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Standards for Oxygen

By Michael Lin
Air Products
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Michael Lin

Michael Lin joined Air Products in 2004 and is currently the
Regional Manager of Customer Engineering Asia

He has been working with oxygen system installations and
maintenance activities for customer stations since 2004.

Michael graduated in 1986 from Chiao Tung University with a

master degree in Mechanical Engineering.
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Introduction F# /i

v'The differences between type of documents
1ISO, EIGA, CGA

v"How to find the right document

v'Examples of documents
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Differences between documents

Legislation Standards

Regulations ISO/EN

International
Organization for
‘-?:E’#’ Standardization

\/ standards

PED/TPED 1SO15001

Industry Codes

EIGA/CGA

~

ks

EIGA 13 (AIGA 21)
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Documents and the law

— e



Oxygen and documents

Legislation and regulation - Little

Standards - Some

Industry codes / Guidance - LOTS
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Harmonisation (EIGA,CGA, AIGA)
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Finding a standard




Google “Oxygen Standard”

L]
xygen standard - Google Search - Windows Internet Explorer :‘& . I ; 2 O O O O O O I l I t S

@\— J- lhttp:ﬁwww.gooqle.co.uwseavch7q=oxygen+standard&h\=en&suurce=hp&safe=active&aq=F&aq\=q—c4q—v3grmIQVbZ&aqhV| 2| X | | B~ , ’

File Edit View Favorites Tools  Help

Links

* & [.‘lnxygenstandam-emgmmr[h l_} BB @ - [Drae- @

S Sign in
L] [ ]
e A lifetimes work to
OL)S € oxygen standard Search
About 152,000,000 results Advanced search

] Everything SAFETY STANDARD FOR OXYGEN AND OXYGEN SYSTEMS

d Links
This safety standard establishes a uniform Agency process for oxygen system design i r e ad t h e m al I
® Images Y gency p ygen sy s Oxygenina Can

materials selection. operation, storage, and transportation. This standard ... 99.5% pure oxygen in small and

B Videos www_hg.nasa.goviofiice/codeg/doctree/canceled/1740151.pdf - Cached - Similar large canisters for hame and travel
= News Dissolved Oxygen Standard Solution - Overview | Hach R Y Lk
Shapping Dissolved Oxygen Standard Solution. 10 mg/L equivalent. 500 mL. Overiew. Details Oxygen
Parameter/Reagent - Downloads. Dissolved Oxygen Standard Solution. ... The BLF provides free information
¥ lore www.hach.com/dissolved-oxygen-standard-solution.. /product?... - Cached - Similar T

about oxygen and oxygen suppliers
wwlunguk_org

Standard - Oxygen Sensors S
Standard Brand parts are manufactured with today's motorist in mind. Standard offers a Oxygen Shop
Pages from the UK multitude of engine management products that are engineered to

- L]
) 5 . Pure Oxygen, Pulsoximeters
More search taols wuw standardbrand com/Intelligent..Oxygen._./Content aspx - Cached - Similar Oxyconcentrator and mare . I V e I m e S aS m a n
wvw.oxygen-shop.com
AQUAREAD Ltd 70-150, Z0-500 DO electrode zero oxygen standard. MR SOR

Dissolved Oxygen electrode zero oxygen standard 20-150 and Z0-600. Application: «
Dissolved oxygen zero oxygen standard for the calibration of the zero ... [
aquaread.co.uk/downloads/msds/Aquaread_Zero_Oxygen_Solution.pdf - Cached - Similar aS O b t al n e d f O r
ASTM G88 - 05 Standard Guide for Designing Systems for Oxygen ...

(88 - 05 Standard Guide for Designing Systems for Oxygen Senice . buming. burn-

resistant materials. combustion, contamination, fire. heat of compression, ...
www.astm.org/ Standards/G88.htm - Cached - Similar

W “nitrogen standard”

The web

[E3

24 Anr 20111 | mrannea wa mt aor nn tha “Ovwnan Standard” Tha Ovunan

€ Internet F 100% v
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EIGA, CGA, ISO, EN et al

EIGA, CGA, AIGA, BCGA

1ISO, EN, ADR, NFPA, NEC

BAM, ASTM
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EIGA, CGA, ISO, EN et al
‘oxygen”

- wws |
EIGA 150
CGA 95
e 605
EN 958
ASTM 3486
BAM 200+
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Lists

Oxygen Safety Seminar 2012 Taiwan AIR /. 13
PRODUCTS £= -



References and citations
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Examples of documents

dData creation and data
 Engineering guidance, codes of practice

d Business or subject specific
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Data creation

ASTM
G124 Promoted
Combustion

D4809 Heat of
combustion

D2863 O, index
G72 Auto Ignition

G86 Mechanical
Impact

G74 Pneumatic
impact
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Data documents:

ASTM, NFPA, BAM, ISO

ASTM MNL36

Safe use of oxygen and Oxygen Systems

ASTM series
Flammability and Sensitivity of Materials in
Oxygen Enriched Environments

NFPA 53 etc.
Oxygen enriched atmospheres
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Guidance

e EIGA, CGA, AIGA etc.
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IGA Doc.13 (= CGA G4.4, AIGA 021/12)
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Figure 2: Non Impingement Velocity Curve
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Figure 1: Impingement Velocity Curve

20,0

Velocity (ft.s-1)

IGC DOC 1302

Appendix D : Table of Exemption Pressures and Minimum Thicknesses

ENGIMEERING ALLOYE HINIMUM THICKNES E EXEMFTION PRELSLURE*
Eracc Alloye™" Mone Epecified H MPa (3000 psky)
Cobal Aloys

SEles Mone Epecified 35 MPa (500 p=ig)
Selte 58 Mone Specfied 35 MPa (500 psig)
Coppert Mone Epecified 3 MPa (3000 psky)
Coppar- Nicksl Alloye* Mone Epecified 21 MPa (2000 pesig)
[Ferous Cactings, Non Stainisce

any Cast inon 3.18 mm (D.1257) 027 MPa (25 psig)
Moduiar Cast ron 3,48 mmi D12 045 MPa (=0 p=ig)
M Resist Type 02 348 mm L5 2.2 MPa (300 puig)

Fesrous Cactings, Siainlecs

G-, CF-AMC M, OB 2.18 mm Q1257 1.4 MPa (200 psig)

CF3ICH8, CF-AMICFEM 02N 635 mmi (D250 20 MPa (250 p=iy)

CAET 3,18 mm (D125 28 MPa (375 peig)

CHTM £.35 mmi (0.257) .5 MPa (500 peig)

Miloksl Alloys

Hazielioy C-2765 BMone specifed 5.3 MPa (TS0 psig)

Incone] 500 Mone specified 5.9 MPa (1000 pesig)
rcone] £25 3,18 mm (01257 BT MPa (1250 psig)
Incone] X-T50 Pone specified 5.9 MPa (1000 psig)
Mone 400 Mone spectfied 21 MPa (3000 peig)
Kione] K-500 Mone speciied 3 MPa (3000 psky)
Micks 200 Mone specied 21 MPa (2000 peig)
Stalnince Sbeal, Wrought

30434, 31ETIIEL, 32, M7 218 mm 1257 1.4 MPa (200 psig)

30434, 31ETEL, 331, T 635 mmi (L2507 20 MPa (250 p=iy)

(Carpenter 20 Ch-3 348 mm (OL12 28 MFa (375 pig)

4490 2,18 mm 1257 1.2 MPa (250 peig)

43n 3,48 mm [0L1257) 1.5 MPa (250 peig)

X3 NiCrdo 13-4 318 mm (01257 1.8 MFa (250 psig)

17-4PH iaged) 2,18 mm L A257 2.2 MPa (300 pzig)

Tin Bronmse. Mone Eperified 21 MPa (2000 pekg)

" EXEmpSon Pressune ks e maximam pressure mot subject o velocty IimEations in high party caygen
(nomiral 95.7 %) whiene particie ImpingEmEnt may oocur.

" Cast and wrought LI Forms.

Mote: This st does not Include 3l posshée axempt maslenals. Offher matenials may be added based on e
resuils of hesting s desoibed Ind 2 1.
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EIGA Doc.13 (= CGA G4.4, AIGA 021/12)

«— VENT VALVE
X IF REQUIRED
&~ BY-PASS VALVE

<]

_.,._Ei =

ISOLATION VALVE FRODUCT LINE

Figure 3: By-pass installation

Oxygen Safety Seminar 2012 Taiwan AIR /. 20
PRODUCTS £= -



EIGA Doc.13 (= CGA G4.4, AIGA 021/12)
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Cleaning

SAE-AIR 1176A
SAE-AIR 1176A
ASTM G93

ASTM G127
ASTM G131

CGA G4.1

CGA 02DIR2000
EIGA Doc. 33 (aica 12/04)
IS0 15001

IS0 23208
BCGA TR3

Oxygen Safety Seminar 2012 Taiwan AIR 1. 22
rooviis = 1



Policies and Position Papers

CGA PS1

CGA PS13

CGA PS15

CGA PS19

CGA SB2

CGA SB31

CGA SPE

EIGA Doc. 04= aiga 008/11
EIGA NL 79

EIGA PP 14
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Medical

CGA SB31

EIGA Doc. 73 = aiGa 59/09
EIGA Doc. 89

EIGA Doc. 93 = aiGa 64/09
EIGA Doc. 98

EIGA Doc. 104

EIGA Doc. 128

EIGA NL71

1ISO 8359

1ISO 15001

CNIS GB 8982-88

CNIS GB 12130-95
CNIS GB/T 8986-88
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Medical — EIGA Doc.128 example

Design & operation of vehicles for medical
oxygen homecare deliveries
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Aerospace (and space)

SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-AIR
SAE-ARP
SAE-ARP
SAE-ARP
SAE-ARP
SAE-ARP
SAE-AMS
SAE-AS
SAE-AS
SAE-AS
SAE-AS

1176A
171C
505
822A
825B
847
1059A
1069
1176A
1223
1389
1390
1392
433
1109B
1320A
1398
1532A
3012
452A
861
916B
1046B

SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
SAE-AS
CGA
CGA
CGA
CGA
ISO

ISO

ISO
CNIS
CNIS

1065
1066A
1214A
1224B
1225A
1248A
1303A
1304A
8010B
8026A
8027
8047
1046B
P8.2
P31

P35
SB9
8775
14624-4
14951-1
GB 8983-88
GB 16993-97
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Thank you

Original Presentation by
Daniel Tregear (AP)
at EIGA 2012 Meeting
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Disclaimer

All publications of AIGA or bearing AIGA’s name contain information, including Codes of Practice, safety
procedures and other technical information that were obtained from sources believed by AIGA to be reliable
and/ or based on technical information and experience currently available from members of AIGA and
others at the date of the publication. As such, we do not make any representation or warranty nor accept
any liability as to the accuracy, completeness or correctness of the information contained in these
publications.

While AIGA recommends that its members refer to or use its publications, such reference to or use thereof
by its members or third parties is purely voluntary and not binding.

AIGA or its members make no guarantee of the results and assume no liability or responsibility in
connection with the reference to or use of information or suggestions contained in AIGA’s publications.

AIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or
improper use of any information or suggestions contained in AIGA’s publications by any person or entity
(including AIGA members) and AIGA expressly disclaims any liability in connection thereto.

AIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition

© AIGA 2013- Asia Industrial Gases Association. All rights reserved.
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