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ENERGY AUDIT STANDARD – PART 1 (GENERAL)

WORKING DRAFT 3.1
Prologue

This version has been synthesised from the following documents produced by ad-hoc groups at the JWG1 meeting in Brussels on 8 and 9 December 2009:
· delivarables2.doc

· Quality issues.doc

Two other working groups produced papers which could not readily be integrated into the present draft

· One of qualifications, which was a review of the issues rather than specific recommendations for text;

· One on common methodology which might better be considered as an informative annex
On behalf of JWG1 I would like to thank my collaborators Maxime Dupont, Francisco Gonzalez and Erja Reinikainen for their contribution to the current version. Inevitably it was not possible to accommodate every suggestion exactly but I trust that in my final edit I have either captured the spirit of their comments or placed a note in the margin where further discussion is needed. 
Vilnis Vesma

JWG1 convenor

29 January 2010 

Draft
	
	Draft text
	Convenor’s comments

these are for the working group’s information only: they will not appear in the draft


	1
	Introduction
	

	
	Energy auditing is an important activity within an energy management. Its purpose is to analyse present energy use and thereby identify and quantify cost-effective energy saving opportunities which the energy user can subsequently implement.

The intention of this Standard is to bring more clarity, transparency and certainty to the market for energy auditing services.

The Standard has a general part, and three sector-specific parts related to buildings, processes and transport respectively.

	ER was concerned that the Standard could be too exacting for ‘walk-through’ energy surveys. 



	
	
	

	2
	Normative references
	

	
	
	

	3
	Definitions
	

	
	Energy audit
systematic procedure to obtain adequate knowledge of the existing energy consumption profile of a building or group of buildings, of an industrial operation and/or installation or of a private or public service, identify and quantify cost-effective energy savings opportunities, and report the findings


	MD wanted to delete ‘cost-effective’ but that is the wording in the EC directive

	
	Energy auditor
person, group of persons or body undertaking the energy audit 


	FG and MD want this  to discuss this further. 

	
	Lead auditor
person having ultimate responsibility for the energy audit when the energy auditor is not an individual


	Introduced to meet FG’s suggestion that we need to identify such a person in the case of audit teams

	
	Energy factor
recurrent and measurable physical determinant of energy consumption, which can be expected to vary routinely

	e.g., weather, distance travelled, production output

	
	Static factor
measurable physical determinant of energy consumption, which does not usually vary


	e.g. floor areas of buildings, capacity of production machinery, vehicle engine size

	
	Organization
person or body commissioning the energy audit


	ER suggested the use of the word ‘client’ (which the group had earlier rejected). This needs discussion, especially as the ‘client’ for an energy audit may be someone other than the operator/owner of the target installation


	
	Installation
building, buildings, equipment, system, physical process, vehicle or vehicles which are the subject of the energy audit


	

	4
	Requirements
	

	
	
	

	4.1
	The energy auditor
	

	4.1.1
	General requirements
	

	4.1.1.1
	The energy auditor shall be appropriately qualified (according to local guidelines and recommendations) and experienced for the type of work being undertaken.


	ER and MD are unhappy about this which they regard as a contractual issue. However, in VV’s view, many clients are not sufficiently knowledgeable to include this as a specification in their contracts. If this clause is retained, it provides protection which can be invoked merely by citing this Standard in the order to the energy auditor.


	4.1.1.2
	Whether or not a formal agreement to this effect has been entered into, the energy auditor shall treat as confidential all information provided by the organization or disclosed during the energy audit.

	

	4.1.1.3
	Clause 4.1.1.2 shall not prevent findings being published by prior agreement between the parties.

 
	Clause inserted because ER pointed out some state-sponsored audits are conditional on making the findings public

	4.1.1.4
	The energy auditor shall treat the organisation’s interests as paramount, acting in an objective manner.

	

	4.1.1.5
	Whether or not required to do so under his or her professional code of conduct, the energy auditor shall disclose to the organization any commercial or other interest which could influence his or her conclusions or recommendations. 

	This addresses  the requirement for transparency

	4.1.1.6
	The energy auditor shall comply with the organisation’s rules regarding health, safety and environmental protection. All proposed operations to which any significant risks are attached shall be the subject of a written method statement agreed with the organization.

	

	4.1.1.7
	The energy auditor shall inform the organization:


	

	
	· Of the energy auditor’s internal quality-checking procedures

	Replaces ‘Of any quality-management system to which it subscribes’

	
	· of available grants or subsidies and shall indicate any constraints, additional elements, or other implications of making use of them.


	VV considers this clause unnecessary and potentially detrimental. Grants and subsidies distort the scope of audits, type of report to be produced, etc. In the UK there is even concern about  the organisation’s details being captured and potentially misused. Some UK energy consultants deliberately do not promote government-backed schemes.


	
	· if it intends to employ any specialist subcontractor on the project and any such subcontractor shall be subject to the same requirements as apply to the energy auditor.


	‘Specialist’ deleted because it is  redundant (ER, VV) while FG pointed out the lead auditor accepts responsibility

	
	· Of any special facilities required to enable the energy audit to be carried out


	Intended to cover things like desk space, security access passes, safety briefings etc., computer network permissions  and so on; routine requirements like data are covered elsewhere

	4.1.2
	During the energy audit
	

	4.1.2.1
	The energy auditor shall


	

	
	· ensure that measurements and observations are made in a reliable fashion and in situations which are representative of normal operation and (where relevant) under appropriate weather conditions.

	

	
	· The previous clause does preclude observations outside normal working hours, during shut-down periods, or when no climatic load is expected.
 
	Necessary additional clause because of the value of such observations in detecting background waste

	
	· use a checklist


	Needs elaboration. It was included in ‘quality issues’ from the last meeting. VV  thinks it should be at the auditor’s discretion. ER suggested saying ‘where applicable’ and FG regards checklists as indispensible.

	
	· Promptly inform the organization of any unexpected difficulties encountered during the work


	

	4.1.2.2
	When analyzing the results, the energy auditor shall


	

	
	· Use reliable calculation methods and tools 


	

	
	· Document the methods used and any assumptions made


	

	
	· Quantify the possible energy savings and implementation costs as accurately as possible


	Note that although ‘as accurately as possible’ is vague, there is a later requirement to state the limits of accuracy

	4.1.2.3
	When reporting the results of the energy audit, the energy auditor shall:


	

	
	· Check the quality of the report before submission to the organization


	

	
	· Submit a draft of the final report to the organization for  comment


	

	
	· present the results of measurements together with a commentary on their values and the effect on energy efficiency

	

	
	· State the limits of accuracy of estimates of savings and implementation costs


	Should we state for example ‘with 95% confidence’? This caused us all some difficulty but we recognize it as important to resolve


	
	· Classify recommendations into categories of no cost, low cost, and significant cost
	I have used the term ‘significant cost’ rather than ‘investment’. Depending on the agreement between the parties, the boundary for a significant cost may not correspond to the threshold of expenditure which would be classified as capital investment



	
	· Comply with the format agreed under discussion of deliverables in the preliminary negotiations


	

	4.2
	The Organisation
	

	4.2.1
	General requirements
	

	4.2.1.1
	The organization shall nominate a person to liaise with the energy auditor, where necessary supported by other appropriate individuals constituted as a team for the purpose.

	

	4.2.1.2
	The organization shall inform the energy auditor of

	

	
	· any regulatory or other constraints which may affect the scope or other aspects of the proposed energy audit. 

	

	
	· any wider programme or project of which the energy audit forms part

	

	
	· any previous energy audits, condition surveys or other studies whose scope overlaps with the proposed energy audit

	

	
	· Any environmental, quality, energy or other management-system standard to which it subscribes and which may have a bearing on the energy audit

	

	
	· Future strategies, planned projects, proposed outsourcing of facilities management, or other changes that may have a bearing on the energy audit and its conclusions. 

	

	
	· Any unusual conditions, maintenance work or other activities that will occur during the energy audit.


	

	4.2.1.3
	The organization shall inform affected personnel and other interested parties about the proposed energy audit and any requirements placed on them in connection with it.

	

	4.2.2
	During the audit
	

	4.2.2.1
	The organization shall


	

	
	· Arrange safe and secure access to buildings, process equipment and vehicles that the energy auditor chooses to inspect


	

	
	· nominate one or more individuals to act as guide and escort for the energy auditor’s personnel during site visits as required.

	

	
	· give the energy auditor access to drawings manuals and other technical documentation relevant to the installation together with the results of any commissioning tests that have been carried out

	

	
	· promptly inform the energy auditor of any unsatisfactory work including failure to comply with health, safety or environmental rules or with any specific method statement applicable to the work 


	

	4.2.2.2
	The organization shall provide reliable historical data on


	‘reliable’ deleted because it cannot be objectively tested. This is probably a matter for the auditor and client to agree at the outset.

This provision means that many organizations will not be able to have audits carried out to this standard because they lack sufficient data. This is, however, reasonable, if compliant audits are to have any merit.



	
	· Energy consumption


	

	
	· Energy factors


	i.e. ‘driving factors’ or ‘independent variables’ including such things as production volumes, vehicle mileages (kilometreages??) etc. which routinely vary week by week.



	
	· Static factors
	This covers building floor areas, equipment production capacities, vehicle makes and models, and other factors which influence consumption but do not routinely vary.



	
	· Past operational changes of a non-routine type which would have influenced patterns of consumption

 
	e.g. changes in the size of building or its nature of use, changes in raw material specification, introduction of vehicle telematics or driver training programmes, etc



	
	NOTE: the energy auditor would normally be responsible for providing regional summary weather data for the assessment of heating and cooling systems in buildings


	

	4.2.2.3
	Within a reasonable time after commencement, the organization shall provide information on either (a) current and projected energy tariffs or (b) a reference tariff to be used for the protection of commercial confidence

	

	4.3
	Meetings
	

	4.3.1
	The organization and energy auditor shall convene at least a preliminary meeting and a final meeting with intermediate meetings at their discretion. It is permissible for any such meeting to cover more than one audit.

	

	4.3.2
	At the preliminary meeting the following should be discussed

	We need to consider wording that allows some of these matters to be introduced at later meetings if appropriate


	
	· Scope and boundaries of the energy audit

	

	
	· What energy audit model will be used


	

	
	· The deliverables from the energy audit at each defined step


	Note the ultimate deliverables are as prescribed above

	
	· Any existing opinions and ideas

	

	
	· Requirements for historical data, including deadlines for their provision

	

	
	· Requirements for special measurements, including the need for calibration and the procedures to be followed for installation of measuring equipment

	

	
	· Proposed schedule of visits

	

	
	· Priorities for each visit


	

	
	· criteria to be used for distinguishing between no-cost, low-cost, and significant-cost recommendations


	

	4.3.3
	If intermediate meetings are to be convened, the parties shall agree their scope and content beforehand 

	

	4.3.4
	During the final meeting the energy auditor shall:
	

	
	· formally hand over the report on the energy audit


	

	
	· give a clear presentation on the results of the energy audit, which facilitates decision-making by the organization

	

	
	· answer questions 


	

	
	· discuss how the organization will go on to implement the recommendations


	

	4.3.5
	The need for follow-up shall be agreed at the final meeting


	

	4.4
	Deliverables
	

	
	The following shall be included in the report of an energy audit:


	This version has been drafted to meet the requirements of what was previously designated a ‘Level 2 survey’. ER points out that walk-through surveys (our ‘Level 1 assessment’)  need a less stringent set of requirements. Note that she refers to such audits carried out as an end in themselves and not, as in the French ‘diagnostic’, as a preliminary stage of a Level 2 audit.
We could accommodate this by allowing alternative sets of deliverables depending on the level of audit contemplated. To be debated.



	4.4.1
	· Management summary 

· list of recommendations and saving options and their feasibility
· conclusions


	

	4.4.2
	· General information of audited organization and energy audit methodology

· context of the energy audit 

· description of audited organization, existing state

· product/services

· processes that use, convert or produce energy
· relevant (local) standards and  regulations

· team of experts 

· energy audit description – aim and thoroughness

· timeframe

· boundaries of the energy audit


	

	4.4.3
	· Information on data collection
· metering set up (current situation)
· state which data is used
· copy of key data used to be provided


	

	4.4.4
	· Analysis of energy consumption

	

	4.4.5
	· energy balance and Sankey diagram before and after


	Is an energy balance always  feasible? For example on a railway locomotive?  Can we always insist on a Sankey diagram? For example on a street-lighting installation?
Should we not  mention cusum analysis which is universally applicable wherever historical data are available?



	4.4.6
	· Equipment and software tools used


	

	4.4.7
	· information on which data is measured and which is estimated 


	

	4.4.8
	· energy (driving) factors


	

	4.4.9
	· baseline


	Does this mean simply the uncorrected annual consumption in some arbitrary base year? Or detailed expected-consumption formulae derived from analysis of current behaviour, as per EN16001 3.5.1? 



	4.4.10
	· proposed saving actions and recommendations

· description

· present economic analysis appropriate to the organization’s conventions

· investment costs (total – capital and running costs; and source of estimates)

· cost savings incl. incidental – tariff, maintenance etc.

· energy savings 

· CO2 savings, etc.

· The assumptions used in calculating savings

· priority criteria

· economic analysis

· environmental analysis

· conclusions

· overlapping savings


	Standards experts: are we allowed to say ‘etc.’?

	4.4.11
	Proposed verification and measurement plan to be used for post-implementation assessment of saving

	Added after representations from UK experts and review of EES material from Mårten Sohlman


Postscript

Maxime Dupont offered the following table in support of his comments. Although not appropriately framed for use as normative text, it may be helpful in crystallizing the structure of an energy audit. This is similar in concept to a table which Mårten Sohlman provided after the December 2009 meeting but without measurement and verification of the results.
	Step
	Deliverables

	Preliminary meeting

( Shall
	General description of the audited organization

Product/services

Overall energy consumption/bill

Local standards and regulations

Objective, timeframe, scope and boundaries

	Walkthrough audit

( Shall
	Technical description of the organization (buildings, process, control and metering)

Available technical documentation

Audit description (aim, thoroughness)

Necessary means (expertise, metering, tools, software etc…)

	Measurement campaign

( Shall even if based on existing metering
	What is measured? What is estimated/assumed? 

Energy driving factors

Energy balance

Baseline

Energy saving potential

	Recommendations

( Shall
	Energy saving measures (ESM)

“No/Low cost” measures

Potential of each ESM (energy and other performance criteria)

	Ranking

( Can
	“Rough” economical analysis mainly based on auditor’s expertise

Investment costs

Energy cost reduction

Other performance criteria improvements (O&M, CO2, environmental etc…)
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