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Medical gas pipeline systems - Part 1: Pipeline systems for compressed medical
gases and vacuum

Contents Page
[0 T o o Vi
0 £ Yo 11T 4 T o vii
1 ) = T o T 1
2 NOrmative referenCeS ... e s mn e e e 2
3 TermsanddefinitioNS .........cccciiceciiiicerr e s s sn e s s mr s s mr s e e e e e s mn e e nnnnnes 3
4 General reqUIrEMENLS ......oooiiiiiiiiciiir s cssccrr e e s s s s s ssss e e e s se s s sssm e e e e s ee s s s sanme s e e e eessn s nnmeneesansssnnnn 9
41 ) S - 111/ 9
4.2 (*) Alternative CONSTIUCLION ... e 10
4.3 11 1= = PSS 10
4.4 85353 =1 1 e L= ' | SR 12
441 L€ 7= 3T 12
44.2 Extensions and modifications of existing pipeline systems ..........ccccoiiiiciiiicicncicnceee, 12
5 SUPPIY SYSTEMS ... 13
5.1 SyStem COMPONENLES .......ceiiiiiiiriiiitr i e ann s 13
5.2 General reqUIrEMENLS ..o rsms e mme s mmm e e e e e mnn e s e e s n e nnnns 13
5.21 LO-T o - To3 1 4 V%=1 T =3 Lo - T [ 13
5.2.2 L0 o o {1 LT YA o1 =TT o o ] RSN 13
5.2.3 Primary SoUrce Of SUPPIY .....ccoeiieecieriresrerinssierrsssseressss s e esssssme e ssssmr e sssssmneesssssnesessssmsesssanesssssnnens 14
5.2.4 Secondary SOUrce Of SUPPIY ....cccccccemiiiiiiiccccescrr s sssnr e s s smsn s e e e s s s mmnn e e e e e s e s e e e e sannnn 14
5.2.5 Reserve source(s) Of SUPPIY .. irs s ssssr e r s s sssme s e s s ss s s sssmn e e e e s e s s e s smmn s e e ees s s snnnne 14
5.2.6 Means of Pressure relief ... e e e e annne 15
5.2.7 Maintenance supply assSembly ... ——————————— 15
5.2.8 Pressure regulators ... 16
5.2.9 (*)OZONE SLErIlIZErS ...t 16
5.3 Supply systems with cylinders, cylinder bundles or high-pressure reservoir(s) ................. 16
54 Supply systems with cryogenic or NON-Cryogenic VeSSels ........ccccoiriiiicciiimmnnnnnnsccsseeeneenenns 16
5.5 Supply SYStems for @il ... ————————————— 17
5.5.1 General reqUIrEMENES ... s e e s sm e e e e e e s e s mnne e e e e e e e s nne e e ee e e snnnns 17
5.5.2 Supply systems with air COMPreSSOr(S) .......cccomiriiriririnirrinr 18
5.5.3 Supply systems with proportioning Unit(s) ........cccccenniminirmn e ———— 21
5.6 Supply systems with oxygen concentrator(s) .........cccccecmrinniiinnnn s 23
5.6.1 General reqUIrEMENES .......ciiiiiiiiiiiir i 23
5.6.2 Primary source of SUPPIY ....eiiiiiieiiiiniir i 23
5.6.3 Secondary source of SUPPIY ....ceeiiiiiiriiiiiimir s ———— 23
5.6.4 Reserve source of SUPPIY ... s mn e s 24
5.6.5 Specifications fOr OXygen 93 ... s s nnn e nans 24
5.6.6 Oxygen conCeNtrator UNIt .......ccccocccceiiieecmrrinssnerssssre s s ssr e s s s ssn e s s s sme s s same e e s ssme e e s me e e s s smn e e s snnnns 25
5.6.7 OXYJEN 93 FESEIVOIIS .....eeriiiecrerissseerssssmnerssssneessssneesssssmeesssssmsesssssnnesssssnnessssssneessssansesssnnnssssnnns 25
5.6.8 (0 ) Qe T Y= T T= 1= SRR 25
5.6.9 Local filling of permanently attached high-pressure reservoir(s), acting as reserve

SOUICE Of SUPPIY cceiiiiiiiieciiir i csscer s s rs s ssmn e e s s s s s s sssne e e e se s s mnme s e e e se s s s smnnn e e e e eessnssnnnnnennnen 26
5.7 Supply Systems fOr VaCUUM ... s s s s e 27
5.8 Location of Supply SYStemS ... 28
5.9 Location of cylinder manifolds ... 28
5.10 Location of stationary cryogenic VeSSels ... 29



6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.4
6.5
6.6

71
7.2
7.3
7.4

8.1
8.2
8.3

10
10.1
10.2

11

11.1
11.2
11.3
11.4

12
121
12.2
12.3
12.4
12.5
12.5.1
12.5.2
12.6
12.6.1
12.6.2

12.6.3
12.6.4
12.6.5

12.6.6
12.6.7
12.6.8
12.6.9
12.6.10
12.6.11

Monitoring and alarm Systems ........cccccccmiiniinr e ————————— 29
L= o 1= - | SRR 29
Installation reqUIremMEeNnts ... ——————— 29
Monitoring and alarm Signals ... ——— 30
L= o 1= - | N 30
/X0 e L1 o3 V= T T T 1 30
R ST T T 1T e -1 30
Emergency and operating alarm characteristiCs ... 30
0 o] 4 =Y Lo T e |4 -1 - S 31
Remote alarm eXteNSIONS ... e e 31
Provision of operating alarms ..........ccoociiiiiiiii e ——— 31
Provision of emergency clinical alarms ..........cccciiiiiiiiniic 32
(*) Provision of emergency operating alarms ..........cccocciiiiiiiiiiin . 32
Pipeline distribution SyStems ... 33
Mechanical reSiStancCe ... 33
(D TES3 A g o TUE Lo g I ] =X U] 33
Low-pressure hose assemblies and low-pressure flexible connections .......ccccccceevcccccneeens 34
Double-stage pipeline distribution systems ..o ——— 35
85T 4T o3 i Y £ | Y= S 35
7= 4 1T - | S 35
Service ShUt-Off VAIVES ... smr e s e e s mn e e e s s namnn e e e e e nas 36
Area shut-off ValVeSs ...t e e s 36

Terminalunits,gas-specificconnectors,medicalsupplyunits,pressureregulators and

0T T ] U= o T= 10 T == 38
Marking and coloUr COAING ........cvviriiiiimriiiirr i 38
1 T 3 T 38
L0 o o 11T oo Yo 15 T SR 38
Pipeline iNStallation ... e 39
L= =T | SR N 39
Pipeling SUPPOILS .....ooiiiii s e 40
Pipeline JOINtS ... ————— 40
Extensions and modifications of existing pipeline systems .........ccccooiiiiciiiiiiciciccnnccee, 41
Testing and COMMISSIONING ......ociiiiiiiiiiiii i ——— 41
(€7 4 =T - T 41
General requirements for teStS .......ooiiii i 42
Inspections and checks before concealment ............. i ———— 42
Tests, checks and procedures before use of the system .........ccccccmrieiciirrcccnrrcccee e 42
Requirements for inspections and checks before concealment ............ccccciiriinnicccciecnens 43
Inspection of marking and pipeline SUPPOILS .........cccccmirreemirrrcre e e s 43
Check for compliance with design specifications ..........cccccooiriieecrirccc s 43
Requirements for tests, checks and procedures before use of the system ......................... 43
7= 1= - | 43
(*) Tests of area shut-off valves for leakage and closure and checks for correct zoning

and correct identification ... 45
Test for Cross-CoONNECHION ......ccccciiiie e s ssmn s smme e e s s s mmnn e e e e e nas 45
Test for obstruction and flOW ... 46
Checks of terminal units and NIST, DISS or SIS connectors for mechanical function, gas
specificity and identification ..o ————— 47
Tests or checks of system performance ..........ccccocccceirrcsrerinssree s e sneeeeas 47
(*) Tests of pressure-relief Valves ..........ccccocceciiiicesiiiisssre e sssr e sr e sne e s s sme e s nnsnnes 47
Tests of all SOUrces Of SUPPIY ....covveeeirirceciriissrerrssere e rsssr e ssssnr e re s nr e s s s snr e e s s sne e esssnsenssnnennanen 48
Tests of monitoring and alarm Systems ... e 48
Test for particulate contamination of pipeline distribution systems .........ccccccevvicciennennnnn. 48

Tests of the quality of medical air produced by supply systems with air compressor(s) ... 49



12.6.12 Tests of the quality of air for driving surgical tools produced by supply systems with air

Lo 11T T =TT o = 49
12.6.13 Tests of the quality of medical air produced by supply systems with proportioning

B 11 49
12.6.14 Tests of the quality of oxygen 93 produced by supply systems with oxygen

Lo o] T 2T 014 =1 o (- OSSP 49
12.6.15 Filling With SPeCIfiC as ....ccceiiiiiciiiiri i s s mn e e e e mnnn e e e e e e nan 49
12.6.16 Tests of gas identity ........cccceeiiiiiii e e 49
12.6.17 Verification of restart after power supply failure .........ccccoriiiiincic e 50
13 Information to be supplied by the manufacturer ..., 50
13.1 7= 1T - 50
13.2 Instructions for installation ... —————— 50
13.3 LTS3 1 o7 oY 4 E3N oY T L= 50
13.4 Operational management information ... e 51
13.5 "As-installed” drawings ... s 52
13.6 Electrical diagrams ... s e 52

Annex A (informative) Schematic representations of typical supply systems and area distribution
L5 (=] 1.4 TSR 53

Annex B (informative) Guidelines for location of cylinder manifolds, cylinder storage areas and
stationary vessels for cryogenic or non-cryogenic liquids .........ccccconriemminninnnnninnnnsnenens 84

Annex C (informative) Example of procedure for testing and commissioning ..........cccccvvcniiniisnniniianns 85

Annex D (informative) Typical forms for documenting compliance of the pipeline systems for

compressed medical gas and VaCUUM .........cccciiiiiimirinnismsinsrs s sssssssssnas 98
Annex E (informative) Temperature and pressure relationships ..........ccccececmirrccerrncseesss s esssseeeenees 128
Annex F (informative) Risk management checklist ... 130
Annex G (informative) Operational management ... 147
Annex H (informative) Rationale .............o s 167
Annex | (informative) Rationale for compressor hazards ...........ccccconiiiininnnn s 170
Annex J (informative) Considerations for implementation and use of oxygen 93 ..........cccccoiiiiiinnnnns 171

Annex K (informative) Manufacture of medical gases on site, Responsibility for medical gas quality
....................................................................................................................................................... 173



		2026-06-21T03:51:53+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




