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APPENDICES 

Please attach to the main document all the additional information needed for the measurement and follow-up work in Step 3. It can be appendices for example:
· Information about the estimated energy performance of the building after renovations, e.g. planned use of the building and its internal loads, measured or calculated energy use before (baseline) and after renovations, calculated and design values for the technical properties of the systems and components, indoor climate demands, etc. 
· Detailed overview of the measurement and follow-up plan.
· Overview of the measurement points and their location, e.g. electrical circuit diagrams, flow diagrams for ventilation, heating and cooling, scheme of the data collection system, etc.
· …






[bookmark: Slask][bookmark: _Toc432005858][bookmark: _Toc33869751][bookmark: _Toc51488738][bookmark: _Toc51488796]COMMENTS ABOUT THIS DOCUMENT
Purpose: The current template has been made for the consultants to be used when reporting a plan for measurements and follow-up in Step 3 of the Total Concept method.  
Clarifications: A plan for measurements and follow-up in Step 3 should be made in the design process of Step 2. Additional meters and sensors may be needed for the measurements in Step 3 and these should be planned and designed already during the design phase of the project. Also agreements should be made how to access to the tenant´s energy use data and how the data collection and analysis will be managed in Step 3. 
Tips: Under each headline there is text within colored [square brackets]. These are commentaries intended for support, which should be erased afterwards (together with these comments).]

[bookmark: _Toc432005859]BaCKGROUND
[Describe here shortly the background of the project and plans for the work to be carried out in Step 3 of the Total concept method.]
[bookmark: _Toc432005860]GENERAL
The contact details and general roles and responsibilities of the persons involved in the measurements and follow-up work in Step 3 of the Total Concept method is presented below. 
Contact information
Main responsible from the property owner’s company
Name:	xxx
Company:	xxx
Telephone:	xxx
E-mail:	xxx@xxx
Main responsible for the building maintenance and operations
Name:	xxx
Company:	xxx
Telephone:	xxx
E-mail:	xxx@xxx
Main responsible for the follow-up 
Name:	xxx
Company:	xxx
Telephone:	xxx
E-mail:	xxx@xxx
Allocation of responsibilities
Calculation of design values:       	             xxx 
Installation of meters and sensors:           xxx
Data reading from meters and sensors:    xxx
Field measurements:	                xxx
Collection and analysis of data:			       xxx
Taking actions in deviation of results:       xxx
               Calibration of measuring equipment:        xxx
[bookmark: _Toc432005861]DESCRIPTION OF THE BUILDING AND ITS SYSTEMS
[Describe here the planned use of the building and function and requirements set on the building and its technical systems after renovations.]

Name of the building	…
Designation of the property	…
Address	…
Function of the building	…

The function and use of the building after renovation 
[Describe here shortly the planned use of the building after renovation, e.g. activities, tenants, occupancy times, etc. Input data used for calculations of the energy use after renovations can be specified in the appendices] 
Indoor climate requirements
[Describe here shortly the requirements set on the indoor climate in premises after renovation. Input data used for calculations of the energy use after renovations can be specified in the appendices.] 

Technical systems and planned measures
[Describe here shortly planned function and performance of the technical systems, incl. planned measures, calculated and design values for the systems and components, calculated energy use, location of substations, technical rooms, etc. The calculated and design values ​​for technical systems and components and calculated energy use before and after can be specified in the appendices.]

[bookmark: _Toc432005862]MEASUREMENTS AND FOLLOW-UP in step 3
[Describe here how the measurements and follow-up work is planned in Step 3, including: 
· what will be measured and followed-up, 
· planned measurement points, 
· which existing meters will be used and new measurement equipment needed,
· location of meters and sensors, 
· data collection system, 
· data processing, 
· measurement interval and period, 
· recalculation of expected energy savings, 
· roles and responsibilities, 
· routines when readings deviate from expected values, etc. 

Detailed information about the measurement points, their location and measurement equipment used can be specified in the appendices.]
In connection with the final inspection in Step 2 of the Total Concept method a functional performance checks will be carried out and requirements set on all systems and components (part of the renovation) will be verified. All errors need to be corrected before the property is taken into operation. Estimated energy savings will adjusted if necessary to reflect changes in the design values ​​and set values in the control and monitoring system compared to the calculated values ​​in Step 1.
After the building has taken into operation a continuous monitoring of performance of the building and its technical systems and indoor climate will be carried out.
[bookmark: _Toc432005863]	MEASUREMENT EQUIPMENT
[Describe here the requirements set on the measurement equipment and its calibration.]
In order for the results of the measurement not to deviate too much from the reality, the measuring instruments and measurement methods should be therefore selected so that the total uncertainty of the measurement is maximum up to ±10%.
The technical details of the measurement equipment should be documented in the final report. 




The recommended uncertainty for specified measurement equipment is summarized in the table below[footnoteRef:1]: [1:  BELOK Coordinated verification for functions and energy performance, GICON, 2015 (in Swedish).  http://belok.se/samordnad-funktionsprovning/] 

	
System
	Maximum uncertainty
	
Comments

	
	Fixed installed equipment
	Portable equipment
	

	Electrical system
	±1%
	±1%
	-

	Temperature
	±0,3°C
	±0,3°C
	-

	Heating and cooling energy
	±3%
	-
	-

	Domestic water use
	±5%
	-
	-

	Flow and pressure in the ventilation system
	±5%
	±5%
	Method uncertainty, not measurement equipment uncertainty 

	Total measurement uncertainty for specific  measurement 
	±10%
	±10%
	









Calibration of measurement instruments
All of the measurement instruments used (permanently installed as well as hand instruments) must undergo regular calibration. The calibration interval should be in accordance with EN 3006:1997 and selected based on the type of a sensor, its use, its inaccuracy and permissible uncertainty of measurement, in accordance with international standards. It is recommended that the portable instruments to be used for coordinated verifications for functions in Step 2 and for measurements and follow-up in Step 3 are calibrated at least once a year. Fixed sensors that are critical for the control of a system, e.g. dew point measurement in a chilled beams system, need to be also checked regularly.
All calibration reports or calibration certificates must be provided in connection with the reporting of the results of the measurements.
[bookmark: _Toc432005864]DOCUMENTATION AND REPORTING
[Describe here how the results will be documented and reported, incl. how the results are followed up with the client, what is includes to the final report, when the final report will be delivered, roles and responsibilities, etc.]





Checking the profitability results
For assessing the actual outcomes of the Total Concept project the verification of energy savings and profitability will be made.  
Energy savings cannot be measured directly. The savings correspond to the difference between the measured /estimated energy use before the action package (Step 1) and measured energy use after renovation, taking into account also possible changes in the users profiles and technical systems operations.
Energy savings = (energy use according to the baseline - measured energy use) ± correction of deviations.
When following up the profitability of the action package in Step 3 the figures from the measured energy use in Step 3 and the approved final costs for the action package from Step 2 are used. Control of energy prices and power tariffs will be made for the calculation of the annual cost savings.
The actual profitability outcome is calculated in the form of internal rate of return for the whole action package. This is then compared with the internal rate of return calculated in Step 1.
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