130()6(3(*)@80(3()(*) boFoao. Lo FgJbEol Lobsbogo dgodobgm LEsbos@@o.

Ul 96 378-4:2016+A1:2019/2023

U5go00039e0ml LGobs®@o

LL3: 27.080; 27.200

1595303MM LOLEYFJOO S MBIMMO BHYADdMYOO - MsBROMLMYPIOLS s
25099mb5330000 IMMbM3zbgd0 - 65fowo 4: gdudegs@oE0s, g, 893900905
QS 5090

© Bbo3 LsgsmomggEmls BEIBEIMEHJOOLS S AgEHMHMEMYO0L gMm3bmemo Lssagbdm
2023



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

Ul 96 378-4:2016+A1:2019/2023

L506gMMT>30Mm BmbsEgdgdo

1 Bomgdmmos s ©533909905 sdmddgom: LLOS3-LodosMm3gaml bEobwotm@gdols
@5 39BHOHMEMao00l 9MHM3bMEo bosaab@BHMmb 29bgMowmmo  oMgdEm®ol 09/10/2023 ferols
Ne 83 996350 gdom

2 80090990005 ,m93BMOELOL sMdbol 3gom©om: bEebsdBH0bsEool 93M 3o
303039GH0L  (bgb) ULEBIOEGHO 9b 378-4:2016+A1:2019 ,,L635303MM LOLEHYIYdO S MNOMEGO
GNIdMGO0 - MLoRMMbMIdoLs o 2oMgdmbsggzomo  dmmbmgbgdo - bsfowo 4
93b3Q295¢5309, Fzws, 89390905 © 50EEIHs"

3 30639¢o

4 6H9a0LEMOMGOMEr0s:  LLO3-LodoMm3geml  LEIbEIOEGHIdoLs ©s  TgGHOMEMyool
96M36m0 LsgIbEBHML MgglB©do: 09/10/2023 Herols Ne268-1.3-030996

06580090969 biBobsm@E ol bgdolidogho Bm®MTom 2o3ME3gergds Lssgagb@ml bgds®mz30L gotgdy
5363505



o dgodobgom LESbs@Eo.

s
C

900 BgJbBol Lobsbs

Lo0bggm@dszom bsfoao. L@

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.



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 378-4:2016+A1:2019

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 =5 1L - 6
5.2 L7 L) 0B ) Lo 7
5.3 3 0T ) o 8
5.4 Change of refrigerant tyPe ... —————————————— 9
LS R I 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 R < 1 U i | 11
6.2.2 ReCOVErY fOr GENETal FEUSE.....coimmiessrsrrsmsmsmsmss s s s E AR e e e e 12
6.2.3 Recovery for reuse in the same or similar System.........ccommm————— 12
6.2.4 Requirements for refrigerant recovery and recycling equipment and procedures............ 14
L 2SS LU o b 11 14
6.3 Requirements for refrigerant transfer, transport and storage.........c.oocunnnmnmnmsssssssssssnnas 14
L 00 T €< 1 1) i1 14
6.3.2 RefTigerant transfer ... ——————————— 14
LS00 T 1 11 113 ) o 15
L Y 0 V(S 15
6.4 Requirements for recovery eqUiPmMent.......oummmmmsssmsmssssssssssssssssss s sssssssssssssses 15
L T €< 1 L) i Y 15
6.4.2 Operation with respect to the enVIiroNMmMeNt....... s ————————————— 16
LI 0 T o= ] 3 00 B 4 U 16
6.4.4 Operation and MAINTENANCE......ccoiimsmm s —————————————_——_——— 16
6.5 Requirements for diSP0Sal ... —— 16
6.5.1 Refrigerant not intended fOr FEUSE.......c i ———————————— 16
6.5.2 Absorbed R-717 (AMMONIA)....ccoummmmmmmmsmmmsmssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasssssssssssssssssssssses 16
6.5.3 Refrigerating machine Oil ... —————————— 16
LT 0.1 U ol o0 (1) 0100 0 0 16
6.6 Requirements for dOCUMENTAtION ... 16



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 378-4:2016+A1:2019

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
C3 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



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 378-4:2016+A1:2019

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.



