[bookmark: _GoBack][image: ]




Energy Saver
Measurement and verification plan and report 
[Participant organisation name]
[Site name]
 [Project name]
[M&V professional company name]
[Date]
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[bookmark: _Toc462743652][bookmark: _Toc531263348][bookmark: _Toc427223602]Instruction: Complete table below
	M&V professional details                                    Quality assurance review by business

	Business name: 
	
	Date of review: 
	

	Name:
	
	Reviewer:
	

	Phone number:
	
	Business name:
	

	Email address:
	
	Address:
	

	CMVP:
	Yes/No
	ABN:
	


This word template along with the spreadsheet template (M&V Data Register.xlsx) have been provided to streamline the provision of your M&V Plan and Report to DPIE. 
This template is designed around the International Performance Measurement Verification Protocol (IPMVP) Options A, B and C with the adjustment of baseline energy use to reporting period conditions. If you intend to use other techniques (e.g. IPMVP Option D, Normalised Savings or some other recognised method) please contact us at manufacturing@energysaver.nsw.gov.au to discuss.




















[bookmark: Instruction]M&V Plan (Part A) 
1 Energy costs and savings
	Energy costs

	Electric energy ($/kWh)
	

	Gas energy ($/GJ)
	[Include breakdown by type of gas e.g. natural gas, LPG]

	Other energy ($/GJ)
	[Include breakdown by type of fuel]

	Peak electric demand ($/kW or $/kVA)
	



	Estimated energy savings

	Electricity savings (MWh/yr)
	
	Electricity cost savings ($/yr)
	

	Electricity demand savings (kW, kVA)
	
	Electricity demand cost savings ($/yr)
	

	Gas savings (GJ/yr)
(specify gas type)
	
	Gas energy cost savings ($/yr)
(specify gas type)
	

	Other savings (specify)
	
	Other cost savings (specify)
	

	Total project cost ($)
	
	Total cost savings ($/yr)
	


2 Energy Conservation Measure (ECM) description and M&V approach
	Project description table

	ECM name(s)
	[Provide the name of each ECM within the project boundary, e.g. burner replacement and installation of a boiler economiser]

	ECM description (describe all relevant ECMs within the project boundary)
	[Provide a description of each ECM within the project boundary, include:
location
scope of works
diagram showing equipment/process/building system boundaries (hand sketch is acceptable)
how savings will be achieved
rationale for choosing the boundary and impacts on uncertainty.]

	M&V method and justification

	[Provide method name, (e.g. IPMVP Option B Retrofit isolation all parameter measurement). Provide justification (e.g. new metering will be installed to isolate the energy use of the retrofit. Sufficiently granular data of independent variables included production throughput will be sourced from the existing SCADA system).]  

	Baseline period 
	[DD/MM/YYYY to DD/MM/YYYY] 

	Post-retrofit period
	[DD/MM/YYYY to DD/MM/YYYY]

	Justification for baseline and post-retrofit period 
	[e.g. Weather has been shown to have little effect on production therefore the baseline can be limited to capture the various types of production runs that represent our overall production. Matching these to similar runs in the post retrofit period will be used to determine energy savings with an acceptable level of accuracy and confidence.]

	Key dependent and independent variables
	[e.g. daily production figures, Cooling Degree Days, Heating Degree Days etc.]
Instruction: record variable details and data in the M&V Data Register.xlsx spreadsheet Key Parameter – Baseline tab.

	Method for calculation of energy savings
	[e.g. Avoided Energy Use = (Baseline Energy ± Routine Adjustments to reporting period conditions ± Non-Routine Adjustments to reporting period conditions) – Reporting Period Energy)]

	Target relative precision and confidence in the baseline energy model*
	[e.g. ±15% at 90% confidence]

	Target relative precision and confidence of the measured energy use during the operating period*
	[e.g. ±15% at 90% confidence]

	Expected accuracy of energy savings*
	[e.g. ±20% at 90% confidence]



[bookmark: _Toc435607537][bookmark: _Toc435607729][bookmark: _Toc435609815][bookmark: _Toc435693149]*Instruction: Provide supporting calculations in the M&V Data Register.xlsx spreadsheet Baseline Model tab. Incorporate factors that may impact precision and confidence i.e. accuracy associated with data measurement, data capture, sampling and data analysis etc.
	Baseline adjustment

	Type of adjustment
(routine/non-routine)
	Variable/parameter
	Method of adjustment
(to reporting period or other conditions)

	[e.g. Routine]
	[e.g. Widget type]
	[e.g. Control widget types produced such that they match between the baseline and reporting periods]

	[e.g. Non-routine]
	[e.g. Potential to introduce new widget type during post retrofit reporting period.]
	[e.g. Note and exclude from data]

	[e.g. Routine]
	[e.g. Widget production volume]
	[e.g. Energy model derived from regression analysis]



	Interactive effects

	Description
	Estimated interactive effect as % of estimated savings
	Approach to minimise impact of interactive effects

	[e.g. Production space in which the retrofit exists is climate controlled. Reducing heat load resulting from the retrofit will reduce A/C load (A/C energy use is outside the measurement boundary).]
	[e.g. 10%]
	[e.g. Additional savings will be estimated and separately noted in the M&V Report as a rough estimate (no confidence or precision will be attributed to this figure).]


3 Analysis procedure
Instruction: Using the M&V Data Register.xlsx spreadsheet complete the following:
Record data in the Key Parameter – Baseline tab 
Construct the baseline model in the Baseline Model tab (include relevant analysis, procedures, formula, calculations and statistical test).
[In this section describe the exact data analysis procedures, algorithms and assumptions to be used in the baseline energy model and each savings report. Include:
savings calculation equations
engineering calculations
justification of estimates and impact on the savings calculations
data corrections 
process of converting measured data to the baseline measurement period, e.g. conversion of 5-minute electricity data to normalised monthly data for use in the regression analysis
methodology for adjustments
acceptable statistical criteria 
results of statistical tests and how they demonstrate the validity any models developed  
method for extrapolating energy savings determined in the reporting period to an annual amount (should the reporting period be less than a year)
key graphs that demonstrate the validity of any energy models developed (e.g. time series and regression graphs comparing modelled and actual data)
the limitations of any mathematical models developed including potential scenario under which it would become invalid.]
[bookmark: _Toc435607550][bookmark: _Toc435607742][bookmark: _Toc435609826][bookmark: _Toc435693162]4 Quality assurance
[bookmark: _Toc435609827][bookmark: _Toc435693163][Specify quality-assurance procedures that will be used for the baseline energy model, operating energy models, savings reports and any interim steps in preparing reports.]


[bookmark: _Toc435607552][bookmark: _Toc435609831][bookmark: _Toc435693167]M&V Report (Part B)
1 ECM implementation 
[Describe changes (if any) from the scope of works outlined in the M&V Plan, Part A, Section 2, ECM Description.] 
2 Deviations from the M&V Plan 
[Describe any deviation from the M&V Plan (Part A). Also note any significant equipment problems or outages during the reporting period and how they were dealt with.]
[bookmark: _Toc435607553][bookmark: _Toc435609832][bookmark: _Toc435693168]3 Data and Analysis
Instruction: Using the M&V Data Register.xlsx spreadsheet complete the following:
Record data in the Key Parameter – Operating tab
Identify static factors in the in the Key Static Factors tab 
[bookmark: _Toc435607556][bookmark: _Toc435693171]Calculate avoided energy use in the Avoided Energy Use tab (include relevant analysis, procedures, formula and calculations 
Modelling
Instruction: Insert a graph (time series) of the baseline and operating period energy consumption (actual and predicted).  
Routine adjustments
[Explain the set of conditions to which energy measurements have been adjusted.]
[bookmark: _Toc435607557][bookmark: _Toc435693172]Non-routine adjustments
[Specify if reported static factors changed after the baseline period, and how adjustments to the baseline were calculated.]
[bookmark: _Toc435607559][bookmark: _Toc435609836][bookmark: _Toc435693174]Interactive effects
[Describe and quantify any interactive effects as per the M&V Plan (Part A).]
4 Calculated monetary savings
	Energy and reporting
	

	Implementation date
	[DD/MM/YYYY]

	Baseline period
	[DD/MM/YYYY to DD/MM/YYYY]

	Operating period
	[DD/MM/YYYY to DD/MM/YYYY]

	Measurement interval used in regression analysis
	[e.g. 1 day, 1 week, 1 month]


Table guidance: Avoided Energy Use method (Equation 1b of IPMVP Vol 1:2012).
	Results summary
	Electricity Energy
	Gas Energy
	Other Energy
	Total Energy

	A
	Whole site energy use (GJ/baseline period)
	
	
	
	

	B
	Baseline period energy use within M&V boundary (GJ/baseline period) (at 95% confidence)
	
	
	
	

	C
	Baseline energy use within M&V boundary adjusted to operating period conditions (GJ/operating period)
	
	
	
	

	D
	Operating period energy use (GJ/operating period)
	
	
	
	

	E
	Non-routine adjustments to baseline energy use at operating period conditions (GJ/operating period) 
	
	
	
	

	F
	Interactive effects energy use (GJ/operating period)
	
	
	
	

	G
	Operating period energy savings (GJ/operating period)
(C-D+/-E+/-F)
	
	
	
	

	H
	Annual energy savings (GJ/yr) 
(G annualised)
	
	
	
	

	I
	Energy savings as % of whole site use (%)
(H / A)
	
	
	
	

	J
	Relative precision of operating period energy savings (%)
	
	
	
	

	K
	Energy cost savings ($/yr)
	
	
	
	

	L
	Peak electric demand of the facility (kW/kVA)
	
	
	
	

	M
	Peak electric demand savings (kW/kVA)
	
	
	
	


[bookmark: _Toc435607562][bookmark: _Toc435609839][bookmark: _Toc435693177]5 Outcome and recommendations of the project
[Provide comments on the following:
Energy savings achieved against proposed energy savings
Onsite issues, challenges and/or learnings
Feedback from the review of the report by the facility operating personnel.]
2	[Publication Title]
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