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[bookmark: z181]Carbon Offset Monitoring Plan
1. The project name
[bookmark: z182]50 MW Zhanaozen SPP
2. General description of the monitoring plan
The monitoring plan describes the monitoring organization, monitoring parameters, monitoring methods, quality assurance, quality control procedures, data storage and archiving for the 50 MW Zhanaozen SPP carbon offset.
The purpose of monitoring is to control data affecting the volume of greenhouse gas emissions reductions from carbon offsets.
[bookmark: z183]3. Description of procedures for quantifying greenhouse gas emission reductions or absorption increases relative to the project baseline scenario and monitoring.
According to the international methodology of the UNFCCC CDM ACM0002 “Electricity generation from grid-connected renewable energy sources”, greenhouse gas emission reductions are calculated using the formula below:
ERy = BEy – PEy
where:  
ERy - emissions reduction per year (tCO2-eq/year)
BEy – baseline emissions per year (tCO2/year)
PEy – project emissions per year (tCO2-eq/year), emissions from the WPP project are equal to zero.

In this case, emissions under the baseline scenario are calculated using the formula:
BEy = EGPJ,y × EFgrid,CM,y
where:
[bookmark: _Hlk218446608]BEy - baseline emissions per year (tCO2/year)
EGPJ,y - amount of net electricity generated and supplied to the grid as a result of the implementation of the CDM project per year (MW*h/year)
EFgrid,CM,y – aggregate maximum CO2 emission factor for grid-connected electricity generation (tCO2/MW*h).
The baseline scenario is the most likely technology and emission levels that would occur in the absence of the proposed project.

[bookmark: z184]4. Data that will be used to monitor (calculate) greenhouse gas emission reductions and/or greenhouse gas absorption increases resulting from project implementation.
	Serial number of the activity or unit being monitored
	Type of variable data on activities being monitored
	Data source
	Unit of data measurement
	Calculated, measured, or estimated volume
	Data recording frequency
	The ratio of monitored data to the total volume of relevant data

	1
	Amount of net electricity generated and supplied to the grid as a result of activities under the CDM project per year
	Monthly reconciliation reports on electricity generated according to commercial metering devices
	MW*h/month
	Measured
	Monthly
	100%

	2
	Aggregate CO2 emissions limit for grid-connected power generation
	- Methodology for calculating the emission factor for power systems, developed by the Republican State Enterprise on the Right of Economic Use “Kazakh Scientific Research Institute of Ecology and Climate”
- the EBRD report “Dynamics of carbon emission factors in electricity generation in the Republic of Kazakhstan. 2012"
	tCO2/MW*h
	Calculated
	By default - 0.844
	100%


[bookmark: z185]5. Description of the formula used to calculate the reduction in greenhouse gas emissions and/or increase in greenhouse gas absorption resulting from the project (for each gas, source, etc., emissions in tons of carbon dioxide equivalent).
Expected reductions in greenhouse gas emissions are calculated using the following formula:
ERy = BEy – PEy
где:  
[bookmark: _Hlk218446598]ERy - emissions reduction per year (tCO2-eq/year)
BEy – baseline emissions per year (tCO2/year)
[bookmark: _Hlk218446617][bookmark: z186]PEy – project emissions per year (tCO2-eq/year), emissions from the WPP project are equal to zero.
6. Data used to monitor (calculate) greenhouse gas emissions and/or absorption under the baseline scenario
	Serial number of the activity or unit being monitored
	Type of variable data on activities being monitored
	Data source
	Unit of data measurement
	Calculated, measured, or estimated volume
	Data recording frequency
	The ratio of monitored data to the total volume of relevant data

	1
	Amount of net electricity generated and supplied to the grid as a result of activities under the CDM project per year
	Monthly reconciliation reports on electricity generated according to commercial metering devices
	MW*h/month
	Measured
	Monthly
	100%

	2
	Aggregate CO2 emissions limit for grid-connected power generation
	- Methodology for calculating the emission factor for power systems, developed by the Republican State Enterprise on the Right of Economic Use “Kazakh Scientific Research Institute of Ecology and Climate”
- the EBRD report “Dynamics of carbon emission factors in electricity generation in the Republic of Kazakhstan. 2012"
	tCO2/MW*h
	Calculated
	By default - 0,844 
	100%


7. Description of the formula used to calculate greenhouse gas emission reductions and/or greenhouse gas absorption increases under the baseline scenario (for each gas, source, etc., emissions in tons of carbon dioxide equivalent).
[bookmark: _Hlk178603614][bookmark: z188]BEy = EGPJ,y × EFgrid,CM,y
where:
BEy - baseline emissions per year (tCO2/year)
EGPJ,y - amount of net electricity generated and supplied to the grid as a result of the implementation of the CDM project per year (MW*h/year)
EFgrid,CM,y – aggregate maximum CO2 emission factor for grid-connected electricity generation (tCO2/MW*h).
8. Assessment of greenhouse gas leakages from project implementation in the monitoring plan, if applicable
Other emissions resulting from leaks are not taken into account. Emissions that may arise from activities such as the construction of power plants and emissions associated with the use of fossil fuels (e.g., extraction, processing, transportation, etc.) are not taken into account.
	Serial number of the activity or unit being monitored
	Type of variable data on activities being monitored
	Data source
	Unit of data measurement
	Calculated, measured, or estimated volume
	Data recording frequency
	The ratio of monitored data to the total volume of relevant data

	-
	-
	-
	-
	-
	-
	-


[bookmark: z189]9. Description of the formula used to calculate leakages (for each gas, source, etc., emissions in tons of carbon dioxide equivalent).
[bookmark: z190]Not applicable.
10. Description of the formula used to estimate the emission reductions from the project (for each gas, source, etc.; emission reductions in carbon dioxide equivalent tons).
[bookmark: _Hlk178603655][bookmark: z191]ERy = BEy – PEy
где:  
ERy - emissions reduction per year (tCO2-eq/year)
BEy – baseline emissions per year (tCO2/year)
PEy – project emissions per year (tCO2-eq/year), emissions from the WPP project are equal to zero.
11. Description of quality control and quality assurance procedures adopted for the monitoring plan.
[bookmark: z192]Quality control and quality assurance in the automated electricity metering system (ASKUE) of the Zhanaozen SPP are achieved through its multi-level architecture and built-in automated verification mechanisms.
The ASKUE consists of the following levels: 9 electricity metering complexes (KUE) at the power facility, 2 of which are designed for commercial metering, as well as a central ASKUE server. This approach ensures the separation of control and reliability zones. To protect against communication failures, information is retrieved from the meters autonomously via an optical port.
The system performs automatic time correction, which guarantees the synchronization of all measurements. The security of information and software storage is a key principle of operation. All measurement results and information about the status of measuring instruments are automatically stored in a specialized database.
The system provides automatic recording of events in the event log accompanying the measurement processes. Continuous self-diagnostics and diagnostics of technical equipment are performed. The event log records all critical incidents, such as:
· Power interruptions
· Changes in current time and date values
· Total number of connections to the meter that have changed data
· Absence of voltage when current is present in the measuring circuits.
Control over the functioning of the system, its configuration, and the parameterization of technical equipment and software are entrusted to responsible persons, which ensures administrative and technical supervision.
12. Description of the management system and activities used in implementing the monitoring plan.
The implementation of the monitoring plan is carried out through a clear distribution of functions and the execution of regulated automated processes.
The functions of the ASKUE are performed by SATEC PM335 PRO meters, current transformers (CT), and voltage transformers (VT). The level of electricity metering complexes (KUE) includes these CT and VT, communication lines with meters, and the electricity meters themselves. Database (DB) functions are performed by the virtual database server of the 50 MW Zhanaozen SPP ASKUE.
The system operates based on the following continuous and periodic functions:
1. A measurement function performed continuously in each KUE. When measuring active and reactive electrical energy, the meter sequentially performs the following operations:
· Analog-to-digital conversion of input current and voltage signals
· Calculation of data on electricity consumption and power
· Obtaining named physical quantities of a given dimension.
2. Load graph data recording function. Load profiles with a period of 15 minutes are generated from the calculated power consumption data and recorded in the meter memory. The depth of profile storage complies with the requirements of the Electrical Installation Regulations of the Republic of Kazakhstan.
3. Data processing function for the billing period (usually one month). It integrates energy over time and calculates the maximum power for the period to determine its consumption by the consumer. At the end of the billing period, automatic archiving and preparation for a new cycle functions are performed:
· Transfer of measured values from registers for current billing periods to registers for the previous period
· Transfer of data from registers for previous periods to registers for one period back
· Clearing of power registers for the current consumption period.

Overall management and coordination of all components of the system within the monitoring plan is entrusted to the following responsible persons: Shahidanwar Mohammad (shahi-danwar.mohammad@eni.kz) and Ch. Belgibekov (ch.belgibekov@kmg.kz).
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