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Standarder far varlden att fungera

SIS (Swedish Standards Institute) &r en fristdende ideell férening med medlemmar fran bade privat och offentlig
sektor. Vi ar en del av det europeiska och globala natverk som utarbetar internationella standarder. Standarder ar
dokumenterad kunskap utvecklad av framstadende aktérer inom industri, naringsliv och samhalle och beframjar
handel dver granser, bidrar till att processer och produkter blir sékrare samt effektiviserar din verksamhet.

Delta och paverka

Som medlem i SIS har du mojlighet att paverka framtida standarder inom ditt omrade
pa nationell, europeisk och global niva. Du far samtidigt tillgang till tidig information om
utvecklingen inom din bransch.

Tadel av det fardiga arbetet

Vi erbjuder vara kunder allt som ror standarder och deras tillampning. Hos oss kan du kopa
alla publikationer du behéver — allt fran enskilda standarder, tekniska rapporter och standard-
paket till handbocker och onlinetjanster. Genom var webbtjanst e-nav far du tillgang till
ett lattnavigerat bibliotek dar alla standarder som ar aktuella for ditt foretag finns tillgangliga.
Standarder och handbdcker &r kéllor till kunskap. Vi séljer dem.

Utveckla din kompetens och lyckas béattre i ditt arbete

Hos SIS kan du ga 6ppna eller foretagsinterna utbildningar kring innehall och tillampning
av standarder. Genom var narhet till den internationella utvecklingen och 1ISO far du rétt
kunskap i ratt tid, direkt fran kallan. Med var kunskap om standarders mojligheter hjalper
vi vara kunder att skapa verklig nytta och lonsamhet i sina verksamheter.
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Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet ar
du valkommen in pA www.sis.se eller ta kontakt med oss pa tel 08-555 523 00.

Standards make the world go round

SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private

and public sectors. We are part of the European and global network that draws up international standards. Standards
consist of documented knowledge developed by prominent actors within the industry, business world and society.
They promote cross-border trade, they help to make processes and products safer and they streamline your
organisation.

Take part and have influence

As a member of SIS you will have the possibility to participate in standardization activities

on national, European and global level. The membership in SIS will give you the opportunity
to influence future standards and gain access to early stage information about developments
within your field.

Get to know the finished work

We offer our customers everything in connection with standards and their application. You
can purchase all the publications you need from us - everything from individual standards,
technical reports and standard packages through to manuals and online services. Our web
service e-nav gives you access to an easy-to-navigate library where all standards that are
relevant to your company are available. Standards and manuals are sources of knowledge.
We sell them.
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Increase understanding and improve perception

With SIS you can undergo either shared or in-house training in the content and application
of standards. Thanks to our proximity to international development and ISO you receive

the right knowledge at the right time, direct from the source. With our knowledge about the
potential of standards, we assist our customers in creating tangible benefit and profitability
in their organisations.

If you want to know more about SIS, or how standards can streamline your
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00



Europastandarden EN 378-4:2016+A1:2019 galler som svensk standard. Detta dokument innehaller den
officiella engelska versionen av EN 378-4:2016+A1:2019.

Denna standard ersatter SS-EN 378-4:2016, utgdva 3 och SS-EN 378-4:2016, utgava 3.

The European Standard EN 378-4:2016+A1:2019 has the status of a Swedish Standard. This document
contains the official version of EN 378-4:2016+A1:2019.

This standard supersedes the SS-EN 378-4:2016, edition 3 and SS-EN 378-4:2016, edition 3.

© Copyright/Upphovsratten till denna produkt tillhér SIS, Swedish Standards Institute, Stockholm, Sverige.
Anvandningen av denna produkt regleras av slutanvandarlicensen som aterfinns i denna produkt, se standardens sista
sidor.

© Copyright SIS, Swedish Standards Institute, Stockholm, Sweden. All rights reserved. The use of this product is
governed by the end-user licence for this product. You will find the licence in the end of this document.

Upplysningar om sakinnehallet i standarden lamnas av SIS, Swedish Standards Institute, telefon 08-555 520 00.
Standarder kan bestéllas hos SIS som &ven lamnar allménna upplysningar om svensk och utlandsk standard.

Information about the content of the standard is available from the Swedish Standards Institute (SIS),
telephone +46 8 555 520 00. Standards may be ordered from SIS, who can also provide general

information about Swedish and foreign standards.

Denna standard ar framtagen av kommittén for Kyl- och varmepumpsanlaggningar - Sékerhet, SIS/TK 243.

Har du synpunkter pa innehallet i den har standarden, vill du delta i ett kommande revideringsarbete eller
vara med och ta fram andra standarder inom omradet? Ga in pa www.sis.se - dar hittar du mer information.



EUROPEAN STANDARD EN 378-4:2016+A1
NORME EUROPEENNE
EUROPAISCHE NORM September 2019

1CS 27.080; 27.200 Supersedes EN 378-4:2016

English Version

Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 4: Operation,
maintenance, repair and recovery

Systémes frigorifiques et pompes a chaleur - Exigences Kalteanlagen und Warmepumpen -
de sécurité et d'environnement - Partie 4 : Sicherheitstechnische und umweltrelevante
Fonctionnement, maintenance, réparation et Anforderungen - Teil 4: Betrieb, Instandhaltung,
récupération Instandsetzung und Riickgewinnung

This European Standard was approved by CEN on 3 September 2016 and includes Amendment 1 approved by CEN on 26 August
20109.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 378-4:2016+A1:2019 E
worldwide for CEN national Members.



SS-EN 378-4:2016+A1:2019 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 4
1 o0 1 5
2 I\ L0 0 0T U Qs L) ) 4 L 5
3 Terms, definitions and abbreviated teIMS ... —————————— 6
4 GeNeral FEQUITEIMENLES ... ss s s s s s s s s e R R RS RS R AR SRR R R SR SE SR SRR E AR AR R SRR R SR RS 6
4.1 Operating INSTIUCEIONS ...t s s sms s n R e R AR R AR AR AR AR R e R AR R AR R R AR e R AR R AR R RS 6
4.2 LD L0 T 11 () o O, 6
5 Maintenance and FePANT ... e s e R R RS AR R AR RS 6
51 =3 11 - 6
5.2 L7 L) 0B ) Lo 7
5.3 3 0T ) o 8
5.4 Change of refrigerant tyPe ... ———————————— 9
LS R 7 1 L) 1 9
5.4.2 Planning the change of refrigerant type .....————————————— 9
5.4.3 Execution of the change of refrigerant type .......on————————— 10
6 Requirements for recovery, reuse and diSposal.........cimmmmmms 10
6.1 GENETal FEQUITEIMENLS ..ccieiererecacscscesssnssssssss s R R R R AR AR AR AR AR R A A AR R AR AR AR 10
0 T O D ) ] o 01 T 10
I o 0] 11 T 10
6.1.3 Parts of refrigerating SYSTEINS ......coumnmnmnmsmsmsssssss s s s s sases 11
L0 T S 2 =) ) L 11
L TR 5 E ) U | T, 11
6.2 Requirements for recovery and reuse of refrigerant........—————" 11
L < 1 U i 11
6.2.2 ReCOVErY fOr GENETAl FEUSE.....cicimicrssrsmsmsmsmsssssssssssss s R AR e e e e 12
6.2.3 Recovery for reuse in the same or similar System.........commm—————— 12
6.2.4 Requirements for refrigerant recovery and recycling equipment and procedures............ 14
L2 S LT b 11 14
6.3 Requirements for refrigerant transfer, transport and storage.......cconmsmsmssmsssssssssasasaes 14
L 00 T € 1 L) i1 14
6.3.2 Refrigerant transfer ... ————————— 14
L3070 T 1 1 013 ) o 15
L R Y 0 V(S 15
6.4 Requirements for recovery eqUiPmMent........oummmmmssmsmsssssssssssssssss s sssssssssssssssses 15
L T € 1 L) i Y 15
6.4.2 Operation with respect to the enVIironmMenNt...... s ———————————— 16
LI T o= ] 3 00 B 4 U 16
6.4.4 Operation and MAINTENANCE......cccniimmmm s ——————————————————— 16
6.5 Requirements for diSP0Sal ... ———— 16
6.5.1 Refrigerant not intended fOr FEUSE......ciminnn s ———————————— 16
6.5.2 Absorbed R-717 (QAMMONIA)....cccoummmmmmmmsmsmsmssssmsssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasasssssssssssssssssssssses 16
6.5.3 Refrigerating machine Oil ... ——————————— 16
LaT R T 0.1 U ol o0 (1) 0100 0 0 16
6.6 Requirements for dOCUM ENTAtION.....c.u i 16



SS-EN 378-4:2016+A1:2019 (E)

Annex A (normative) Draining the oil from a refrigerating System........c—————— 17
A1l 023 1 1) o | . 17
A.2 M 100 0000010 b T £ 1) 1 1, 17
L N S 7 1 U= o 1 17
A.2.2  DraiNing PIrOCEAULIE .....coceourisisismsmsmsmsassssssssssssssssssssssssssssssasssssssss s sessssss st sesa s A s s A A EE AR AR AR AR AR AR SRR AR AR R RS 17
Annex B (informative) Guide specification for recycled refrigerant .........coonnmnnsnsmnsssssssssens 18
Annex C (informative) Handling and storage of refrigerants ... 19
C1 L0 1T i | 19
C.2 5 ) 110 U0 0 19
C.3 R0 ) g ¥ 20
Cc4 Special provisions for handling ammonia vapour during maintenance or

L L2000 10D 00T RTS8 (U 20
O 0 1 1) i | 20
C.4.2 Limitations of ammonia vapour abSorption ... 21
C.4.3 Procedure for ammonia vapour absSOrption ... 21
C.4.4 Disposal of the aqua-ammonia SOIULION .....ccccicissssmnmsmssss s ——————————— 22
Annex D (informative) IN-Service iNSPeCtioN.......cmmsss s ———————— 23
Annex E (informative) Guidelines for repairs of equipment using flammable refrigerants............ 26
E.1 General requirements fOr @QUIPMENT.. ..o 26
E.2 Repairs to electrical COMPONENTS ... asasass 26
E.2.1 Repairs to electrical COMPONENTS .......cccurmrsmmsmsmsmsmsmsmsmsmsssssssssssssss s sssssssssssasass 26
E.2.2 Repairs to sealed COMPONENLS......coummmismmmsmsmssmsmsmsssssssssssssssssssssssssssassssssssssssssssssssssssssasasassssssssssssssssssnss 26
E.2.3 Repairs to intrinsically safe COMPONENtS..........ccounmnnnnssnmssnsss s 27
E.3 Repairs to refrigerating SySteM. ... sssssssasas 27
E.4 Requirements for the competent Persons.......mss—————————————— 28
12310) 10 o3 021 1] 172 29



SS-EN 378-4:2016+A1:2019 (E)

European foreword

This document (EN 378-4:2016+A1:2019) has been prepared by Technical Committee CEN/TC 182
“Refrigerating systems, safety and environmental requirements”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by March 2020, and conflicting national standards shall
be withdrawn at the latest by March 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document includes Amendment 1 approved by CEN on 26 August 2019.
This document supersedes [A) EN 378-4:2016 (1.

The start and finish of text introduced or altered by amendment is indicated in the text by tags ;.

EN 378 consists of the following parts under the general title “Refrigerating systems and heat pumps —
Safety and environmental requirements”:

— Part 1: Basic requirements, definitions, classification and selection criteria;

— Part 2: Design, construction, testing, marking and documentation;

— Part 3: Installation site and personal protection;

— Part 4: Operation, maintenance, repair and recovery.

The main changes in part 4 with respect to the previous edition are listed below:

— harmonisation as far as possible with 1SO 5149:2014;

— addition of vacuum procedure in 5.3.8;

— addition of moisture test in 6.2.3.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of

North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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1 Scope

This European Standard specifies the requirements for the safety of persons and property, provides
guidance for the protection of the environment and establishes procedures for the operation,
maintenance and repair of refrigerating systems and the recovery of refrigerants.

The term “refrigerating system” used in this European Standard includes heat pumps.
This standard applies:

a) torefrigerating systems, stationary or mobile, of all sizes including heat pumps;
b) to secondary cooling or heating systems;
c) tothelocation of the refrigerating systems;

d) to parts replaced and components added after adoption of this standard if they are not identical in
function and capacity.

This standard does not cover “motor vehicle air conditioners” constructed according to product
standards such as ISO 13043.

Systems using refrigerants other than those listed in EN 378-1:2016, Annex E are not covered by this
standard unless they have been assigned to a safety class according to ISO 817.

This standard does not apply to goods in storage.

This standard is not applicable to refrigeration systems and heat pumps which were manufactured
before the date of its publication as a European Standard except for extensions and modifications to the
system which were implemented after publication.

This standard is applicable to new refrigerating systems, extensions or modifications of already existing
systems, and for existing stationary systems, being transferred to and operated on another site.

This standard also applies in the case of the conversion of a system to another refrigerant type, in which
case conformity to the relevant clauses of parts 1 to 4 of the standard shall be assessed.

This Part 4 of the European Standard specifies requirements for safety and environmental aspects in
relation to operation, maintenance, and repair of refrigerating systems and the recovery, reuse and
disposal of all types of refrigerant, refrigerant oil, heat-transfer fluid, refrigerating system and part
thereof.

These requirements are intended to minimise risks of injury to persons and damage to property and the
environment resulting from improper handling of the refrigerants or from contaminants leading to
system breakdown and resultant emission of the refrigerant.

Subclauses 4, 5.1.1 to 5.1.4, 5.2, 5.3.1, 5.3.3 and 6.6 of this European Standard are not applicable to
unitary systems having a power cord, being factory sealed, and in conformance with EN 60335 series.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 378-1:2016, Refrigerating systems and heat pumps — Safety and environmental requirements - Part
1: Basic requirements, definitions, classification and selection criteria

EN 378-2:2016, Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 2: Design, construction, testing, marking and documentation
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EN 378-3, Refrigerating systems and heat pumps — Safety and environmental requirements — Part 3:
Installation site and personal protection

ISO 11650, Performance of refrigerant recovery and/or recycling equipment

ISO 13043, Road vehicles — Refrigerant systems used in mobile air conditioning systems (MAC) — Safety
requirements

IEC 60335-2-104, Household and similar electrical appliances — Safety — Part 2-104: Particular
requirements for appliances to recover and/or recycle refrigerant from air conditioning and refrigeration
equipment
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