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[bookmark: _Toc504747901]Introduction
Énergir is presenting this template to you to ensure some uniformity in how the documents submitted are prepared. While Énergir does not wish to impose a standard format on all companies, it does want to ensure that the various elements included this document are covered. 

The Monitoring Plan is required for all large-scale projects, that is, those with potential natural gas savings of 500,000 m³ and over. The plan must be submitted to Énergir for approval.

Once the work has been completed, you must submit a Monitoring Report and be able to provide all the references used for the calculations, the measurement data, as well as details of the calculation methods employed.

[bookmark: _Toc504747902]Monitoring method
You must use a method that takes into account the context and particularities specific to your project in order to evaluate the energy consumption levels after implementation of the project. That method may be based on the International Performance Measurement and Verification Protocol (IPMVP)[footnoteRef:1] or any other appropriate approach.    [1:    www.evo-world.org] 

IPMVP options are shown in Appendix 2.  









[bookmark: _Toc504747903]1.	Objective of Savings Monitoring Plan
Describe the goals of the energy efficiency measures (EEM) and the results expected versus what had been calculated.
	[bookmark: _Hlk500317963]






[bookmark: _Toc504747904]2.	Description of key parameters
Describe the reference scenario (consumption, demand, operating conditions, etc.)
Describe the conditions likely to influence achievement of the goals (static factors, occupancy periods, temperature settings, building characteristics, etc.)
Define the adjustments to all the conditions to which the energy consumption measurements will all be adjusted
	





[bookmark: _Toc504747905]3.	Description of proposed
Describe the monitoring option or approach proposed.
Describe the measurement perimeter within which the monitoring will be conducted.  
Specify the monitoring points and measurement equipment. 
	






[bookmark: _Toc504747906]4.	Procedures for analysis and calculations
Specify the precise procedure for analyzing the data, the algorithms and hypotheses to be employed for each measurement of energy savings.
Define the mathematical models used, the terms and variables (e.g. regressions, degree-days).
(Consult Appendix 1, if needed).
	





[bookmark: _Toc504747907]5.	Monitoring period
Specify the monitoring period. The monitoring period must be representative of where the measure is applied (e.g. heating, ventilation, process, etc.).
	







[bookmark: _Toc504747908]6.	Costs and fees
Estimate expenses related to savings monitoring under this program. 

	Information on expenses for savings 
monitoring project
	Estimated expenses ($)

	Measurement equipment
	

	Installation costs
	

	Engineering fees
	

	Other
	

	Total
	




[bookmark: _Toc504747909]Appendix 1 ‒ Reference for calculations

	Energy balance for reference scenario

	Mass balance
	lb/h, lb/yr, usgpm

	Volumetric flow balance
	cfm

	Density
	lb/ft³, lb/gal, Tonne/m³

	Temperature of operation
	input, output, average

	Latent, sensible, fusion, specific heat
	BTU/lb

	Operating pressure
	Saturated, superheated steam = psig, bar

	Power
	HP, BTU/h, kW

	Enthalpy
	BTU/lb

	Relative humidity
	%

	Energy balance
	Q = mCpΔΤ   Q = UAΔΤ   Q = cfm x 1.08 x ΔΤ   
E = cfm x 1.08 x DJ x 24 etc.

	Total energy before
	BTU/h, BTU/yr, m³/yr, kWh/yr, GJ/yr…












[bookmark: _Toc504747910]Appendix 2 ‒ IPMVR options
Using IPMVP methodology is not mandatory.
	IPMVR options
	How to calculate savings
	Typical applications

	A. Isolation of EEM and measurement of key parameters

	Savings are determined by measuring the principal parameters that define the energy consumption of the systems concerned by the EEM. Measurement frequency may be short term to continuous, depending on the variations expected in the parameter being measured and the length of the monitoring period. The parameters not chosen for measuring are estimated, based on historical data or the manufacturer’s specifications.

	Calculation of energy consumption in reference base and monitoring periods based on:
· Continuous or short-term measurement of principal operating parameters; 
· Estimated values. Regular adjustments and non-regular adjustments, as required.
	Improvement of a system with little variation in power. Power is measured before and after implementation of the EEM and the number of hours is estimated and based on the building’s operating system. Example: Replacement of a lighting system.

	B. Isolation of EEMS and measurement of all parameters

	Savings are determined by measuring the energy consumption of all the parameters of the systems concerned by the EEMs. Measurement frequency may be short term to continuous, depending on the variations expected in the parameters being measured and the length of the monitoring period.  
	Short-term or continuous measurement of energy consumption from reference base and monitoring periods. Regular and non-regular adjustments are required.
	Measurement during reference base for a representative period. Measurement during the entire monitoring period. Examples:
· Heat recovery from an industrial process;
· Reduction in leakage of compressed air.





	IPMVR options
	How to calculate savings
	Typical applications

	C. Entire site

	Savings are determined by measuring energy consumption for the entire site or a sub-site. Continuous measurement during the monitoring period.
	Analysis of data from reference base and monitoring periods for the entire site. Regular and non-regular adjustments, if required.
	Several systems on one site. Measurement of energy consumption with meters from energy suppliers for a 12-month reference base and the monitoring periods. Example: Several EEMs when modernizing a building.

	D. Calibrated simulation

	Savings are determined by simulating the energy consumption of the entire site or a sub-site. Simulation routines are demonstrated for appropriately modelling the on-site measurement of energy performance.
	Installation of meters and collection of actual and measured data on energy consumption of modernized site. Computer simulation of the site’s annual energy consumption with EEMs. Comparison of energy consumption simulated and actual. Adjustment of simulation to where the differences are minimal. The simulation is now calibrated. EEMs removed from the calibrated simulation and a new calculation made. The estimated result becomes the reference base.
	Multi-faceted energy management program covering several systems on a site where no meter existed during the reference base period. Example: Modernization of a building on a campus where meters are centralized.
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