
RUPH)
2.1.2.1 Available
Site Available PV cluster-Hours (SAPH). SAPH is the
number of active PV cluster-Hours that the wind resource
was available for generation.
Formula: SAPH = PDPH – (PPH + FPH + MPH + RUPH)
Equipment Available PV cluster-Hours (EAPH). EAPH is
the total active PV cluster-Hours that the equipment is
considered available for generation.
Formula: EAPH = ISPH + RSPH + RUPH
2.1.2.1.1 In-Service PV cluster-Hours (ISPH). ISPH
is the number of PV cluster‐Hours the Sub‐Group is
synchronized to the system. It is the PV cluster‐
Hours that the contactors are closed and generation
is provided to the grid.
2.1.2.1.2 Reserve Shutdown PV cluster-Hours
(RSPH). RSPH is the sum of all PV cluster‐Hours
for PV Cluster that are available but not in service or
not scheduled in the WESM / System Operator.
2.1.2.2 Unavailable
Site Unavailable PV cluster-Hours (SUPH). SUPH is the
total active PV Module cluster-Hours where the site was
unavailable for generation due to equipment outages or
unavailable resource.
Formula: SUPH = PPH + FPH + MPH + RUPH
Equipment Unavailable PV cluster-Hours (EUPH). EUPH
is the total active PV Module cluster-Hours where the
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equipment was unavailable for generation due to
equipment outages.
Formula: EUPH = PPH + FPH + MPH
2.1.2.2.1 Unplanned Outages and Derates
2.1.2.2.1.1 Forced PV cluster-Hours (FPH).
FPH is the sum of all PV cluster‐Hours that
the Sub‐Group is off‐line due to forced events.
2.1.2.2.1.2 Maintenance PV cluster-Hours
(MPH). MPH is the sum of all PV cluster‐
Hours that the Sub‐Group is off‐line due to a
Maintenance Event. Characteristically, a
maintenance event can occur at any time
during the year, has a flexible start date, may
or may not have a predetermined duration,
and is usually much shorter than a Planned
Event.
2.1.2.2.2 Planned Outages and Derates
2.1.2.2.2.1 Planned PV cluster-Hours (PPH).
PPH is the sum of all PV cluster‐Hours that
the Sub‐Group is off‐line due to a planned
event. A Planned Event is scheduled well in
advance and is of predetermined duration and
can occur several times a year.
2.2 Outside Management Control (OMC - Active). OMC hours are
hours that the Sub-Group is off‐line due to events that are outside
management control, such as abnormal weather or off‐taker planned
or unplanned downtime.
Energy losses due to the following causes should not be considered
when computing the Group / Sub-Group controllable performance
because these losses are not considered to be under the control of
plant management:


Grid connection or substation failure that is not under
management control and beyond plant asset boundary.
Note: This relates to problems with transmission lines
and switchyard equipment outside the boundaries of the
plant and not owned by the plant.
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Force Majeure



Illegal or Unauthorized strike.



Loss of required communication with Off-taker and
Transmission Network Provider (not plant equipment).



Outages initiated by avian shut downs, flicker, and noise.

2.2.1 OMC Forced PV cluster-Hours (oFPH). Subset of FPH,
accounting for Forced PV cluster‐Hours that are due to events
deemed to be outside of management control.
2.2.2 OMC Maintenance PV cluster-Hours (oMPH). Subset of
MPH, accounting for Maintenance PV Module cluster‐Hours
that are due to events deemed to be outside of management
control.
2.2.3 OMC Planned PV cluster-Hours – oPPH. Subset of PPH,
accounting for Planned PV cluster‐Hours that are due to events
deemed to be outside of management control.
2.3 Resource Unavailable PV cluster-Hours (RUPH). RUPH is the
number of PV Module cluster‐Hours the Sub‐Group is not producing
electricity due to the solar irradiance being too low or due to reasons
outside the manufacturer’s operating specifications. This includes
normal system startup, calibrations, system checks and ramp-up,
such as cable untwisting, battery checks, etc. RUPH is classified as
Available PV cluster‐Hours for equipment calculations and
Unavailable PV cluster‐Hours for site calculations.
2.4 Equivalent Hours. Equivalent hours occur when PV Cluster power
is reduced from the Maximum PV Cluster capacity MW. The
equivalent hours can be calculated several ways:
NOTE: Equivalent hours are only used in the numerator of
equations as the hours are already counted as in-service hours in the
denominator. Turbine output is reduced but the Group / Sub-Group
is still on line or available.
2.4.1 Equivalent Forced Derated PV cluster-Hours (EFDPH).
EFDPH is the total number of equivalent forced PV clusterhours when PV Cluster output is reduced for forced issues.
2.4.2 Equivalent Maintenance Derated PV cluster-Hours
(EMDPH). EMDPH is the total number of equivalent
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maintenance PV cluster-Hours when the PV Cluster output is
reduced for maintenance PV cluster-Hours, EMDPH must meet
the requirements for a maintenance outage. The PV Cluster
must be capable of running until the following week unless the
outage occurs on the weekend the PV Cluster must be capable of
running through the following week.
2.4.3 Equivalent Planned Derated PV cluster-Hours (EPDPH).
EPDPH is the total number of equivalent planned PV clusterHours when PV Module cluster output is reduced for a planned
issue.
2.4.4 OMC Equivalent Forced Derated PV Module clusterHours (oEFDPH). oEFDPH is the total number of OMC
equivalent forced PV cluster-Hours when PV Cluster output is
reduced for OMC forced issues.
2.4.5 OMC Equivalent Maintenance Derated PV cluster-Hours
(oEMDPH). oEMDPH is the total number of OMC equivalent
maintenance hours when PV Module cluster output is reduced
for OMC maintenance issues.
2.4.6 OMC Equivalent Planned Derated PV Cluster-Hours
(oEPDPH). oEPDPH is the total number of OMC equivalent
planned hours when PV Cluster output is reduced for OMC
planned issues.
2.4.7 Equivalent Reserve Shutdown Derated PV Cluster-Hours
(ERSDPH). ERSDPH is the total number of equivalent reserve
shutdown hours when PV Cluster output is available but not in
service or not scheduled in the WESM / System Operator.

ARTICLE VII – VRE GENERATING FACILITIES STATE
CLASSIFICATION
Section 1. VRE Generating Facilities State Classification. The VRE
Generating Facilities states shall be classified according to the state of event
as it occurs to a certain User as defined in these Rules.

Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance

Page 20 of 46

ANNEX A
Draft

Figure 5: Sub-Group States Diagram

1.1 Active. A Group/Sub-Group generally enters the active state on
its service date.
1.1.1 Available. The state in which a Group/Sub-Group is
capable of providing service, whether or not it is actually in
service and regardless of the capacity level that can be provided.
1.1.1.1 In-Service. The state in which a Group/SubGroup is electrically connected to the grid
1.1.1.1.1 No Derating (ND). The state in which a
Group/Sub-Group has the same maximum capacity
and available capacity.
1.1.1.1.2 Maintenance Derating (MD). A
derating that can be deferred beyond seven (7) days,
but requires a capacity reduction before the next
planned outage.
1.1.1.1.3 Forced Derating (FD). A partial
reduction in the capability of a generating
Group/Sub-Group due to a failure that cannot be
postponed beyond the end of the next weekend
1.1.1.2 Reserve Shutdown (RS) Events. This is a state
in which a Group/Sub-Group is available but not in
service or not scheduled in the WESM/System Operator.
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1.1.2 Unavailable. The state in which a Group/Sub-Group is
not capable of operation because of operational or equipment
failures, external restrictions, testing, work being performed, or
an adverse condition. The unavailable state persists until the
Group/Sub-Group is made available for operation, either by
being synchronized to the system (In-Service state) or by being
placed in the Reserve Shutdown state.
1.1.2.1 Planned Outage (PO) Events. The state in
which a Group/Sub-Group is unavailable due to
inspection, testing, preventive maintenance or overhaul. A
Planned Outage is scheduled with a pre-determined
duration and is coordinated with the System Operator.
The Planned Outage of a Group/Sub-Group shall be
reflected in the Grid Operating and Maintenance Program
(GOMP).
1.1.2.2 Unplanned Outage Events.
1.2.2.1 Forced Outage (FO) Events. An
unplanned outage that usually results from a
mechanical, electrical, hydraulic, control system trip
or an operator-initiated trip in response to a
Group/Sub-Group alarm. A complete reduction in
the capability of a generating Group / Sub-Group
due to a failure that cannot be postponed beyond
the end of the next weekend.
1.1.2.2.2 Maintenance Outage (MO) Events. An
outage that does not require immediate removal
from the In-Service state but requires a Group /
Sub-Group to be removed from the Available state
before the next planned outage. This is scheduled at
least seven (7) days in advance. These are
components or systems that are close to failure or in
need of modification. The turbine/PV cluster should
be capable of running until the following week. If
the turbine / PV cluster requires maintenance and
won’t be able to run until the following week, then
the outage is FO, not MO. Repairs can take place
anytime as long as the turbine/PV cluster is capable
of running as stated above.

Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance

Page 22 of 46

ANNEX A
Draft

1.2 Inactive. The state in which a Group/Sub-Group is unavailable
for service for an extended period of time for reasons not related to
the equipment.
1.2.1 Inactive Reserve (IR). The state in which a Group/SubGroup is unavailable for service but can be brought back into
service after some repairs in a relatively short duration of time,
typically measured in days. The Group/Sub-Group must be on
RS a minimum of 60 days before it can move to IR status.
1.2.2 Mothballed (MB). The state in which a Group/SubGroup is unavailable for service but can be brought back into
service after some repairs with appropriate amount of
notification, typically weeks or months. A Group/Sub-Group
that is not operable or is not capable of operation at a moment’s
notice must be on a forced, maintenance or planned outage and
remain on that outage for at least 60 days before it is moved to
the MB state.
1.2.3 Retired. The state in which a Group/Sub-Group is
unavailable for service and not expected to return to service in
the future

ARTICLE VIII - RELIABILITY PERFORMANCE FACTORS FOR
WIND PLANTS
Section 1. The Reliability Performance Factors shall be computed by
the ERC. The relationships among the performance factors are based on
Period Turbine-Hours and are expressed in percent.
Equipment Performance Factors. These are performance factors
that highlight the effect of the equipment to the performance of the plant
and reduce the effect of the resource availability (plant view). In order to do
that, Resource Unavailable Turbine-Hours (RUTH) are considered
available non-generating hours rather than forced outage hours. This gives
the maximum number of hours the equipment could have operated
normally.
(a)

Equipment Equivalent Availability Factor (EEAF).
Percentage of period that the WTG equipment was
available.
(
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(b)

Equipment Equivalent Unavailability Factor
(EEUF). Percentage of period that the WTG equipment
was unavailable.
(

(c)

)

Equipment Equivalent Planned Outage Factor
(EEPOF). Percentage of period that the WTG equipment
was in planned downtime.
(

(d)

Equipment Equivalent Maintenance Outage
Factor (EEMOF). Percentage of period that the WTG
equipment was in maintenance downtime.
(

(e)

)

Equipment Equivalent Forced Outage Factor
(EEFOF). Percentage of period that the WTG equipment
was forced off line. Including low and high winds.
(

(f)

)

)

Equipment Equivalent Unplanned Outage Factor
(EEUOF). Percentage of period that the WTG equipment
was unavailable due to forced and maintenance
downtime. For generation resource planning.
(

(g)

Equipment Equivalent Scheduled Outage Factor
(EESOF). Percentage period that the WTG equipment
was unavailable due to maintenance and planned
downtime.
(

(h)

)

)

Equipment Generating Factor (EGF). Percentage of
period that the WTG equipment was online and in a
generating state.
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(i)

Equipment Net Capacity Factor (ENCF). Percentage
of actual WTG equipment generation.

(
(j)

)

)

Equipment Equivalent Planned Outage Rate
(EEPOR). Probability of planned WTG equipment
downtime when needed for load.
(

)

(
(k)

)

Equipment Equivalent Maintenance Outage Rate
(EEMOR). Probability of maintenance WTG equipment
downtime when needed for load.
(

)

(
(l)

)

Equipment Equivalent Forced Outage Rate
(EEFOR). Probability of forced WTG equipment
downtime when needed for load.
(
(

)
)

(m) Equipment Equivalent Unplanned Outage Rate
(EEUOR). Probability of forced or maintenance WTG
equipment downtime (including high and low winds)
when needed for load.
(

)
(

(n)

)

Equipment Equivalent Scheduled Outage Rate
(EESOR). Probability of maintenance or planned WTG
equipment downtime when needed for load.
(

)
(

Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance

)
Page 25 of 46

ANNEX A
Draft

Equipment Performance Factors (without OMC
hours). The following equations remove OMC events from the
calculations. These are performance factors that highlight the effect of
the equipment to the performance of the plant and reduce the effect
of the resource availability (plant view). In order to do that, Resource
Unavailable Turbine-Hours (RUTH) are considered available nongenerating hours rather than forced outage hours. This gives the
maximum number of hours the equipment could have operated
normally..
(a)

OMC Equipment Equivalent Availability Factor
(XEEAF). Percentage of period that the WTG equipment
was available.
OutageHrs = (FTH + MTH + PTH)
DeratedHrs = (EFDTH + EMDTH + EPDTH)
OMCHrs = (oFTH + oMTH + oPTH)
DeratedOMCHrs = (oEFDTH + oEMDTH + oEFDTH)
(

(b)

)

(

)

OMC Equipment Equivalent Unavailability Factor
(XEEUF). Percentage of period that the WTG equipment
was unavailable.
OutageHrs = (FTH + MTH + PTH)
DeratedHrs = (EFDTH + EMDTH + EPDTH)
OMCHrs = (oFTH + oMTH + oPTH)
DeratedOMCHrs = (oEFDTH + oEMDTH + oEFDTH)
(

(c)

)

)

OMC Equipment Equivalent Planned Outage
Factor (XEEPOF). Percentage of period that the WTG
equipment was in planned downtime.
(

(d)

(

)

(

)

OMC Equipment Equivalent Maintenance Outage
Factor (XEEMOF). Percentage of period that the WTG
equipment was in maintenance downtime.
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)

(e)

)

OMC Equipment Equivalent Forced Outage Factor
(XEEFOF). Percentage of period that the WTG
equipment was forced off line. Including low and high
winds.
(

(f)

(

)

(

)

OMC Equipment Equivalent Unplanned Outage
Factor (XEEUOF). Percentage of period that the WTG
equipment was unavailable due to forced and
maintenance downtime. For generation resource
planning.
UOHrs = (FTH + MTH)
UDerateOHrs = (EFDTH + EMDTH)
UOMCHrs = (oFTH + oMTH)
UOMCDerateHrs = (oEFDTH + oEMDTH)
(

(g)

)

(

)

OMC Equipment Equivalent Scheduled Outage
Factor (XEESOF). Percentage of period that the WTG
equipment was unavailable due to maintenance and
planned downtime.
SOHrs = (PTH + MTH)
SODerateHrs = (EPDTH + EMDTH)
SOMCHrs = (oPTH + oMTH)
SOMCDerateHrs = (oEPDTH + oEMDTH)
(

(h)

)

(

)

OMC Equipment Equivalent Planned Outage Rate
(XEEPOR). Probability of planned WTG equipment
downtime when needed for load.
)

((
(

(

))
)
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(i)

OMC Equipment Equivalent Maintenance Outage
Rate (XEEMOR). Probability of maintenance WTG
equipment downtime when needed for load.
)

((

(

(

(j)

)

OMC Equipment Equivalent Forced Outage Rate
(XEEFOR). Probability of forced WTG equipment
downtime when needed for load.
)

((

(

(
(k)

))
)

OMC Equipment Equivalent Unplanned Outage
Rate (XEEUOR). Probability of forced or maintenance
WTG equipment downtime (including high or low winds)
when needed for load.
(

) (
) (

(

(l)

))

)
)

OMC Equipment Equivalent Scheduled Outage
Rate (XEESOR). Probability of maintenance or planned
WTG equipment downtime when needed for load.
(
(

) (
) (

)
)

Resource Performance Factors. These are performance
factors that highlight the effect of the resource and are primarily used
by planners or from a system view. In order to do that, Resource
Unavailable Turbine-Hours (RUTH) are treated as forced outage
hours. This defines the ability of the technology to deliver power to
the bulk power system.
(a)

Resource Equivalent Availability Factor (REAF).
Percentage of period that the plant was available.
(
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(b)

Resource
Equivalent
Unavailability
Factor
(REUF). Percentage of period that the plant was
unavailable.
(

(c)

)

Resource Equivalent Planned Outage Factor
(REPOF). Percentage of period that the plant was in
planned downtime.
(

(d)

Resource Equivalent Maintenance Outage Factor
(REMOF). Percentage of period that the plant was in
maintenance downtime.
(

(e)

)

Resource Equivalent Forced Outage Factor
(REFOF). Percentage of period that the plant was forced
off line. Including low and high winds.
(

(f)

)

)

Resource Equivalent Unplanned Outage Factor
(REUOF). Percentage of period that the plant was
unavailable due to forced and maintenance downtime.
For generation resource planning.
(

(g)

)

Resource Equivalent Scheduled Outage Factor
(RESOF). Percentage of period that the plant was
unavailable due to maintenance and planned downtime.
(

(h)

)

Resource Generating Factor (RGF). Percentage of
period that the plant was online and in a generating state.

Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance

Page 29 of 46

ANNEX A
Draft

(i)

Resource Net Capacity Factor (RNCF). Percentage
of actual plant generation.

(
(j)

)

Net Output Factor (NOF). Percentage of actual plant
loading when on-line.

(
(k)

)

Resource Equivalent Planned Outage Rate
(REPOR). Probability of planned plant downtime when
needed for load.
(

)
(

(l)

)

Resource Equivalent Maintenance Outage Rate
(REMOR). Probability of maintenance plant downtime
when needed for load.
(

)
(

)

(m) Resource Equivalent Forced Outage Rate
(REFOR). Probability of forced plant downtime when
needed for load.
(

)
(

(n)

)

Resource Equivalent Unplanned Outage Rate
(REUOR). Probability of forced or maintenance plant
downtime (including high and low winds) when needed
for load.
(

)
(
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(o)

Resource Equivalent Scheduled Outage Rate
(RESOR). Probability of maintenance or planned plant
downtime when needed for load.
(

)
(

)

Resource Performance Factors (including resources
without OMC hours). The following equations remove OMC
events from the calculations. These are performance factors that
highlight the effect of the resource and are primarily used by planners
(system view). In order to do that, Resource Unavailable TurbineHours (RUTH) are treated as forced outage hours. This defines the
ability of the technology to deliver power to the bulk power system.
(a)

OMC Resource Equivalent Availability Factor
(XREAF). Percentage of period that the plant was
available.
OutageHrs = (FTH + MTH + PTH)
DeratedHrs = (EFDTH + EMDTH + EPDTH)
OMCHrs = (oFTH + oMTH + oPTH)
DeratedOMCHrs = (oEFDTH + oEMDTH + oEFDTH)
(

(b)

)

(

)

OMC Resource Equivalent Unavailability Factor
(XREUF). Percentage of period that the plant was
unavailable.
OutageHrs = (FTH + MTH + PTH)
DeratedHrs = (EFDTH + EMDTH + EPDTH)
OMCHrs = (oFTH + oMTH + oPTH)
DeratedOMCHrs = (oEFDTH + oEMDTH + oEFDTH)
)

(

(c)

(

)

OMC Resource Equivalent Planned Outage Factor
(XREPOF). Percentage of period that the plant was in
planned downtime.
((

)

(
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(d)

OMC Resource Equivalent Maintenance Outage
Factor (XREMOF). Percentage of period that the plant
was in maintenance downtime.
((

(e)

)

(

))

OMC Resource Equivalent Forced Outage Factor
(XREFOF). Percentage of period that the plant was in
forced off line. Including low and high wind.
((

(f)

)

(

))

OMC Resource Equivalent Unplanned Outage
Factor (XREUOF). Percentage of period that the plant
was unavailable due to forced and maintenance
downtime. For generation resource planning.
UOHrs = (FTH + MTH)
UDerateOHrs = (EFDTH + EMDTH)
UOMCHrs = (oFTH + oMTH)
UOMCDerateHrs = (oEFDTH + oEMDTH)
(

(g)

)

(

)

OMC Resource Equivalent Scheduled Outage
Factor (XRESOF). Percentage of period that the plant
was unavailable due to maintenance and planned
downtime.
SOHrs = (PTH + MTH)
SODerateHrs = (EPDTH + EMDTH)
SOMCHrs = (oPTH + oMTH)
SOMCDerateHrs = (oEPDTH + oEMDTH)
(

(h)

)

(

)

OMC Resource Equivalent Planned Outage Rate
(XREPOR). Probability of planned plant downtime
when needed for load.
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)
(

((

(i)

(

))
)

OMC Resource Equivalent Maintenance Outage
Rate (XREMOR). Probability of maintenance plant
downtime when needed for load.
)
(

((

(j)

(

))
)

OMC Resource Equivalent Forced Outage Rate
(XREFOR). Probability of forced plant downtime when
needed for load.
)
(

((

(k)

(

)
)

OMC Resource Equivalent Unplanned Outage
Rate (XREUOR). Probability of forced or maintenance
plant downtime (including high or low winds) when
needed for load.
UOHrs = (FTH + MTH)
UDerateOHrs = (EFDTH + EMDTH)
UOMCHrs = (oFTH + oMTH)
UOMCDerateHrs = (oEFDTH + oEMDTH)
(

)

(

(

(l)

)
)

OMC Resource Equivalent Scheduled Outage Rate
(XRESOR). Probability of maintenance or planned plant
downtime when needed for load.
SOHrs = (PTH + MTH)
SODerateHrs = (EPDTH + EMDTH)
SOMCHrs = (oPTH + oMTH)
SOMCDerateHrs = (oEPDTH + oEMDTH)

(

)
(

(

)
)

(
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ARTICLE IX - RELIABILITY PERFORMANCE FACTORS FOR
PVS
Section 1. The Reliability Performance Factors shall be computed by
the ERC. The relationships among the performance factors are based on
Period PV cluster-Hours and are expressed in percent.
Equipment Performance Factors. These are performance factors
that highlight the effect of the equipment to the performance of the plant
and reduce the effect of the resource availability (plant view). In order to do
that, Resource Unavailable PV cluster-Hours (RUPH) are considered
available non-generating hours rather than forced outage hours. This gives
the maximum number of hours the equipment could have operated
normally.
(a)

Equipment Equivalent Availability Factor (EEAF).
Percentage of period that the plant was available.
(

(b)

)

Equipment Equivalent Unavailability Factor (EEUF).
Percentage of period that the plant was unavailable.
(

(c)

)

Equipment Equivalent Planned Outage Factor
(EEPOF). Percentage of period that the plant was in planned
downtime.
(

(d)

Equipment Equivalent Maintenance Outage Factor
(EEMOF). Percentage of period that the plant was in
maintenance downtime.
(

(e)

)

)

Equipment Equivalent Forced Outage Factor (EEFOF).
Percentage of period that the plant was forced off line.
Including low and high irradiance.
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(

(f)

)

Equipment Equivalent Unplanned Outage Factor
(EEUOF). Percentage of period that the plant was unavailable
due to forced and maintenance downtime. For generation
resource planning.
(

(g)

)

Equipment Equivalent Scheduled Outage Factor
(EESOF). Percentage period that the plant was unavailable
due to maintenance and planned downtime.
(

)

(h)

Equipment Generating Factor (EGF). Percentage of
period that the plant was online and in a generating state.

(i)

Equipment Net Capacity Factor (ENCF). Percentage of
actual plant generation.

((
(j)

)

)

Equipment Equivalent Planned Outage Rate (EEPOR).
Probability of planned plant downtime when needed for load.
(

)

(
(k)

)

Equipment Equivalent Maintenance Outage Rate
(EEMOR). Probability of maintenance plant downtime when
needed for load.
(
(

(l)

)
)

Equipment Equivalent Forced Outage Rate (EEFOR).
Probability of forced planned downtime when needed for load.
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(

)
(

)

(m) Equipment Equivalent Unplanned Outage Rate
(EEUOR). Probability of forced or maintenance plant
downtime (including high and low irradiance) when needed for
load.
(

)
(

(n)

)

Equipment Equivalent Scheduled Outage Rate
(EESOR). Probability of maintenance or planned plant
downtime when needed for load.
(

)
(

)

Equipment Performance Factors (without OMC hours). The
following equations remove OMC events from the calculations. These are
performance factors that highlight the effect of the equipment to the
performance of the plant and reduce the effect of the resource availability
(plant view). In order to do that, Resource Unavailable PV cluster-Hours
(RUPH) are considered available non-generating hours rather than forced
outage hours. This gives the maximum number of hours the equipment
could have operated normally. This leaves a clean plant view.
(a)

OMC Equipment Equivalent Availability Factor
(XEEAF). Percentage of period that the PV Module equipment
was available.
OutageHrs = (FPH + MPH + PPH)
DeratedHrs = (EFDPH + EMDPH + EPDPH)
OMCHrs = (oFPH + oMPH + oPPH)
DeratedOMCHrs = (oEFDPH + oEMDPH + oEFDPH)
(

(b)

)

(

)

OMC Equipment Equivalent Unavailability Factor
(XEEUF). Percentage of period that the PV Module equipment
was unavailable.
OutageHrs = (FPH + MPH + PPH)
DeratedHrs = (EFDPH + EMDPH + EPDPH)
OMCHrs = (oFPH + oMPH + oPPH)
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DeratedOMCHrs = (oEFDPH + oEMDPH + oEFDPH)
(

(c)

)

)

OMC Equipment Equivalent Planned Outage Factor
(XEEPOF).
Percentage of period that the PV Module
equipment was in planned downtime.
(

(d)

(

)

(

)

OMC Equipment Equivalent Maintenance Outage
Factor (XEEMOF). Percentage of period that the PV Module
equipment was in maintenance downtime.
)

(

)

(e)

OMC Equipment Equivalent Forced Outage Factor
(XEEFOF). Percentage of period that the PV Module
equipment was forced off line. Including low and high
irradiance.
(
) (
)

(f)

OMC Equipment Equivalent Unplanned Outage Factor
(XEEUOF). Percentage of period that the PV Module
equipment was unavailable due to forced and maintenance
downtime. For generation resource planning.
UOHrs = (FPH + MPH)
UDerateOHrs = (EFDPH + EMDPH)
UOMCHrs = (oFPH + oMPH)
UOMCDeratedHrs = (oEFDPH + oEMDPH)
(

(g)

)

(

)

OMC Equipment Equivalent Scheduled Outage Factor
(XEESOF). Percentage of period that the PV Module
equipment was unavailable due to maintenance and planned
downtime.
SOHrs = (PPH + MPH)
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SODerateHrs = (EPDPH + EMDPH)
SOMCHrs = (oPPH + oMPH)
SOMCDerateHrs = (oEPDPH + oEMDPH)
(

(h)

)

(

)

OMC Equipment Equivalent Planned Outage Rate
(XEEPOR). Probability of planned PV Module equipment
downtime when needed for load.
)

((

(

(
(i)

)

OMC Equipment Equivalent Maintenance Outage Rate
(XEEMOR). Probability of maintenance PV Module
equipment downtime when needed for load.
)

((

(

(
(j)

OMC Equipment Equivalent Forced Outage Rate
(XEEFOR). Probability of forced PV Module equipment
downtime when needed for load.
)

(

(

))
)

OMC Equipment Equivalent Unplanned Outage Rate
(XEEUOR). Probability of forced or maintenance PV Module
equipment downtime (including high or low irradiance) when
needed for load.
(

)
)

(

(l)

))
)

((

(k)

))

(
(

)
)

OMC Equipment Equivalent Scheduled Outage Rate
(XEESOR). Probability of maintenance or planned PV Module
equipment downtime when needed for load.
(
(

) (
) (
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Resource Performance Factors. These are performance factors
that highlight the effect of the resource and are primarily used by planners
or from a system view. In order to do that, Resource Unavailable PV
cluster-Hours (RUPH) are treated as forced outage hours. This defines the
ability of the technology to deliver power to the bulk power system.
(a)

Resource Equivalent Availability Factor
Percentage of period that the plant was available.

(REAF).

(

(b)

)

Resource Equivalent Unavailability Factor (REUF).
Percentage of period that the plant was unavailable.
(

(c)

)

Resource Equivalent Planned Outage Factor (REPOF).
Percentage of period that the plant was in planned downtime.
(

(d)

Resource Equivalent Maintenance Outage Factor
(REMOF). Percentage of period that the plant was in
maintenance downtime.
(

(e)

)

)

Resource Equivalent Forced Outage Factor (REFOF).
Percentage of period that the plant was forced off line.
Including low and high irradiance.
(

(f)

)

Resource Equivalent Unplanned Outage Factor
(REUOF). Percentage of period that the plant was unavailable
due to forced and maintenance downtime. For generation
resource planning.
(
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(g)

Resource Equivalent Scheduled Outage Factor
(RESOF). Percentage of period that the plant was unavailable
due to maintenance and planned downtime.
(

)

(h)

Resource Generating Factor (RGF). Percentage of period
that the plant was online and in a generating state.

(i)

Resource Net Capacity Factor (RNCF). Percentage of
actual plant generation.

(
(j)

)

Net Output Factor (NOF). Percentage of actual plant loading
when on-line.

(
(k)

)

Resource Equivalent Planned Outage Rate (REPOR).
Probability of planned plant downtime when needed for load.
(

)
(

(l)

)

Resource Equivalent Maintenance Outage Rate
(REMOR). Probability of maintenance plant downtime when
needed for load.
(

)
(

)

(m) Resource Equivalent Forced Outage Rate (REFOR).
Probability of forced plant downtime when needed for load.
(

)
(

)
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(n)

Resource Equivalent Unplanned Outage Rate
(REUOR). Probability of forced or maintenance plant
downtime (including high and low irradiance) when needed for
load.
(

)
(

(o)

)

Resource Equivalent Scheduled Outage Rate (RESOR).
Probability of maintenance or planned plant downtime when
needed for load.
(

)
(

)

Resource Performance Factors (including resources
without OMC hours). The following equations remove OMC events from
the calculations. These are performance factors that highlight the effect of
the resource and are primarily used by planners (system view). In order to
do that, Resource Unavailable PV cluster-Hours (RUPH) are treated as
forced outage hours. This defines the ability of the technology to deliver
power to the bulk power system.
(a)

OMC
Resource
Equivalent
Availability
Factor
(XREAF). Percentage of period that the plant was available.
OutageHrs = (FPH + MPH + PPH)
DeratedHrs = (EFDPH + EMDPH + EPDPH)
OMCHrs = (oFPH + oMPH + oPPH)
DeratedOMCHrs = (oEFDPH + oEMDPH + oEFDPH)
(

(b)

)

(

)

OMC Resource Equivalent Unavailability Factor
(XREUF). Percentage of period that the plant was unavailable.
OutageHrs = (FPH + MPH + PPH)
DeratedHrs = (EFDPH + EMDPH + EPDPH)
OMCHrs = (oFPH + oMPH + oPPH)
DeratedOMCHrs = (oEFDPH + oEMDPH + oEFDPH)
(

)

(
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(c)

OMC Resource Equivalent Planned Outage Factor
(XREPOF). Percentage of period that the plant was in planned
downtime.
)

((

(d)

)

(

))

OMC Resource Equivalent Forced Outage Factor
(XREFOF). Percentage of period that the plant was in forced
off line. Including low and high irradiance.
((

(f)

))

OMC Resource Equivalent Maintenance Outage Factor
(XREMOF). Percentage of period that the plant was in
maintenance downtime.
((

(e)

(

)

(

))

OMC Resource Equivalent Unplanned Outage Factor
(XREUOF). Percentage of period that the plant was
unavailable due to forced and maintenance downtime. For
generation resource planning.
UOHrs = (FPH + MPH)
UDerateOHrs = (EFDPH + EMDPH)
UOMCHrs = (oFPH + oMPH)
UOMCDerateHrs = (oEFDPH + oEMDPH)
(

(g)

)

(

)

OMC Resource Equivalent Scheduled Outage Factor
(XRESOF). Percentage of period that the plant was
unavailable due to maintenance and planned downtime.
SOHrs = (PPH + MPH)
SODerateHrs = (EPDPH + EMDPH)
SOMCHrs = (oPPH + oMPH)
SOMCDerateHrs = (oEPDPH + oEMDPH)
(

)

(
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(h)

OMC Resource Equivalent Planned Outage Rate
(XREPOR). Probability of planned plant downtime when
needed for load.
)
(

((

(i)

)

)
(

(

))
)

OMC Resource Equivalent Forced Outage Rate
(XREFOR). Probability of forced plant downtime when
needed for load.
)
(

((

(k)

))

OMC Resource Equivalent Maintenance Outage Rate
(XREMOR). Probability of maintenance plant downtime when
needed for load.
((

(j)

(

(

)
)

OMC Resource Equivalent Unplanned Outage Rate
(XREUOR). Probability of forced or maintenance plant
downtime (including high or low irradiance) when needed for
load.
UOHrs = (FPH + MPH)
UDerateOHrs = (EFDPH + EMDPH)
UOMCHrs = (oFPH + oMPH)
UOMCDerateHrs = (oEFDPH + oEMDPH)
(

)

(

(

(l)

)
)

OMC Resource Equivalent Scheduled Outage Rate
(XRESOR). Probability of maintenance or planned plant
downtime when needed for load.
SOHrs = (PPH + MPH)
SODerateHrs = (EPDPH + EMDPH)
SOMCHrs = (oPPH + oMPH)
SOMCDerateHrs = (oEPDPH + oEMDPH)
(

)
(

(

)
)

(
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ARTICLE X - DATA TRANSMITTAL AND REPORTS
Section 1. Submission of Data/Report by the VRE Generating
Facilities. There are three different types of data files that the VRE
Generating Facilities will be required to submit:
1.
2.
3.

Sub-Group Data;
Performance Report; and
Component Outage Report.

Before submitting the component outage and performance report for
the Wind and PV Generation System, the Sub-Group configuration data
must be submitted to the ERC. The VRE Generating Facilities only need to
provide the Sub-Group configuration data initially when they begin
reporting data, and then update the same when the configuration data
change. The Sub-Group data shall be reviewed each quarter. These data
provides information regarding installed equipment, design, and operating
characteristics that are used when completing special analysis.
Once the Sub-Group data have been reported to the ERC, the VRE
Generating Facilities may begin to report the component outage and
performance report. The VRE Generating Facilities shall submit the
component outage report within forty-eight (48) hours from the occurrence
of the event. Thereafter, the VRE Generating Facilities shall submit a
performance report (Monday to Sunday) on the circumstances of the event
on the Tuesday following the occurrence of the event and every following
Tuesday thereafter. In case Tuesday happens to be a holiday, the report
shall be submitted on the first working day after Tuesday of the following
week.
The submission of VRE Generation Facilities shall be submitted in
portable document file (pdf) and in spreadsheet file (excel) format to the
System Operator, Market Operator, Department of Energy (DOE), and to
the Energy Regulatory Commission (ERC). The format of the report shall
be as prescribed by the ERC. Refer to Appendix D (Report Templates).
Section 2. Record Time of Report. All recording time in the report of
VRE Generating Facilities shall be synchronized with the System Operator
and shall be based on the Philippine Standard Time.
Section 3. Verification of Submitted Report. In case of inconsistencies
in the submitted reports, the ERC shall validate the reported data with the
VRE Generating Facilities, Grid Owner, System Operator and if necessary,
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with the Market Operator. Submission of incorrect, false or misleading data
shall be subject to the imposition of fines and penalties.
Section 4. Authorization. The Reports required to be submitted shall
be accompanied by a Board Resolution or Secretary’s Certificate showing
that the person who signed the report submitted to the ERC is duly
authorized to do so for and in behalf of the corporation.
Section 5. Reliability Analysis. Reliability analysis based on the
computed Reliability Performance Factors shall be performed annually to
determine the generation deficiency of the Grid.
ARTICLE XI - FINAL PROVISIONS
Section 1. Administrative Sanctions. Violation(s) of these Rules shall
be subject to the imposition of appropriate sanctions, fines, and penalties in
accordance with ERC Resolution No. 3, series of 2009, entitled a
“Resolution Amending the Guidelines to Govern the Imposition of
Administrative Sanctions in the Form of Fines and Penalties Pursuant to
Section 46 of Republic Act No. 9136” or any other issuance(s) that may be
adopted by the ERC in the future. Violation(s) of these Rules shall be
without prejudice to sanctions or penalties for violations of other applicable
laws or rules.
Section 2. Non-compliance with any provisions of these rules. In case
of non-compliance by any person or entity with any of the provisions of
these Rules, the ERC shall review such non-compliance and may issue a
Notice of non-compliance with an Order to comply and to explain within
seven (7) days the reason or reasons therefor. After the Notice and Order
shall have been issued by the ERC and the person or entity still refuses and
fails to comply within the reglementary period of what is incumbent upon
it/him, the ERC shall impose fines and penalties pursuant to ERC
Resolution NO.3, Series of 2009
Section 3. Separability Clause. If for any reason, any provision of
these Rules is declared unconstitutional or invalid by final judgement of a
competent court, the other parts or provisions hereof which are not affected
thereby shall continue to be in full force and effect.
Section 4. Repealing Clause. Any rule or regulation inconsistent with
the provisions of these Rules is hereby repealed and modified accordingly.
Section 5. Effectivity. These Rules shall take effect fifteen (15) days
after publication in a newspaper of general circulation.
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APPENDICES:
Appendix A. System Component Cause Code (Wind)
Appendix B. System Component Cause Code (Photovoltaic)
Appendix C. Monitoring of Outages/Deratings
Appendix D. Report Templates
1. Appendix D-1. Performance Report
Appendix D-1.1 Performance Report (Wind)
Appendix D-1.2 Performance Report (PVS)
2. Appendix D-2. Component Outage Report
Appendix D-2.1 Component Outage Report (Wind)
Appendix D-2.2 Component Outage Report (PVS)
3. Appendix D-3. Sub-Group Data
Appendix D-3.1 Sub-Group Data (Wind)
Appendix D-3.2 Sub-Group Data (PVS)

Rules for the Monitoring of Variable Renewable Energy (VRE)
Generating Facilities Performance

Page 46 of 46

