Annex B: Parameters of Generator Compliances for Off-Grid

	Reference Document (Standards, Rules, Regulations, Codes, Policies, Laws)
	Description
	Provision
	Critical Parameter

	DC2019-01-0001
	
	Rule 6, 6.2.2
	General

	Prescribing the Omnibus Guidelines on Enhancing Off-Grid Power Development and Operation
	
	The NPC shall submit to the DOE the monthly status of the operation of its generation facilities in off-grid areas containing the following:
6.2.2.1    Installed and dependable capacity per power plant;
6.2.2.2    Heat rate;
6.2.2.3    Generation and sales;
6.2.2.4    Operating hours;
6.2.2.5    Fuel and lube oil consumption and prices;
6.2.2.6    Scheduled and unscheduled outages;
6.2.2.7    Efficiency parameters, including, but not limited to, fuel rate per unit generation and plant use and losses in accordance with relevant issuances of the DOE and ERC.
	

	
	
	Rule 6, 6.2.3
	

	
	
	NPPs/QTPs and other generators in a particular off-grid area shall submit to the DOE and ERC the quarterly updates on the following:
6.2.3.1    Declaration of Net Plant Capability based on the ERC guidelines;
6.2.3.2    Corrective maintenance plans for each power plant in the next twelve (12) months.
	

	DC2023-05-0014
	
	Rule 4, Section 12
	

	Promulgating the Revised Rules and Guidelines Governing the Operationalization of the Renewable Portfolio Standards for Off-Grid Areas Pursuant to Section 12 of the Renewable Energy Act of 2008
	
	Mandated Participants. Unless otherwise provided the following are mandated to comply with the Minimum Annual RE Generation/RPS Off-Grid Requirements as prescribed in this Circular:
(a) Generation Companies including NPC-SPUG, NPPs, and MGSPs; 
(b) DUs and Local Government Unit/s (LGU/s) operating electric system/s in off-grid areas; and 
(c) Other entities which may later be identified by the DOE
	

	
	
	Rule 4, Section 13
	

	
	
	Framework of RPS Compliance. All Mandated Participants, as described below, shall comply with their obligations under Section 12 of the RE Act and this Circular: 

Case 1. A Missionary and Off-Grid Area with Single DU and Single Generation Company. The Generation Company, in coordination with the host DU or LGU-operated electric systems, shall: 

i. Determine the Optimal Supply Mix; and 
ii. Prepare and implement the RPS Requirements and Compliance Plan. 

The required volume or percentage of RE generation based on the Optimal Supply Mix, shall be the minimum annual RE Generation requirements of the Generation Company. The same shall be applicable to NPC-SPUG and MGSPs with respect to their respective service areas. 

Case 2. A Missionary and Off-Grid Area with Single DU and Multiple Generation Companies. The host DU shall: 

i. Determine the Optimal Supply Mix; and 
ii. Prepare and implement the RPS Requirements and Compliance Plan. 

The required volume or percentage of RE generation based on the Optimal Supply Mix shall be shared pro-rata to all Generation Companies, based on the contracted energy (MWh) of each Generation Company, which shall serve as basis of the Generation Companies respective minimum annual RE Generation requirements. 

Case 3. A Missionary and Off-Grid Area with Multiple DU and Multiple Generation Companies. NEA and/or TransCo, in coordination with the Mandated Participants, and in consideration of the total power supply requirements of the concerned off-grid area, shall:

i. Determine the Optimal Supply Mix; and 
ii. Assist the preparation and implementation of the RPS Requirements and Compliance Plan. 

The required volume or percentage of RE generation based on the Optimal Supply Mix shall be shared pro-rata to all Generation Companies, based on the contracted energy (MWh) of each Generation Company per DU, which shall serve as basis of the Generation Companies' respective minimum annual RE Generation requirements.
	

	
	
	Rule 7, Section 20 
	

	
	
	Reportorial Requirements. The Mandated Participants shall submit compliance reports to the DOE no later than 15 March of each year. In the case of DUs, all data sets and information shall be consistent with their most recent DDP submission. Pursuant to Section 35 of the RE Act, the DOE shall impose appropriate sanctions against any Mandated Participant for noncompliance or violation of this Circular, including non-submission of any of the following documents per Missionary and Off-Grid Areas;

(a) 10-Year Power Supply Demand Situation;
(b) Optimal Supply Mix Simulations;
(c) RPS Requirements and Compliance Plan;
(d) Power Supply Agreements and Details; and
(e) Other data sets and information deemed necessary by the DOE to establish and monitor a database required for the implementation of the Revised RPS Off-Grid Rules.
	

	DC2015-04-0002
	Operation
	Section 2.1
	

	“Reporting requirements for formulation of power supply and demand forecast of Power Development Plan”
	
	Generation Companies including Embedded Generators and Independent Power Producer Administrators shall submit to the DOE-EPIMB, a Monthly Operations Report as per EPIMB_PPDD Form 04-002
	

	ERC Resolution 7, 2018 - DMC Islanding Guidelines
	Operation
	Section 4 (c)
	Critical

	
	
	The Distribution Utility, System Operator and Embedded Generation Company shall have an agreed Standard Operating Procedure for islanding and follow general procedures while performing Islanding, as per section 6.1 (unplanned islanding) and section 6.2 (planned islanding) of ERC resolution 7 of 2018
	

	IRR of EPIRA
	Operation
	Part II, Rule 13, Section 3 (b)
	General

	
	
	Requirements and prospects of commercial viability, periodically assessed by SPUGs, on area-by-area basis
	

	Philippines Small Grid Dispatch Protocol
	
	Section 3.1.
	

	
	
	All Generators shall establish communication facilities to allow coordination between Generators and the System Operator.
	

	
	
	Section 4.3
	

	
	
	The Generator shall be responsible for:
4.3.1. Submitting the Capability and Availability Declaration, Dispatch Scheduling and Dispatch Parameters, and other data for its Scheduled Generating Units to the System Operator;
4.3.2. Maintaining its Generating Units to fully deliver the capabilities declared in its Connection Agreement or amended Connection Agreement;
4.3.3. The Generator, with a Scheduled Generating Unit, shall be responsible for ensuring that all Dispatch Instructions from the System Operator are implemented within the Dispatch tolerances;
4.3.4. Ensuring that its Generating Units can provide the necessary services when scheduled or instructed by the System Operator to do so;
4.3.5. Providing accurate and timely planning and operations data to the Small Grid Owner and the System Operator;
4.3.6. Ensuring that its Generating Units will not disconnect from the Small Grid during disturbances, except when the frequency and/or Voltage Variation would damage Generator's equipment, or when the System Operator has agreed for the Generator to do so; and
4.3.7. Executing instructions of the System Operator during normal and/or emergency conditions.
	

	
	
	Section 6.2.2.1.
	

	
	
	All Generators connected to the Small Grid shall submit to the System Operator the week-ahead plant/unit capacity nomination (Week-Ahead Plant Nomination or WAPN) on or before 1400H of Thursday of the current week (see Annex B for the sample format of WAPN). The WAPN should have taken into consideration the following:
a. Fuel Stock and Deliveries (Oil/Coal);
b. Water Elevation/Inflow (Hydro);
c. Feedstock Inventory and Deliveries (Biomass);
d. Historical Generation (Others);
e. Approved Maintenance Schedule; and
f. Approved and Issued Outage Requests.
	

	
	
	Section 6.2.3.3.
	

	
	
	Generators shall submit by 1000H of the current day the dayahead plant/unit capacity nomination (Day-Ahead Plant Nomination or DAPN) (see Annex H for the sample format of DAPN) of all their Generating Units to satisfy the generation requirement forecast by the System Operator.
	

	
	
	Section 6.2.3.4.
	

	
	
	Likewise, Generators shall submit by 11OOHof the current day the Generator's Day-Ahead Contract Allocation (DACA) to the System Operator.
	

	
	
	Section 6.3.5.
	

	
	
	Generators and Distribution Utilities connected to the Small Grid shall acknowledge and comply with the Dispatch Instructions issued by the System Operator.
	

	
	
	Section 6.4.1.1
	

	
	
	All Generators, upon receipt of their corresponding Day-Ahead Dispatch Schedule, shall communicate and seek clearance from the System Operator for the target loading schedule for each interval during the hourly Dispatch implementation.
	

	
	
	Section 6.4.1.2.
	

	
	
	All Dispatch Instructions issued by the System Operator to all Small Grid Users shall be recorded through operator logs or by any means of recording facilities for purposes of audit and surveillance.
	

	
	
	Section 6.4.2.1
	

	
	
	The Generator/s failed to comply to follow a certain intervalls of the Day-Ahead Dispatch Schedule as instructed by the System Operator.
	

	
	
	Section 6.4.2.2
	

	
	
	The Generator/s failed to comply with the Dispatch Instructions issued by the System Operator to address threat in the security and reliability of the Small Grid.

The System Operator shall report immediately in writing to ERC, through the DMC, citing the adverse material effect as a result of the non-compliance of the Small Grid Users with the Dispatch
Instructions.

The System Operator shall continuously monitor the Small Grid to ensure compliance with Dispatch Instructions by Small Grid Users. All non-compliance to Dispatch Instructions shall be reported to the ERC, through the DMC.
	

	
	
	Section 6.4.2.3.
	

	
	
	In all cases in which compliance with the Dispatch Instructions is disputed, both the System Operator and Small Grid Users shall document their communication, agreements, disagreements and reasons for their actions, to enable settlement of the dispute as specified in the Philippine Distribution Code.
	

	
	
	Section 7.5
	

	
	
	All Generators shall immediately inform the System Operator of any change or potential change in the current status of any Generating Units that are under the Dispatch control of the System Operator.
	

	
	
	Section 7.6.3
	

	
	
	All Generators supplying power to the Small Grid shall submit quarterly a monthly report on its operation to the DOE and ERC through the DMC for the determination of Small Grid power requirements and inclusion to the Philippine Development Plan.
	

	Philippines Small Grid Guidelines
	
	Section 3.1.1.1
	

	
	
	For all Categories, the Generators and Small Grid Owner shall ensure that at any Connection Point in the Small Grid, the following standards shall be complied with: 

For Category I and Category 2, the nominal fundamental frequency shall be 60 Hz and shall be maintained within the limits of 59.4 Hz and 60.6 Hz during normal conditions.

For Category 3, Category 4 and Category, the nominal fundamental frequency shall be 60 Hz and shall be maintained within the limits of 59.2 Hz and 60.8 Hz during normal conditions.
	

	
	
	Section 4.3.2
	

	
	
	The Generating Unit shall be capable of continuously supplying its Active Power output, as specified in the Generator's Declared Data, within the Power System Frequency range of 59.7 to 60.3 Hz. Any decrease of power output occurring in the frequency range of 59.7 to 57.6 Hz shall not be more than the required proportionate value of the frequency decay.

The Generating Unit shall be capable of supplying its Active Power and Reactive Power outputs, as specified in the Generator's Declared Data, within the Voltage Variations specified in Section 3.2.3 (Voltage Variations), Chapter 3 of the PDC and any amendments thereto, during normal operating conditions.

The Generating Unit shall be capable of supplying its Active Power output, as specified in the Generator's Declared Data, within the limits of 0.85 Power Factor lagging and 0.90 Power Factor leading at the Generating Unit's terminals, in accordance with its Reactive Power Capability Curve.
	

	
	
	Section 4.3.3
	

	
	
	If the Power System frequency momentarily rises to 62.4 Hz or falls to 57.6 Hz, all Generating Units shall remain in synchronism with the Small Grid for at least five (5) seconds, as specified in Section 3.1.1.1 (Frequency Variations). The Small Grid Owner may waive this requirement, if there are sufficient technical reasons to justify the waiver.

The Generator shall be responsible for protecting its Generating Units against damage from frequency excursions outside the range of 57.6 Hz and 62.4 Hz. The Generator shall decide whether or not to disconnect its Generating Unit from the Small Grid.
	

	
	
	Section 4.3.3
	

	
	
	The Generating Unit shall meet the requirements for Voltage Unbalance as specified in Section 3.1.1.2 (Voltage Unbalance).

The Generating Unit shall also be required to withstand without tripping, the unbalance loading during clearance by the backup protection of a closeup phase-to-phase fault on the Small Grid.
	

	
	
	Section 4.3.4
	

	
	
	The Generating Unit shall meet the requirements for Voltage Unbalance as specified in Section 3.1.1.2 (Voltage Unbalance).

The Generating Unit shall also be required to withstand without tripping, the unbalance loading during clearance by the backup protection of a close-up phase-to-phase fault on the Small Grid.
	

	
	
	Section 4.3.5
	

	
	
	The Generating Unit shall be capable of contributing to Frequency Control by continuous regulation of the Active Power supplied to the Small Grid.

The Generating Unit shall be filled with a fast-acting speed-governing system to provide Frequency Control under normal operating conditions in accordance with Section 6.5 (Frequency Control and Voltage Control). The speed-governing system shall have an overall speed-droop characteristic of five percent (5%) or less. Unless waived by the Small Grid Owner in consultation with the Distributor, the speed-governing system shall be capable of accepting raise and lower signals.
	

	
	
	Section 4.3.6
	

	
	
	The Generating Unit shall be capable of contributing to Voltage Control by continuous regulation of the Reactive Power supplied to the Small Grid.

The Generating Unit shall be filled with a continuously acting automatic excitation control system to control the terminal voltage without instability over the entire operating range of the Generating Unit.
	

	
	Operation
	Section 4.5.1.2
	Critical

	
	
	Each Small Grid User shall provide the complete communication equipment required for the monitoring and control of the Connection Point and the Generating Units
	

	
	
	Section 4.5.2.1
	

	
	
	Each Small Grid User must provide a communications facility manned during its hours of operations and capable of receiving Dispatch Instructions issued by the System Operator.
	

	
	
	Section 4.5.2.3
	

	
	
	Each Small Grid User must maintain a dedicated communication line available during its hours of operations for immediate access by the Dispatcher.
	

	
	
	Section 6.1.3.2
	

	
	
	The Small Grid User shall design, coordinate, and maintain its protection system to ensure the desired speed, sensitivity and selectivity in clearing faults on the Small Grid User's side of the Connection Point. Such protection system shall be coordinated with the Small Grid Owner's protection system.
	

	
	
	Section 6.2.3.1.
	

	
	
	The Generator is responsible for maintaining its Generating Units to fully deliver the capabilities declared in its Connection Agreement or Amended Connection Agreement.
	

	
	
	Section 6.2.3.2.
	

	
	
	The Generator is responsible for providing accurate and timely planning and operations data to the Small Grid Owner and/or System Operator.
	

	
	
	Section 6.2.3.3.
	

	
	
	The Generator shall be responsible for ensuring that its Generating Units will not disconnect from the Small Grid during disturbances except when the Frequency and Voltage Variation would damage Generator's Equipment and when the System Operator has agreed for the Generator to do so.
	

	
	
	Section 6.2.3.4.
	

	
	
	The Generator is responsible for executing the instructions of the System Operator during emergency conditions.
	

	
	
	Section 6.2.4.1.
	

	
	
	The Small Grid User is responsible for assisting the System Operator in maintaining power quality in the Small Grid during normal conditions by correcting any Small Grid User facility that causes power quality problems.
	

	
	
	Section 6.2.4.2.
	

	
	
	The Small Grid User shall be responsible for ensuring that its power system will not cause the degradation of the Small Grid. It shall also be responsible for undertaking all necessary measures to remedy any degradation of the Small Grid that its system has caused.
	

	
	
	Section 6.2.4.3.
	

	
	
	The Small Grid User is responsible for providing and maintaining voltage-control Equipment on its system to support the voltage at the Connection Point.
	

	
	
	Section 6.2.4.4.
	

	
	
	The Small Grid User is responsible for providing and maintaining Reactive Power supply facilities on its system to meet its own Reactive Power Demand.
	

	
	
	Section 6.2.4.5.
	

	
	
	The Small Grid User is responsible for executing the instructions of the System Operator during emergency conditions.
	

	
	Operation
	Section 6.3.1.2
	Critical

	
	
	A Significant Incident Notice shall be issued by the System Operator, the Small Grid Owner or any Small Grid User if a Significant Incident has transpired on the Small Grid or the Power System of the User, as the case may be. The notice shall be issued within 15 minutes from the occurrence of the Significant Incident, and shall identify its possible consequences on the Small Grid and/or the other Small Users and any initial corrective measures that were undertaken by the System Operator, the Small Grid Owner, or the Small Grid User, as the case may be.
	

	
	Operation
	Section 6.3.1.3
	Critical

	
	
	Planned Activity Notice shall be issued by a Small Grid User to the Small Grid Owner and the System Operator for any planned activity such as a planned shutdown, or scheduled maintenance of its Equipment at least seven (7) days prior to the actual shutdown or maintenance. The System Operator shall notify the Small Grid User of its approval or disapproval of the Small Grid User's request at least (5) days before the actual work commences.
	

	
	
	Section 6.4.2.4.
	

	
	
	The Small Grid User shall provide the Small Grid Owner and/or the System Operator by week 27 of the current year a provisional Maintenance Program for the three (3) succeeding years. The following information shall be included in the Small Grid User's provisional Maintenance Program or when the Small Grid User requests for a maintenance schedule for its System or Equipment:
(a) Identification of the Equipment and the MW or kW capacity involved;
(b) Reasons for the maintenance;
(c) Expected duration of the maintenance work;
(d) Preferred start date for the maintenance work and the date by which the work shall have been completed; and
(e) If there is flexibility in dates, the earliest start date and the latest completion date.
	

	
	
	Section 6.4.2.7.
	

	
	
	If the Small Grid User is not satisfied with the Maintenance Schedule allocated to its Equipment, it shall notify the Small Grid Owner to explain its concern and to propose changes to the Maintenance Program. The Small Grid Owner and the Small Grid User shall discuss and resolve the problem. The Maintenance Program shall be revised by the Small Grid Owner based on the resolution of the Small Grid User's concerns.
	

	
	Operation
	Section 6.5.1.2
	Critical

	
	
	Small Grid User prepared its Automatic Load Dropping (ALD) program
	

	
	
	Section 6.7.1.3.
	

	
	
	The Small Grid User shall furnish the Small Grid Owner a copy of its Safety Rules and Local Safety Instructions relating to the Safety Precautions on its secondary voltage and primary voltage equipment.
	

	
	
	Section 6.7.3.1.
	

	
	
	The Small Grid Owner and the Small Grid User shall maintain Safety Logs to record, in chronological order, all messages relating to Safety Coordination. The Safety Logs shall be retained for at least one (1) year.
	

	
	Operation
	Section 6.10.2.2
	Critical

	
	
	The Small Grid Owner or the Small Grid User shall be responsible for the provision and installation of a clear and unambiguous label showing the Site and Equipment Identification at their respective System.
	

	
	
	Section 7.1.2.2.
	

	
	
	The Generator with a Scheduled Generating Unit shall be responsible for ensuring that all Dispatch Instructions from the System Operator are implemented within the Dispatch Tolerances.
	

	
	
	Section 7.1.2.3.
	

	
	
	The Generator shall be responsible for ensuring that its Generating Units can provide the necessary services when scheduled or instructed by the System Operator to do so.
	

	
	
	Section 7.2.1.5.
	

	
	
	Small Grid Users shall submit scheduling and dispatch information that will enable the System Operator to prepare a timely and accurate Dispatch Schedule.
	

	
	
	Section 7.2.1.6.
	

	
	
	Small Grid Users shall follow all Dispatch Instructions issued to them.
	

	
	
	Section 7.2.2.2.
	

	
	
	The Generators shall submit their generation scheduling and dispatch information to the System Operator in an accurate and timely manner, with the following details:
(a) Nominations of available generating capacities for dispatch of energy and reserve.
(b) Forced and scheduled outages including de-rating of facilities which will prevent Generating Units from delivering energy or providing Ancillary Service to the Small Grid.
(c) Other information which will pose additional constraints in the operation of their Generating Units.
	

	
	
	Section 7.2.2.3.
	

	
	
	Other Small Grid Users shall submit the following scheduling and dispatch
information to the System Operator in an accurate and timely manner:
(a) Hourly load forecasts of the Scheduling Day.
(b) Constraints on its Distribution System (or Small Grid User System)
which the System Operator may need to take into account in
Scheduling and Dispatch.
	

	
	
	Section 7.2.3.4.
	

	
	
	Generators and other Small Grid Users connected to the Small Grid shall acknowledge and comply with Dispatch Instructions issued by the System Operator.
	

	ERC Resolution 09, Series of 2022
	
	Section 1
	

	“A Resolution Adopting the Rules and Procedures to Govern the Monitoring of Reliability Performance of Small Grid Generating Units”
	
	If the Generating Unit, is the Unavailable and/or Derating State, the Generation Company must submit an event report withing forthy-eight (48) hours from the occurrence of the event. Thereafter, the Generation Company shall submit a Monthly summary report every 15th day of the month following the month in review. The monthly report must also contain the Reserve Shutdown states of the previous month.

 The submission of the Generation Company shall be in portable document format (pdf) to the System Operator, Department of Energy (DOE), and to the Energy Regulatory Commission (ERC) and in spreadsheet file (excel) format to the ERC through the Grid Reliability Monitoring System (GRMS) application. The format of the report shall be as prescribed by the ERC.
	

	ERC Resolution 13, Series of 2021
	Technical
	Article VIII, Section 1 (a), (c), (m) and Article IX, Section 1
	

	“A Resolution Adopting the Rules for the Monitoring of Variable Renewable Energy (VRE) Generating Facilities Performance”
	
	Resource Equivalent Availability Factor (REAF) is the percentage of period that the plant was available.
Resource Equivalent Planned Outage Factor (REPOF) is the percentage of period that the plant was in planned downtime.
Resource Equivalent Forced Outage Rate (REFOR) is the probability of forced plant downtime when needed for load.
For formula reference, please refer to Article VIII for Wind Plants and Article IX for PVS of this ERC resolution.
	Critical

	Philippine Distribution Code, 2017
	Technical
	Section 3.2.2.2 and 4.2.1.2
	Critical

	
	
	Maintenance of fundamental Frequency by Distribution Utilities and Embedded Generators as close as possible to 60 Hz and within ±0.3 Hz limit during normal conditions
	

	
	Technical
	Section 4.2.2.3
	Critical

	
	
	All Equipment at the Connection Point shall comply with the requirements of the IEC Standards or their equivalent national standards
	

	
	Technical
	Section 4.2.9.5 
	General

	
	
	Frequency Withstand Capability - Embedded Generation units operated in sync with Grid for atleast 5 seconds if Power System Frequency momentarily rises to 62.4 Hz or falls to 57.6Hz
	

	
	Technical
	Section 4.4.3.2 
	Critical

	
	
	Black Start Capability as per section 6.7.4 for Embedded Generators
	

	
	Technical
	Section 4.4.4.2 
	Critical

	
	
	Capability to automatically Start-Up in response to frequency-level relays within the range of 57.6 Hz to 62.4 Hz, for Embedded Generating Unit providing Ancillary Services for Fast Start
	

	
	Technical
	Section 4.4.5.3 
	Critical

	
	
	Adherence to permissible voltage fluctuation limits by Embedded Generators, as per section 4.4.5.3 of PDC
	

	
	Technical
	Section 4.5.1 
	Critical

	
	
	Large Conventional Embedded Generating Unit, capable of continuously supplying its Active Power output, within system Frequency range of 59.7 to 60.3 Hz and voltage variation of +/-5%
	

	
	Technical
	Section 4.5.2 
	Critical

	
	
	Frequency Withstand Capability of Large Conventional Embedded Generators- Capable of operating for minimum period of time incases of increase/ decrease in frequency as per section 4.5.2 of PDC
	

	
	Technical
	Section 4.5.4 
	Critical

	
	
	Large Conventional Embedded Generators, able to withstand without tripping, the Voltage Sags on unbalance loading
	

	
	Technical
	Section 4.5.5 
	Critical

	
	
	Large Conventional Embedded Generators, able to supplying its Active Power output, within the limits of 85% Power Factor lagging and 90% Power Factor leading
	

	
	Technical
	Section 4.5.6 
	Critical

	
	
	Large Conventional Embedded Generators, able to contribute to Voltage Control by continuous regulation of Reactive Power supplied to the Distribution System in any of the modes specified under section 4.5.6.1 of PDC
	

	
	Technical
	Section 4.6.1 
	Critical

	
	
	Large VRE Embedded Generating Unit, capable of continuously supplying its Active Power output, depending on the availability of the primary resource, within system Frequency range of 59.7 to 60.3 Hz and voltage variation of +/-5% as per section 4.6.1 of PDC
	

	
	Technical
	Section 4.6.2 
	Critical

	
	
	Frequency Withstand Capability of Large VRE Embedded Generators- Capable of operating for minimum period of time incases of increase/ decrease in frequency as per section 4.6.2 of PDC
	

	
	Technical
	Section 4.6.3 
	Critical

	
	
	Large VRE Embedded Generators, able to supply Reactive Power output within ranges defined in section 4.6.3 of PDC
	

	
	Technical
	Section 4.6.4
	Critical

	
	
	Large VRE Embedded Generators, able to contribute to Voltage Control by continuous regulation of Reactive Power supplied to the Distribution System in any of the modes specified under section 4.6.4 of PDC
	

	
	Technical
	Section 4.6.5
	Critical

	
	
	Large VRE Embedded Generating Plants equipped with an active power regulation control system
	

	
	Technical
	Section 4.6.6
	Critical

	
	
	Large VRE Embedded Generating Unit, able to withstand Voltage Sag at the Connection Point without disconnection, produced by fault or disturbances in the network as per section 4.6.6 of PDC
	

	
	Technical
	Section 4.7.1
	Critical

	
	
	Medium Embedded Generating Unit, capable of continuously supplying its Active Power output, within system Frequency range of 59.7 to 60.3 Hz and voltage variation of +/-5%
	

	
	Technical
	Section 4.7.2
	Critical

	
	
	Frequency Withstand Capability of Medium Embedded Generators- Capable of operating for minimum period of time incases of increase/ decrease in frequency as per section 4.7.2 of PDC
	

	
	Technical
	Section 4.7.3
	Critical

	
	
	Medium Embedded Generating Plant, able to maintain Power Factor at its Connection Point within the range of 98% Power Factor leading to 98% Power Factor lagging
	

	
	Technical
	Section 4.7.4
	Critical

	
	
	Medium Embedded Generating Units equipped with an Active Power regulation control
	

	
	Technical
	Section 4.7.5 
	Critical

	
	
	Medium Embedded Generating Unit, able to withstand Voltage Sag at the Connection Point without disconnection, produced by fault or disturbances in the network as per section 4.6.6.2 of PDC
	

	
	Technical
	Section 4.7.7
	Critical

	
	
	RTU and complete communication Equipment required for monitoring and control of Connection Point, installed by Medium Embedded Generation Company and communicating information as provided in section 4.7.7.3
	

	
	Technical
	Section 4.8.1
	Critical

	
	
	Intermediate Embedded Generating Unit, capable of continuously supplying its Active Power output, within system Frequency range of 59.7 to 60.3 Hz and voltage variation of +/-5%
	

	
	Technical
	Section 4.8.2
	Critical

	
	
	Frequency Withstand Capability of Intermediate Embedded Generators- Capable of operating for minimum period of time incases of increase/ decrease in frequency as per section 4.8.2 of PDC
	

	
	Technical
	Section 4.8.3
	Critical

	
	
	Intermediate Embedded Generating Plant, able to maintain Power Factor at its Connection Point within the range of 98% Power Factor leading to 98% Power Factor lagging
	

	
	Technical
	Section 4.8.4
	Critical

	
	
	Intermediate Embedded Generating Units equipped with an Active Power regulation control
	

	
	Technical
	Section 4.8.5
	Critical

	
	
	Intermediate Embedded Generating Unit, able to withstand Voltage Sag at the Connection Point without disconnection, produced by fault or disturbances in the network as per section 4.6.6.2 of PDC
	

	
	Technical
	Section 4.9.1
	General

	
	
	Small and Micro Embedded Generating Unit, capable of continuously supplying its Active Power output, within system Frequency range of 59.7 to 60.3 Hz and voltage variation of +/-5%
	

	
	Technical
	Section 4.9.2
	General

	
	
	Frequency variation within 58.2 to 61.8 Hz does not cause disconnection of Small or Micro Embedded Generating Units
	

	
	Technical
	Section 4.9.3
	General

	
	
	Small or Micro Embedded Generating Plant, able to maintain the Power Factor of not less than 85% lagging at its Connection Point
	

	
	Technical
	Section 4.9.4
	General

	
	
	Small or Micro Embedded Generating Unit, able to withstand Voltage Sag at the Connection Point without disconnection, produced by fault or disturbances in the network as per section 4.9.4 of PDC
	

	Philippines Small Grid Guidelines
	Technical
	Section 3.1.1
	Critical

	
	
	For all Categories, the Generators and Small Grid Owner shall ensure that at any Connection Point in the Small Grid, the following standards shall be complied with:
	

	
	
	 
	

	
	
	For Category 1 and Category 2:
	

	
	
	The nominal fundamental frequency shall be 60 Hz and shall be maintained within the limits of 59.4 Hz and 60.6 Hz during normal conditions.
	

	
	
	 
	

	
	
	For Category 3, Category 4 and Category 5:
	

	
	
	The nominal fundamental frequency shall be 60 Hz and shall be maintained within the limits of 59.2 Hz and 60.8 Hz during normal conditions.
	

	
	Technical
	Section 3.1.1.3
	Critical

	
	
	The maximum Voltage Unbalance at the Connection Point of any Small Grid User or any Generator shall not exceed 2.5 percent during normal operating conditions
	

	
	Technical
	Section 3.2.1.1
	Critical

	
	
	The Small Grid Owner, Generator and the System Operator shall develop, operate, and maintain the Small Grid in a safe manner and shall always ensure a safe work environment for their employees. In this regard, the ERC adopts the Philippine Electrical Code (PEC) Part 1 and Part 2 set by the Professional Regulations Commission and the Occupational Safety and Health Standards (OSHS) set by the Bureau of Working Conditions of the Department of Labor and Employment
	

	
	
	Section 4.1
	

	
	
	For Category I and Category 2, the Small Grid Owner and all Small Grid Users other than DUs shall ensure that at any Connection Point in the Small Grid, the following standards shall be complied with:
4.1.1. During normal operating conditions, the Small Grid frequency shall be within the limits specified in Section 3.1.1.1 (Frequency Variations).
4.1.2. The maximum Voltage Unbalance at the Connection Point of any Small Grid User and any Generators shall be within the limits specified in Section 3.1.1.2 (Voltage Unbalance) during normal operating conditions.
4.1.3 The Small Grid Owner shall specify the grounding requirements and the applicable Earth Fault Factor at the Connection Point.
4.1.4.1. All Equipment at the Connection Point shall comply with the requirements of the IEC Standards or their equivalent national standards. 
4.1.4.2 The prevailing standards at the time when the Connection Point was designed or modified rather than the Test and Commissioning date or the Asset Transfer Date, shall apply to all Equipment at the Connection Point.
4.1.5.1. All Equipment at the Connection Point shall be operated and maintained in accordance with international standards or its equivalent national standards and in a manner that shall not pose a threat to the safety of any personnel or cause damage to the Equipment of the Small Grid Owner or the Small Grid User.
4.1.5.2. The Small Grid User shall maintain a log containing the test results and maintenance records relating to its Equipment at the Connection Point and shall make this log available when requested by the Small Grid Owner.
	

	
	Technical
	Section 4.3.1.3 and 4.4.1.3
	General

	
	
	Disconnect switches shall also be provided and arranged to isolate the circuit breaker for maintenance purposes.
	

	
	Technical
	Section 4.3.10.1 and 4.4.3.1
	Critical

	
	
	If the Generator’s Equipment is connected to the Small Grid, the high-voltage side of the transformer shall be connected in Wye, with the neutral available for connection to ground.
	

	
	Technical
	Section 4.3.2.1
	Critical

	
	
	The Generating Unit shall be capable of continuously supplying its Active Power output, as specified in the Generator’s Declared Data, within the Power System Frequency range of 59.7 to 60.3 Hz. Any decrease of power output occurring in the frequency range of 59.7 to 57.6 Hz shall not be more than the required proportionate value of the frequency decay.
	

	
	Technical
	Section 4.3.2.2
	Critical

	
	
	The Generating Unit shall be capable of supplying its Active Power and Reactive Power outputs, as specified in the Generator’s Declared Data, within the Voltage Variations specified in Section 3.2.3 (Voltage Variations), Chapter 3 of the PDC and any amendments thereto, during normal operating conditions.
	

	
	Technical
	Section 4.3.2.3
	Critical

	
	
	The Generating Unit shall be capable of supplying its Active Power output, as specified in the Generator’s Declared Data, within the limits of 0.85 Power Factor lagging and 0.90 Power Factor leading at the Generating Unit’s terminals, in accordance with its Reactive Power Capability Curve.
	

	
	
	Section 4.3.3.1
	

	
	
	If the Power System frequency momentarily rises to 62.4 Hz or falls to 57.6 Hz, all Generating Units shall remain in synchronism with the Small Grid for at least five (5) seconds, as specified in Section 3.1.1.1 (Frequency Variations). The Small Grid Owner may waive this requirement, if there are sufficient technical reasons to justify the waiver.
	

	
	
	Section 4.3.3.2
	

	
	
	The Generator shall be responsible for protecting its Generating Units against damage from frequency excursions outside the range of 57.6 Hz and 62.4 Hz. The Generator shall decide whether or not to disconnect its Generating Unit from the Small Grid.
	

	
	
	Section 4.3.4.1
	

	
	
	The Generating Unit shall meet the requirements for Voltage Unbalance as specified in Section 3.1.1.2 (Voltage Unbalance).
	

	
	
	Section 4.3.4.2
	

	
	
	The Generating Unit shall also be required to withstand without tripping, the unbalance loading during clearance by the backup protection of a closeup phase-to-phase fault on the Small Grid.
	

	
	Technical
	Section 4.3.5.1
	Critical

	
	
	The Generating Unit shall be capable of contributing to Frequency Control by continuous regulation of the Active Power supplied to the Small Grid.
	

	
	Technical
	Section 4.3.5.2
	Critical

	
	
	The Generating Unit shall be fitted with a fast-acting speed-governing system to provide Frequency Control under normal operating conditions in accordance with Section 6.5 (Frequency Control and Voltage Control). The speed-governing system shall have an overall speed-droop characteristic of five percent (5%) or less. Unless waived by the Small Grid Owner in consultation with the Distribution Utility, the speed-governing system shall be capable of accepting raise and lower signals.
	

	
	Technical
	Section 4.3.5.3
	

	
	
	When a Generating Unit becomes isolated from the Small Grid, the speed governing system shall provide Frequency Control to the resulting Island Grid. Exemptions from this requirement shall be specified in the Connection Agreement or Amended Connection Agreement
	Critical

	
	Technical
	Section 4.3.6.1
	Critical

	
	
	The Generating Unit shall be capable of contributing to Voltage Control by continuous regulation of the Reactive Power supplied to the Small Grid.
	

	
	Technical
	Section 4.3.6.2
	Critical

	
	
	The Generating Unit shall be fitted with a continuously acting automatic excitation control system to control the terminal voltage without instability over the entire operating range of the Generating Unit.
	

	
	Technical
	Section 4.3.6.3
	Critical

	
	
	The performance requirements for excitation control facilities, including power system stabilizers, where necessary for power system operations shall be specified in the Connection Agreement or Amended Connection Agreement.
	

	
	
	Section 4.3.7.2
	

	
	
	The Generator shall specify in its application for a Connection Agreement or Amended Connection Agreement if its Generating Unit has a Black Start capability.
	

	
	
	Section 4.3.8.1 and 4.3.8.2
	

	
	
	The Generator shall specify in its application for a Connection Agreement or Amended Connection Agreement if its Generating Unit has a Fast Start capability.
The Generating Unit shall automatically start-up in response to frequency level relays with settings in the range of 57.6 Hz to 62.4 Hz.
	

	
	
	Section 4.3.9.1.
	

	
	
	The protection of Generating Units and Equipment and their connection to the Small Grid shall be designed, coordinated, and tested to achieve the desired level of speed, sensitivity, and selectivity in fault clearing and to minimize the impact of faults on the Small Grid.
	

	
	
	Section 4.3.9.2.
	

	
	
	The Small Grid Owner and the Small Grid User shall be solely responsible for the protection system of the electrical equipment and facilities at their respective sides of the Connection Point.
	

	
	Technical
	Section 4.3.9.7 and 4.4.2.7
	Critical

	
	
	The ability of the protection scheme to initiate the successful tripping of the circuit breakers that are associated with the faulty Equipment, measured by the System Protection Dependability Index, shall be not less than ninety nine percent (99%).
	

	
	Technical
	Section 6.8.1.1
	General

	
	
	System Test, which involves the simulation of conditions or the controlled application of unusual or extreme conditions that may have an impact on the Small Grid or the Small Grid User System, shall be carried out in a manner that shall not endanger any personnel or the general public
	

	
	Technical
	Section 6.9.1.1
	General

	
	
	Tests shall be conducted in accordance with the agreed procedure and standards to confirm the compliance of Generating Units for the following:
	

	
	
	(a) Capability of Generating Units to operate within their registered Generation parameters
	

	
	
	(b) Capability of the Generating Units to meet the applicable requirements of the Small Grid Guidelines
	

	
	
	(c) Capability to deliver the Ancillary Service that the Generator had agreed to provide
	

	
	
	(d) Availability of Generating Units in accordance with their capability declaration
	

	
	
	Data Storage and Handling;
	

	
	
	Network security management;
	

	
	
	Incident Planning and Response;
	

	
	
	Access control;
	

	
	
	Technical vulnerability management; Risk Management and Implementation
	

	
	
	etc.
	



	
	
	



