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Foreword 34 

TBD 35 

Introduction 36 

This standard, along with the standards of the CEN-CLC XXXXX series, has been developed under Mandate 37 
M/543 of the European Commission.  38 

Topics covered in the CEN-CLC XXXXX series are inter alia, product durability, reparability, reusability, 39 
recyclability, recycled content, ability to remanufacture, and product lifespan. While various important topics in 40 
the context of material efficiency are covered in the standards of the CEN-CLC XXXXX series, other subjects 41 
of material efficiency, e.g. renewable resources, biodegradable plastics, light weighting and multi functionality, 42 
are not covered for the moment, despite their potential impact on material efficiency. 43 

CEN, CENELEC and ETSI have been requested by M/543 to develop horizontal standards on fundamental 44 
principles, concepts, terminology or technical characteristics, relevant to a number of technical committees and 45 
of crucial importance to ensure the coherence of the corpus of standardisation documents. Generic standards 46 
developed under M/543 will be the baseline for future product publications covering a specific energy-related 47 
product (ErP) or group of related ErPs.  48 

The primary addressee of the standards in the CEN-CLC XXXXX series are experts preparing product specific 49 
publications on the various covered topics.  50 

Standardisation request M/543 has asked the European standardisation organisations CEN, CENELEC and 51 
ETSI to jointly draft new European standards and standardisation deliverables on material efficiency Aspects 52 
for energy-related products in support of implementation of the EcoDesign Directive (2009/125/EC). It is 53 
expected that increased focus on material efficiency aspects in the application of Directive 2009/125/EC should 54 
make a sizeable contribution to the transition towards a more circular economy. 55 

More specifically, the standard presented here aims to… 56 

1 Scope 57 

This document deals with the assessment regarding the ability to remanufacture energy related products. 58 
Therefore, it is also applicable to the process relating to remanufacturing of energy related products. An energy 59 
related product is to be considered equal to a newly manufactured product after the remanufacturing process. 60 

2 Normative references 61 

The following referenced documents are indispensable for the application of this document. For dated 62 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 63 
(including any amendments) applies. 64 

BS 8887, Design for manufacture, assembly, disassembly and end‑ of‑ life processing — Part 220: The process 65 
of remanufacture – Specification 66 

3 Terms and definitions 67 

For the purposes of this document, the following terms and definitions apply. 68 

3.1 Significant Change 69 

A change which is likely to influence safety or performance of an energy related product.  70 

3.2 Refurbishment 71 
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The industrial process of returning a used product to a satisfactory working condition. No significant change 72 
is made during refurbishment. 73 

NOTE to entry: Warranties can be granted to refurbished products but these are generally shorter than the legal warranties for new products. 74 

3.3 75 
Remanufacturing 76 
The industrial process of inspecting, disassembling, cleaning, reprocessing, storing, reassembling and testing 77 
an energy related product in such a manner that the product is in a condition equal to a newly manufactured 78 
product. The remanufacturing process includes significant changes to the appliance. 79 

3.4  80 
Disassemble 81 
Non-destructive taking apart of an assembled product into constituent components  82 

3.5 83 
Inspection 84 
Determination and evaluation of the actual condition of the energy related product. Working in accordance with 85 
the manufacturer's inspection plan 86 

3.6 87 
Repair 88 
To be aligned with WG 03 89 

3.7 90 
Accessibility 91 
Ease or difficulty with which a part can be reached and cleared of all interferences, in order for it to be ready for 92 
disassembly 93 

3.8 94 
Durability/Wear Resistance 95 
To be aligned with WG 02 96 

3.9 97 
Core 98 
An used/discarded energy-related product that is used as input for a remanufacturing process.  99 
 100 
3.10 Competent person 101 
Who is capable of identifying existing and predictable hazards in the surroundings or working conditions, which 102 
are unsanitary, hazardous, or dangerous to employees, and who has authorization to take prompt corrective 103 
measures to eliminate them. 104 

Note: This definition provide that a competent person must have authority to take prompt measures to eliminate hazards at the work site 105 
and have the experience to be capable of identifying these hazards. This is the reason a competent person is required under inspection 106 
requirements. 107 

3.11 Qualified person 108 
Who, by possession of a recognized degree, certificate, or professional standing, or who by extensive 109 
knowledge, training and experience, has successfully demonstrated his ability to solve or resolve problems 110 
relating to the subject matter, the work, or the project. 111 

NOTE to entry: Refer to National requirements which may vary from country to country. 112 

Note: This definition provide that a qualified person must have a recognized degree, certificate, etc., or extensive experience and ability 113 
to solve the subject problems, at the worksite.  114 

 115 
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3.12 Reprocessing 116 

NOTE to entry: Reprocessing can include activities such as repair, rework, replacement of worn parts, and upgrade of soft-/hardware. 117 

4 General considerations 118 

Qualified persons for remanufacturing shall be the only responsible persons conducting the necessary steps 119 
to accomplish remanufacturing. 120 

To facilitate remanufacturing it is considered to be beneficial to avoid welding and/or application of adhesives 121 
on energy related products where possible. 122 

For all remanufacturing process steps, it is preferable that; 123 

a) the qualified person in charge of the remanufacturing process or individual process step has manuals on 124 
how to perform the remanufacturing steps,  125 

b) the energy-related products are safe to go through the remanufacturing steps and do not include hazardous 126 
substances, and  127 

c) the product complexity and number of parts, number of materials used in the energy-related product are 128 
reduced to make all remanufacturing steps run smoothly. 129 

It is essential to consider that neither safety nor performance is impaired when starting the energy related 130 
product after performed remanufacturing. Mechanical damage shall also be avoided during every process 131 
step. 132 

Strict rules of procedure shall be applied during every process step to ensure to neither impair the appliance’s 133 
safety nor performance. 134 

4.1 Legal Aspects 135 

The ability to remanufacture is subject to legal constraints which the competent person has to assess. For 136 
some product classes, e.g. medical devices, it is mandatory to be a licensed manufacturer, i.e. a registration 137 
with the national authority is necessary and also the device itself needs registration. This applies also to 138 
remanufactured devices and so the ability to remanufacture is restricted to licensed remanufacturers. Even if 139 
the remanufacturer is licensed, the competent person has to analyse whether the remanufactured device can 140 
be placed on the market under the license of the original device or whether a new license must be obtained. 141 

For some product classes, additional requirements on the quality management system and certification to it are 142 
required, e.g. medical devices, devices used in explosive atmospheres or devices to be incorporated in aircrafts. 143 
The competent person has to evaluate the suitability of the QM system and the QM certificates before 144 
remanufacturing such cores. 145 

The competent person has to decide whether the remanufactured device will be placed on the market under 146 
the original brand name or under the brand of the remanufacturer. In case it is intended to use the original brand 147 
name a permit of the brand holder must be obtained. In case it is intended to use the remanufacturer’s brand 148 
name, the competent person has to ensure that no patent rights or other property or trademark rights of the 149 
OEM are violated when placing the remanufactured device on the market. 150 

4.2  Quality management 151 

The dis/-reassembly process shall be documented by giving for every part/module a certain number and file this 152 
electronically to ensure in case one part cannot be repaired and no spare is available, or a substitution of the 153 
competent person takes place during the process that the reassembly takes place without disturbance.  154 
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4.3  Work instruction  155 

To ensure proper remanufacturing proper work instruction for disassembly, cleaning, reprocessing, storage 156 
reassembly and testing shall be provided to ensure that a qualified person for mechanical/electrical hazard 157 
can perform the work in adequate way and to ensure that throughout the process no damage takes place which 158 
could impair its safety and performance.  159 

4.4 General considerations for the remanufacturing process  160 

To assess the ability to remanufacture, the ability of the seven process steps of remanufacturing needs to be 161 
assessed. These process steps are:  162 

4.4.1 Inspection 163 

Inspection shall take place to verify identification parameters, and verify the accessibility and condition to 164 
the energy related product parts/modules. In a next step, the product parts/modules shall be inspected to 165 
ensure that the remanufacturing process is still possible.  166 

4.4.2 Disassembly 167 

The obtained energy related product parts/modules shall be disassembled to the needed level to perform 168 
the necessary work for the remanufacturing process. The remanufacturer shall also ensure that it is with given 169 
instructions possible for the competent persons to identify, handle, access, and separate parts and modules.  170 

4.4.3 Cleaning 171 

The disassembled energy related product shall be cleaned as defined by applicable instructions 172 

Note to entry: Cleaning can include Disinfection of the core which can be necessary during every disassembly step. 173 

4.4.4 Reprocessing 174 

The damaged/error containing parts shall be reprocessed according to work instructions given. If the 175 
damaged/error containing parts show at early stage e.g. via inspection that safety and/or performance would 176 
be impaired by conducting this step, then no reprocessing/replacement shall take place. Strict rules of procedure 177 
shall be applied to ensure to neither impair the appliance’s safety nor performance. 178 

4.4.5 Storing 179 

If the tested part/module is not immediately further processed, then storage needs to take place in accordance 180 
with requirements deemed appropriate for the energy related product/module/part to ensure e.g. ingress of 181 
water or similar which could impair safety and/or performance. Strict rules of procedure shall be applied to 182 
ensure to neither impair the appliance’s safety nor performance. 183 

4.4.6 Reassembly 184 

Core parts, reassessed parts and new parts are reassembled to a remanufactured product. Reassembling shall 185 
take place in the strict order as given in work instructions. The reassembly process shall be transparently 186 
documented to ensure traceability.  187 

4.4.7 Testing 188 

Tests specified for the energy related product shall be conducted to verify that original performance and safety 189 
specifications are met, including all mandatory safety updates. 190 
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4.5 General considerations for the product properties of remanufacturing 191 

Every process step is linked to one or more product properties which allow the assessment of the remanufacture 192 
ability of a product.  193 
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X X   X X X 

Ease of access X X X X  X  

Ease of dis-/reassemble  X  X  X  

Wear resistance X X X X X X X 

 194 

4.5.1 Ease of identification   195 

For inspection, it is crucial that the products are designed so that accurate inspections can be made at an early 196 
stage. In order to determine which of the product parts have failed, the product must be easy to inspect. For 197 
inspection, disassembly and testing clear markings of where the access points are, shall be used to be able to 198 
find them fast and easy. In addition, for inspection and storing it is also important to be able to identify what kind 199 
of core that have been retrieved to the remanufacturing facility. Furthermore, it should be easy to verify the 200 
condition of the core in order to understand what parts that needs to be reprocessed. 201 

4.5.2 Ease of access 202 

For inspection, disassembly, reprocessing, cleaning, reassembly and testing it is important to access the 203 
points necessary for these steps. The access points should and easily accessed with the equipment necessary 204 
to use e.g. test equipment, screwdrivers, hands. 205 

Annex A.1 shows a method to assess the accessibility of a product. 206 

4.5.3 Ease of re-/disassemble 207 

For disassembly, reprocessing and reassembly this means that the core and its parts should to be easy to 208 
handle. The parts need to be to separable from each other to make the disassembly fast. For reassembly, parts 209 
should be easy to align.  210 

Annex A.2 shows methods to assess the ability to re-/disassemble of a product. 211 
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4.5.4 Wear resistance  212 

The core and its parts should be wear resistant towards all treatment necessary during the remanufacturing 213 
steps i.e. inspection, cleaning, disassembly, reprocessing, storing, reassembling and testing. It should 214 
be able to be disassembled, cleaned and reassembled without breaking.  215 

4.6 General considerations for the assessment of remanufacturing 216 

This standard only describes a general method for assessing the ability to remanufacture. The specific levels 217 
need to be decided on for each industrial sector/energy related product since there are great variations. 218 

To be able to assess whether a product can be remanufactured, all remanufacturing process steps (Chapter 219 
4.1.1 – Chapter 4.1.7) need to be executable by a qualified person for electrical and/or mechanical and/or 220 
other applicable hazards. Mechanical and electrical strength tests need to be conducted which are given in the 221 
latest applicable harmonised standards to verify whether a remanufacturing is feasible. 222 

NOTE to entry: For household and similar energy related products e.g. the tests are given in EN 60335-1 and the applicable part -2 223 
product specific safety standards.    224 

Each process step has to be assessed according to the assessment of its product properties. The assessment 225 
can be graded from a scale from 1 to 5 where 1 is the lowest score and 5 is the highest score. To reach the 226 
ability to remanufacture the step-scores need to be added up, e.g. 3 + 1 + 2 + 5 +1 + 2 + 3 = 17.  227 

An assumption can also be that if any of the step-scores is zero then also the ability to remanufacture is in 228 
general zero, i.e. if one of the remanufacturing steps cannot be performed – remanufacturing cannot be 229 
performed, in general. 230 

5 Additional Considerations 231 

5.1 Placing on the Market 232 

If remanufacturing is conducted to an energy related product, it is considered to be equal to a new product 233 
placed on the market with all applicable responsibilities. Therefore, the applicable safety tests such as electrical 234 
and mechanical strength tests, leakage tests, overcurrent tests et al. which are mandatorily given in the 235 
applicable safety standards and performance standards need to be conducted to ensure that neither safety nor 236 
performance are impaired. 237 

NOTE: Equal to new also means new CE marking 238 

However, when a refurbishment is conducted to an energy related product where during process whether design 239 
nor composition are changed in a significant way, then only basic safety checks per appropriate recurring tests 240 
for electrical and other applicable safety, depending on the type of product, are conducted. 241 

5.2 Warranty 242 

If an energy related product is remanufactured, then the responsible remanufacturer shall issue an equal 243 
warranty for the complete energy related product as if he is placing it at that point of time on the market. He 244 
shall take care of conducting all necessary safety and performance tests which are necessary to place a product 245 
on the market including the appropriate Technical Documentation as asked for the appropriate energy related 246 
product. 247 

If an energy related product is refurbished, the warranty given by the responsible refurbisher shall issue an 248 
equal or improved warranty for the parts/modules and shall ensure the proper function of the complete energy 249 
related product, especially with regards to safety and performance. The appropriate Technical Documentation 250 
as asked for the appropriate energy related product shall be made available. 251 
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Making available and placing on the market of products is clearly defined in the European Union and special 252 
attention shall be given to their definition within the newest Edition of the EU Blue Guide. 253 

6 Marking 254 

All appliances are marked with CE to show presumption of conformity to market surveillances with regards to 255 
all applicable safety and performance Directives and Regulations. Additional documentation, which also 256 
includes communication, is under consideration and is dealt with in cooperation with CEN-CLC TC 10 WG 6. 257 
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Annex A 258 
Informative 259 

Assessment of remanufacture 260 

 261 

A1.  Assessment of accessibility 262 

To evaluate the accessibility (IAcc) of a product the following formula shall be used 263 

𝐼𝐴𝑐𝑐 = −(𝑙𝑜𝑔2  
∆𝑋

𝑋
+ 𝑙𝑜𝑔2  

∆𝑌

𝑌
+  𝑙𝑜𝑔2  

∆𝑍

𝑍
 ) 264 

 265 

Whereas 𝑋, 𝑌, 𝑍 define the largest dimensions of the component and ∆𝑋, ∆𝑌, ∆𝑍 represent the accessible range 266 
along the 𝑋, 𝑌, 𝑍 - axis while disassembling the energy related product. 267 

 268 

A1. Assessment of the ability to re-/disassemble 269 

 270 
a. Disassembly sequence and depth 271 

The disassembly sequence is the sequence of steps needed to remove a component from a product. This 272 
analysis of disassembly sequences is fundamental to facilitate the disassembly of key components from 273 
products:  274 

1. Critical components can be labelled in the progressive removal order.  275 

2. Different strategies to disassemble a component from products can be compared in terms of 276 
disassembly steps.  277 

3. Optimal disassembly sequences can be for instance found through process simulation or on through 278 
the analysis of their relative accessibility and importance. 279 

The disassembly sequence depth is the number of minimum steps required to remove a component from a 280 
product and it is obtained by applying an iteration of steps: 281 

- Step1: Every component that can be removed are set at Level 1 and a list of remaining components is 282 
made 283 

- Step2: Every component that can be removed are set at Level +1 and a list of remaining components 284 
is made 285 

- Step3: Go back to Step2. 286 

 287 

 288 

b. Disassembly index 289 
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The disassembly depth of a component is a normalised index calculated based on the number of components 290 
to be removed, the fastener types and difficulty coefficients.  291 

Using the minimum number of fasteners is a key principle in design for disassembly. Different fastener types 292 
may indeed require different unfastening tools, different access directions and different disassembly 293 
configurations, which would ultimately result in an increase in the disassembly effort.  294 

The parameter is calculated with the following equation:  295 

𝒅𝒅 = 𝒅𝒅𝒏 + 𝜷 ∙ 𝒅𝒅𝑓 =
𝟏 + 𝒏𝑫

𝒏
+ 𝜷 ∙

∑ ∝𝒌∙ 𝒇𝑫𝒌
𝒉
𝒌=𝟏

𝒇
 296 

Where: 297 

• dd is the disassembly index of a component 298 

• (1 + nD) is the number of all the components to be removed (including the component whose 299 
disassembly index is being evaluated), 300 

• n is the total number of components,  301 

• h is the number of fastener types 302 

• fDk is the number of fasteners of the kth type to be removed,  303 

• f is the total number of fasteners in the system,  304 

• αk is the difficulty of disassembling a kth type fastener (Allowing for values of the coefficients αk in the 305 
interval [0, 1], αk = 1 indicates the maximum difficulty of disassembly), 306 

• β is a coefficient (β > 1) which takes into account the greater weight of the second term ddf with 307 
respect to the first ddn.  308 

The index dd can assume values from 0 to 1+β, with the maximum value expressing the maximum disassembly 309 
depth. This occurs when, in order to remove a component, it is necessary to disassemble all the fasteners and 310 
all the other components present in the system.  311 

The index dd of a specific component can be compared to the maximum disassembly depth of the analysed 312 
system, obtaining for each component the normalized value: 313 

DDi = ddi / ddMAX. 314 

c. Time for disassembly (eDiM) 315 

The eDiM method requires information about product components and adopted fasteners that can be directly 316 
verified within the product. The tasks necessary to disassemble a particular component/product are listed in 317 
eDiM and reference time values are associated to each of them, representing the effort needed to perform such 318 
operation. The eDiM report includes a database of common disassembly tasks which can be adapted, extended 319 
and/or updated. 320 

The overall eDiM, measured in time units, is calculated by summing all contributions associated to a determined 321 
disassembly sequence. Subjectivity is reduced when single disassembly activities are measured and standard 322 
values quantified, as done in MOST. 323 

As shown in Fehler! Verweisquelle konnte nicht gefunden werden., a spreadsheet can be used to calculate 324 
the eDiM. The first five columns of the table contain the data required to compute the time taken to complete 325 
the six categories of disassembly tasks: 326 
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1. Components are listed in Column 1 in the order of disassembly. If components are attached by 327 
different connectors, they can be repeated in the column.  328 

2. Connector types used are listed in Column 2 in the order in which they should be unfastened to 329 
remove the different components. An example is provided in table 2Fehler! Verweisquelle konnte 330 
nicht gefunden werden. to show different connector types and their main characteristics.  331 

3. The number of connectors of the same type in a component are specified in Column 3. 332 

4. The number of any manipulations needed to access a connector are listed in Column 4. This could for 333 
instance be the case of a product that has to be turned upside down to remove the connector.  334 

5. Information on the ease of identification of the connector is contained in Column 5. Two categories, 335 
visible and hidden, are presented in table 2Fehler! Verweisquelle konnte nicht gefunden werden..  336 

6. The type of tool required for disconnecting the fasteners is listed in Column 6. Tools can be selected 337 
from a predefined list. The box is left empty if no tool is required. 338 

The time needed for the disassembly process is estimated through the last seven columns based on the 339 
information provided in the first six columns and the MOST reference time values.  340 

7. Column 7 indicates the time needed to change tools defined in column 6. This is calculated based on 341 
the information on connectors provided in MOST, from which it can be determined whether a tool is 342 
required for disconnecting that type of connector.  343 

8. Column 8 indicates the time needed to identify connectors. This is calculated using the information 344 
provided in Column 5 and the reference time values.  345 

9. Column 9 indicates the time needed for product manipulation. This is calculated using the number of 346 
manipulations reported in Column 4 and the reference time values. 347 

10. Column 10 indicates the time needed for positioning tools, in relation to the type of connectors used. 348 
This is calculated by multiplying the connectors specified in Column 3 by the reference time values for 349 
tool positioning. 350 

11. Column 11 indicates the time needed for disconnecting the fasteners. This is calculated by multiplying 351 
the fasteners indicated in Column 3 by the reference time values for disconnecting the corresponding 352 
type of fastener.  353 

12. Column 12 indicates the time needed for removing components. This is calculated once per 354 
component.  355 

13. The overall eDIM for a set of components is assessed in Column 13 as sum of time values reported in 356 
columns 7 to 12. 357 

The eDiM method is presented here as a method to estimate the time for disassembly, however the method 358 
could be used as well to estimate the time for reassembly, the sum of the two would allow the estimation of the 359 
total time needed for replacing one or more components. 360 

 361 

 362 

 363 
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Figure 1 Generic eDiM calculation sheet for N components 364 

 365 

Table 1 Proposed MOST sequences for the disconnection of fasteners 366 

 367 
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Table 21 Example of table of reference values (time) for standard disassembly tasks based on MOST 368 
sequences 369 

 370 
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