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w Str dung Oxy an toan/ Safe use of Oxygen

TUYEN BO TU CHOI TRACH NHIEM

DISCLAIMER

T4t ca cac 4n pham clda AIGA VN hodc mang tén AIGA VN déu chira thong tin bao gdbm huwéng
dan thuc hanh, 4p dung quy trinh an toan, théng tin k{ thuat, qui dinh phap luat, su kién khac
dugc thu thap tlr cdc ngudn ma AIGA VN cho |a dang tin cdy va / hodc dya trén thong tin ky
thuat, an toan va kinh nghiém hién cé sin tir cac thanh vién cia AIGA VN vao ngay phat hanh

All publications of AIGA VN or bearing AIGA VN’s name contain information, including work instruction, safety
procedures applying, technical information, legal requirement, events that were obtained from sources believed by

AIGA VN to be reliable and/ or based on technical, safety information and experience currently available from
members of AIGA VN at the date of issuing.

AIGA VN khdéng bao dam ciing nhu khéng chap nhan bat ky trach nhiém phép ly nao vé tinh chinh
xac, day du hodc dung dan cla thong tin cé trong cac 4n pham nay. Mic du AIGA VN khuyén
khich ngudii dung dé tham khao hodc ap dung chiing trong céng viéc cia minh, nhung viéc tham
khao hodc ap dung la hoan toan ty nguyén va khdng rang budc.

AIGA VN do not ensure nor accept any liability as to the accuracy, completeness or correctness of the information

contained in these publications. While AIGA VN recommends that the user refer to or apply it into their working, such
reference to or apply thereof by the user is purely voluntary and not binding.

AIGA VN khong kiém soat bat ky diéu gi lién quan dén hiéu suat hodc dién gidi sai, st dung hop
ly hodc khéng hop ly bat ky thdong tin hodc dé xuat nao trong cac 4n pham cla AIGA VN bdi bat
ky cd nhan hodc td chirc nao (bao gdm cac thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén céo
nguwdi dung khdng chinh slra, thay déi ndi dung va sir dung &n phadm cta AIGA VN khéng ding
muc dich, va AIGA VN tlr chdi rd rang bat ky trach nhiém phap ly nao lién quan dén viéc nay.
AIGA VN has no control whatsoever as regards, performance or non-performance, misinterpretation, proper or
improper use of any information or suggestions contained in AIGA VN’s publications by any person or entity
(including AIGA VN members). However, AIGA VN recommends that users do not modify, change the content and
use publications of AIGA VN for improper purposes, and AIGA VN expressly disclaims any related liability.

Cac 4n pham cda AIGA VN phai duvoc danh gia dinh ky va ngudi dung dugc canh bao dé c6 duoc
an ban méi nhat
AIGA VN’s publications are subject to periodic review and the users are cautioned to obtain the latest edition.
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I. GIOI THIEU / INTRODUCTION

— Tai liéu nay dugc soan thao badi chuyén vién ki thuat va an toan thudc Uy Ban K§ Thuat
cla hiép Hoi Khi Cong Nghiép Chau A tai Viet Nam (AIGA VN) dya trén tai liéu tham khao
va kinh nghiém hién cé cla cac tac gia.

This document has been written by technical and safety specialists of Technical Committee - Asia

Industrial Gas Association in Vietnam, based on the authors’ existing experience and reference of
standards

— Hién nay, nhu ciu s dung oxy hang ngay tai Viét Nam I3 rat I1&n, c6 thé tinh dén hang
ngan tan. Tuy nhién viéc nhan thirc vé sy nguy hiém cda oxy cling nhu sir dung an toan
khi oxy trong cong nghiép va y t& van con han ché. Do dé cac sy c6, tai nan dang tiéc lién
quan tdi oxy van con xay ra hang ngay. V4i tai liéu nay, nhém tac gia hi vong cé thé phan
nao giup cho ddc gia ndm dugc nhitng tinh chat co ban cla oxy, nhitng méi nguy va rdi
ro ma né cé thé gy ra, tir d6 dé xuat cac lwvu y, bién phdp phong ngira trong qua trinh st
dung, bao quan va van chuyén khi oxy tai Viét Nam.

Nowadays, the daily demand for oxygen in Vietnam is very high, up to thousands of tons. However,
awareness on the dangers of oxygen as well as the safe use of oxygen in industry and medicine is still
limited. Therefore, unfortunate incidents and accidents related to oxygen still occur every day. With this
document, the authors hope to be able to partly help readers understand the basic properties of oxygen,

the dangers and risks that it can cause, thereby proposing precautions and measures in usage, storage
and transporting oxygen in Vietnam.

Il. PHAM VI / scoPE

— Tailiéu nay dé cap dén tinh chat co ban cuta khi oxy, dua ra cac hwdng dan an toan
trong thao tac, st dung, ton chira, van chuyén, xt ly su cd khi st dung khi oxy
This document covers the basic properties of oxygen gas, and gives instructions on how to safely handle,
use, store, transport, and troubleshoot when using oxygen.

IIl. TAILIEU VIEN DAN / REFERENCE

3.1 Quy dinh va tiéu chuan qudc gia / National regulation and standard

—  Nghi dinh 113/2017/NDB-CP — Quy dinh chi tiét va huéng dan thi hanh mot s6 diéu cla
Luat hoa Chgt/ Specifying and providing guidelines for implementation of certain articles of the Law
on Chemicals

— Nghidinh 42/2020/ND-CP — Quy dinh danh muc hang hda nguy hiém, van chuyén hang
héa nguy hiém bang phuong tién giao thdng co gidi duwdng bod va van chuyén hang hda
nguy hiém trén duwong thuy néi dia/ List of dangerous goods, transport of dangerous goods by
land motor vehicles and transport of dangerous goods by inland waterways

— Nghi dinh 136/2020/ND-CP - quy dinh chi tiét mot sé diéu va bién phap thi hanh Luat
Phong chdy va chita chay va Luat stra d6i, bo sung mét sé didu cha Luat Phong chdy va
chira Cha'y/ providing guidelines for several articles of law on fire prevention and fighting and law on
amendments to law on fire prevention and fighting

— Nghidinh 44/2016/ND-CP — Quy dinh chi tiét mot s6 diéu cha Luat an toan, vé sinh lao

doéng vé hoat dong kiém dinh k§ thuat an toan lao déng, huan luyén an toan, vé sinh
lao ddng va quan trac moi trudng lao dong / details some articles of the law on occupational
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safety and sanitation, technical inspection of occupational safety, training of occupational safety and
sanitation and monitoring of occupational environment

— Nghi dinh 43/2017/ND-CP — Vé nhan hang hoa / 0n Good label

—  Théng tw 32/2017/TT-BCT — Quy dinh cu thé va hwdng dan thi hanh mét sé diéu cla
luat hda chat va nghi dinh s6 113/2017/ND-CP ngay 09 thdng 10 ndm 2017 cda chinh
pht quy dinh chi tiét va hwdng dan thi hanh mot s6 diéu cla luat hda chat/ specifying
and providing guidelines for implementation of certain articles of the Law on Chemicals and Decree

113/2017/ND-CP specifying and providing guidelines for implementation of certain articles of the Law
on Chemicals

— Théng tw 37/2020/TT-BCT — Quy dinh danh muc hang hdéa nguy hiém phai déng goi
trong quad trinh van chuyén va van chuyén hang héa nguy hiém bang phuwong tién giao
thong co gidi dwdng bd, dudng sat va duwong thay nodi dia/ prescribing list of dangerous
goods requiring packaging during transport and transport of dangerous goods by road, rail and inland
waterway

— Théng tu 148/2020/TT-BCA - Slra ddi, b6 sung mot sd diéu cua thdng tw sb
57/2015/TT-BCA ngay 26/10/2015 cla bo trudng bd cong an huwdng dan vé trang bi
phuong tién phong chay va chita chdy déi véi phuong tién giao théng co gidi dudong
bd / Amending, supplementing some articles of the circular No. 57/2015/TT-BCA on 26/10/2015
providing instructions about fire safety equipment mounted on road vehicles

— Théng tu 06/2020/TT-BLDTBXH - Ban hanh danh muc céng viéc cé yéu cau nghiém
ngat vé& an toan, vé sinh lao déng / promulgation of list of occupations bound by strict
requirements for occupational safety and health

—  Théng tw 54/2016/TT-BLDTBXH - Ban hanh 30 quy trinh kiém dinh k§ thuat an toan déi
v3i mdy, thiét bi, vat tu c6 yéu cau nghiém ngat vé an toan lao déng thudc tham quyén
quan ly cia b lao déng - thuwong binh va x3 hi/ 30 procedures for inspection of safety of
machinery, equipment and supplies to which strict occupation safety requirements are applied under
administration of Ministry of Labour, Invalids and Social Affairs

— Théng tu 17/2021/TT-BLDTBXH - Ban hanh quy trinh kiém dinh k{ thuat an toan chai
chtra khi cdng nghiép thudc thdm quyén quan ly cdia Bd Lao déng - Thuong binh va X3
hdi / procedures for inspection of industrial gas cylinders under administration of Ministry of Labour,
Invalids and Social Affairs

— QCVN 02:2020/BCT — Quy chuan ky thuat quéc gia vé an toan bodn chira khi dau mo
hod Iéng / National technical regulation on safety of Liquefied Petroleum Gas Tank

— TCVN 6713:2013 (ISO 11625:2007) — Chai chtra khi — an toan trong thao tac / Gas

cylinders — safe handling

— TCVN 6153:1996 — Binh chiu ap luc - Yéu cau ky thuat an toan vé thiét k&, két ciu, ché
tao/ Pressure vessels - Safety engineering requirements of design, construction, manufacture.

— TCVN 4245:1996 — Yéu cau ki thuat an toan trong san xuat, s&r dung oxi, axetylen /
Safety engineering requirements in production and utilization oxygen, acetylenes

3.2 Tailiéu AIGA tham khao / AIGA document reference
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IV.

—  AIGA 005/18 — Cac nguy co chdy do oxy va bau khi quyén giau oxy / Fire hazards of

oxygen and oxygen enriched atmospheres

—  AIGA 012/19 — V& sinh thiét bi cho dich vu Oxy / Cleaning of Equipment for Oxygen Service

—  AIGA 021/20 — Budng 6ng oxy va hé thdng duong 6ng dan / Oxygen Pipeline and Piping
Systems

— AIGA 030/13 — Luu trit khi siéu lanh tai noi nguoi st dung / Storage of cryogenic air
gases at user’s premises

3.3 Tailiéu tham khdo khac / Other reference

~  BCGA CP7 — Rev. 8 — 2018 — St dung an toan khi oxy nhién liéu (cung cap chai khi
riéng |é hodc di ddng) The safe use of oxy-fuel gas equipment (individual portable or mobile
cylinder supply)

— BCGA CP36 —Rev. 2 —2013 - Luu tri¥ long siéu lanh tai co s& nguoi st dung /
Cryogenic Liquid storage at user’s premises

PINH NGHIA / DEFINITION

Chai chtra khi oxy cong nghiép: la chai chira khi oxy danh cho cac muc dich céng nghiép
nhw han, cat, phan tich, luyén kim v. v... Industrial oxygen cylinders are cylinders containing
oxygen used for industrial purposes such as welding, cutting, analysis, metallurgy etc

Khi oxy y té: 1a khi oxy danh cho muc dich y té. Néng dd oxy phai khéng nhé hon 99,5%
va céc tap chat khic duoc kiém soat theo Duoc Dién Viét Nam V Medical oxygen is oxygen
used for medical purposes. Oxygen purity shall not be lower than 99.5% and other impurities must be
controlled as per Vietnamese pharmacopoeia V.

Mbi trudng giau Oxy: 1a khdng khi va hén hop khi trong d6 ndng dd Oxy vuot qua 23,5%
tai cao dd muc nwdc bién hodc cao d6 ma 4p suat riéng phan cha oxy vwot qua 175 Torr
(mm Hg) / Oxygen-enriched atmosphere: Air and gas mixtures in which the oxygen concentration by
volume exceeds 23.5% at sea level or whose partial pressure of oxygen exceeds 175 torr (mm Hg).

Ap suat: trong tai liéu nay, don vi “bar” chi dp suat dong ho, trir khi dwoc ghi rd rang, vi
du “bar, abs” cho dp suat tuyét déi va “bar, dif” cho ap suat chénh léch. pressure: In this

publication, “bar” shall indicate gauge pressure unless otherwise noted — i.e. “bar, abs” for absolute
pressure and “bar, dif” for differential pressure.

V. THANH PHAN OXY TRONG KHONG KHi VA TINH CHAT KHIi OXY/ OXYGEN CONTENT IN AIR
AND ITS PROPERTIES
— Oxy chiém khoang 21% thanh phan khong khi; thanh phan con lai a ni to chiém 78%,
argon va cac khi khac chiém khoang 1%. Oxygen makes up about 21% of the air composition, the
rest is nitrogen 78%, argon and other gases 1%.
Cac khi khac/ other gases
Oxy/Oxygen / 1%
21% .
° \Jr"’_ _1 Ni-to/Nitrogen
D 78%
No. AIGAVN-SA-003 https://aigavn.com.vn/ Rev.00

Page 5 of 32 Date: Jun 25, 2022


https://aigavn.com.vn/

w Str dung Oxy an toan/ Safe use of Oxygen

—  Dac tinh cla oxy Characteristic of Oxygen:

Tén Name Oxygen
Cong thirc hda hoc 02
Chemical formula
S6 CAS 7722-44-7
CAS No.
Kh&i lwong phan tir 32.00
Molecular Weight
Ty trong khi 1.429 kg/m?
Gas Density (¢ 0°C,1atm)
Ty trong khi twgng déi 1.11  (Air=1, at 1atm)
Gas Relative Density (khong khi=1, & 1atm)
Ty trong 1dng 1.141 kg/|
Liquid Density (& nhiét do soi - melting point)
Diém néng chay —218.8 °C
Melting Point (1atm)
Diém s0i —183 °C
Boiling Point (1atm)
Pac tinh — Oxy léng: la mét chat 1dng trong
Characteristics su6t c& mau xanh nhat Liguefied
oxygen: is transparent light-blue color
liquid
— Oxy khi: khong mau, khéng mui,
khong vi Gaseous oxygen: colorless,
odorless, tasteless
— Phan tlr Oxy bi nhiém tir dudi tac
dong cha tlr trwdng Oxygen molecules
are magnetized under magnetic field
Phan &rng hda hoc 0, phan (rng véi tat ca cdc nguyén t6 khac (trir khi hiém)
Chemical Reactivity dé tao thanh oxit & cac diéu kién va téc dd khac nhau.
O; react with all kinds of other elements (except rare elements) to
form oxides at different conditions and speeds
Gidn nd tlr long sang khi | Tang 901 lan vé thé tich (& 35°C, 1 atm)
Expanding from liquid to gas | 1l liquidis up ~ 901L gas
phase

VI. SAN XUAT VA (’'NG DUNG OXY TRONG CONG NGHIEP VA DO1 SONG PRODUCE AND USAGE
OF OXYGEN IN INDUSTRY AND LIFE

6.1. San xuat oxy /Production of oxygen

— ChU yéu duwoc san xuat bang Day chuyén tach khi (ASP). Oxy san xuat tir quy trinh nay
thudng & dang hda 1ong, cé d6 tinh khiét > 99.6%, ddp (rng hau hét yéu ciu oxy trong
cdng nghiép va y té. Mainly produced by Air Separation Plant (ASP). The oxygen produced from

this process is usually liquefied, with a purity > 99.6%, which meets most of the industrial and medical
oxygen requirements.
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Khéng khi Giin n& Tach
i Expansion Separation

Khéng khi long San pham long

Liquid Air Liquid products

— Ngoai ra, oxy con duwoc san xuat bai quy trinh Hap phu chuyén d6i dp suat PSA. in
addition, oxygen is produced by the Pressure Swing Adsorbtion (PSA) process.

—  Oxy san xuat tir quy trinh PSA & dang khi nén &p luc cao, cé d6 tinh khiét 93%, dap
&ng 1 phan nhu cau oxy trong diéu kién khéng can thiét do tinh khiét cao. The oxygen
produced by the PSA process is in the form of high-pressure compressed air, with a purity of 93%,
meeting part of the oxygen demand in non-essential conditions of high purity.

Hé théng

séy kno .
y Bdn

Hut
khéng khi

May nén

———————————————————————————————————————

iCO/ICO, (0, goz

iPhan tich {Phan tich {Phan tich
Hé théng
duwdng éng
cosdyté !

Bon dém

Loc tinh Loc
Oxy 93%

Hé thdng nap khiét thd
chai khi cao ap
(Noi lap dat)

6.2. Ung dung cha oxy / Applications of oxygen

Oxy cé nhiéu rng dung trong ky thuat cling nhu trong d&i séng Oxygen has many applications
in engineering as well as in life

6.2.1. Khithd& cho ngudi Breathing gas for human

—  Khi th& cho thg 1dn: binh khi dung cho tho lan
chira khodng 21% oxy, cac khi con lai cé thé Ia ni
to hodc Heli (I1an sdu) hodc Neon (ldn rat sau)
Breathing gas for diver Breath gas cylinder used for diver
with ~21% 02, balance gases can be N2 or He ( Deep dive )
or Neon (very deep dive)
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— Mat na dudng khi trén may bay: O, dugc tao ra tlr phdn &rng hod hoc qua hé théng
tao oxy hda hoc, thiét k& trong mat na dudng khi. Cé thé théd tir 12 dén 20 phut Air
mask on the plane: O; is generated from a chemical reaction through a chemical oxygenation
system, designed in an oxygen mask. Can breathe ~ 12’ ~ 20’

— Khi thd cho nguoi leo nui: cang |én cao néng d6 oxy cang giam, ngudi leo nui phai
trang bi binh khi thé c6 néng dd 02 ~21% Breathing gas for mountain climbers: The higher
the altitude, the lower the oxygen concentration, the climber must equip a breathing air cylinder
with an oxygen concentration of ~21%

— Khi thé cho bénh nhan: hd trg trong diéu tri bénh khi co thé trong tinh trang thiéu

02 (< 21%) Breathing gas for patient Support in the treatment of diseases when the body is in a
state of O2 deficiency (< 21%)

6.2.2. S dung nhiét tir qua trinh d6t chdy Using heat from combustion process

— Han cét kim loai: K&t hgp 02 va cac loai khi chdy nhu CaHa, LPG dé tao ngon Ira nhiét
lwgng rat 1én dung dé han, cat kim loai Metal welding and cutting: Combining O, and
flammable gases such as C,H,, LPG to create a very high heat flame used for welding and cutting
metal

— Catkim loai bang laser: Oz sit dung cho may cat laser, cit theo |ap trinh nhitng duwong
cat phirc tap Laser metal cutting: O, is used for laser cutting machines, It cuts the complex cutting
line by its programmed

— Luyén kim, san xuat thép Ngudi ta théi oxy >99.6% vao gang dé dét chdy C, Mn, Si,
P trong qua trinh luyén thép Vetallurgical industry, steel manufacture: to blow oxygen >99.6%
into cast iron to burn C, Mn, Si, P in the steelmaking process

— Dung dé phong tén Itra Used to launch rockets
6.2.3. San xuat hop chat vd co Production of inorganic compounds

6.2.4. Dung trong xt ly nudc thai Used for wastewater treatment

6.2.5. Dung trong tdng hop céc chat hitu co nhw etilen oxit, metanol Used for Organic Synthesis:
Ethylene oxide, methanol

VIl. THIET Bl CHUA, TON TR KHi OXY/ STORAGE EQUIPMENT FOR OXYGEN

— Oxy dugc chira trong thiét bi chira & 2 dang: Khi nén dp luc cao va khi nén héa long oxygen
is contained in the container in two forms: high pressure compressed gas and liquefied compressed air
— Thiét bi chira dang khi nén ap luc cao thudng goi la chai chira khi, thiét bi chira dang khi

nén hda 1&dng goi la binh/bén chira khi hod 16ng Equipment containing high-pressure compressed
air is often called a cylinder gas, a device containing liquefied compressed gas is called a liquified gas tank.

7.1. Chaichtra khi nén Compressed Gas Cylinder

— La thiét bi chiu ap lwc, duwoc lam bang thép dic hodc vat liéu composite As pressure
equipment, made of cast steel or composite material
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7.2.

Khi oxy nén s& duogc chira trong cac chai bang thép carbon duc cé dung tich tir 10L,
40L, 471, 50L. Théng thuwdng ap suat lam viéc cac chai khi cé thé tich nhd hon 50L 13
150 bar, chai khi cé thé tich 50L thudng cé dp suat lam viéc 200 bar compressed oxygen
gas will be stored in seamless carbon steel cylinder with capacities from 10L, 40L, 47L, 50L. Normally,
the working pressure of gas cylinders with a volume of less than 50L is 150 bar, gas cylinder with a
volume of 50L usually have a working pressure of 200 bar.

Khi oxy luu trit trong chai chira khi thwong duoc st dung & nhitng noi cé nhu cau luu
lwong thap, lwvu dong hodc noi ma khi hda 1dng khé ti€p can. Oxygen gas stored in gas
cylinders is often used where there is a need for low flow, mobility, or where liquefied petroleum gas
is difficult to access.

Dé tang dung luvong st dung, ngudi ta két néi cac chai khi vdi nhau thanh cum chai
khi To increase the usage capacity, people connect the gas cylinders together into a bundle of gas
cylinders

Binh chira khi héa 1dng / Liquefied gas tank

La loai binh chiu 4p lwc cé thiét ké 2 1dp vo, théng thudng gitra 2 1&p dwoc cach nhiét
bang chan khdéng va chdng birc xa nhiét, vat liéu |&p chiju ap bén trong |a thép khéng
ri, chiu duoc nhiét dd dén -196°C Tank has a 2-layer design, is insulated by vacuum and resists
heat radiation, the inner pressure layer material is stainless steel, withstands temperatures to -1960C.

7.2.1. Binh LGC (Liquid gas container)

Binh LGC la loai binh chira khi héa 16ng loai nhd, lwvu dong, cé dung tich tir 70L-
450L, ap sudt lam viéc c6 thé 1én dén 34 bar. Dung lwvgng 1 binh LGC lai 175L
tuwong duong véi khodng 20 chai chira khi loai 40L.Loai binh nay con ¢6 wu diém
gon nhe, co dong phu hop vaéi khdong gian nhd. N6 phlu hop véi khach hang st
dung khi v&i khéi lvgng vira phai. Tuy nhién cé nhuoc diém 1a chi phi bao tri cao,
thoi gian lwu trit khi trong binh ngan LGC tank is a small, portable liquefied gas tank
with a capacity of 70L-450L, working pressure can be up to 34 bar. This type of tank is suitable
for customers who use gas with moderate volume. The capacity of 1 LGC tank is 175L,
equivalent to 10 cylinders of 40L type. This type of bottle also has the advantage of being
compact, portable, and suitable for small spaces. However, there are disadvantages such as
high maintenance costs and short gas storage time
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7.2.2. Bén microbulk MicroBulk tank

Day la dang bon chira khi hda 16ng duoc thiét ké cé san chan dé cé thé st dung
lvu déng, dung tich tir 4501t ~7500 litt, 4p ap suat lam viéc cé thé |1én tbi da
34bar. This is a liquefied gas tank designed with a stand that can be used for mobile use, with
a capacity of 450liters ~ 7500liters, working pressure can be up to 34bar.

7.2.3. Bén chiva ¢é dinh Static Storage tank

— Dung dé chira khi oxy hda 1dng véi khdi lugng I6n, dung tich chira ¢ thé 1én téi
hang tram nghin lit, khi duwoc cap qua dan hoéa hoi trao ddi nhiét, sau dé qua
diéu ap khi d&n don vi str dung. Used to store liquefied oxygen gas in large volume, up
to hundred thousand of liters, the gas is supplied through the heat exchanger evaporator, then
through pressurization to the user unit.

— Ngoai ra trong nganh khi cdng nghiép ngudi ta con sir dung thém ca dang bén
ddy bang (FBT), véi dung tich cé thé 1én t&i hang triéu lit. Dang bon nay thuong
duoc dat & cac nha may ASU |&n. In addition, in the industrial gas industry, people also

use the form of flat bottom tanks (FBT), with a capacity of up to millions of liters. This type of
tank is usually located in large ASU factories.

Binh LGC Bén Microbulk B6n chira ¢d dinh Bon dday bang
LGC tank Microbulk tank Storage tank FBT tank

7.2.4 Khoang cach an toan / Safety distance

— Theo QCVN 02:2020/BCT, khoang céch an toan tlr bén chira oxy hod Iéng va
bén LPG duoc quy dinh theo bang duwdi day According to TCVN 02:2020/BCT, safety
distance from liquefied oxygen tank to LPG tank is regulated in below table:

Khoang cédch dén bon chira Oxy cé dung tich (m?3)
Dung tich bén chira (m?3) Distance to Oxygen tank with capacity (m?)
Tank capacity (m’) <11 11+ 566 > 566
<45 Khéng No 6 7,6
>4,5 Khong No 6 15
No. AIGAVN-SA-003 https://aigavn.com.vn/ Rev.00
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— Khdng yéu cau khoang cach an toan trong trudng hop cé két cau bao vé vdi
gidi han chiu Itra t8i thiéu 2 gi&» ngan gitra phan khéng cach nhiét cla bodn chira
Oxy v&i bon chira LPG Safety distance is not required in case of protection construction

with minimum 2 hours fire resistance limit between non thermal isolated parts of oxygen tank
and LPG tank.

—  DG6i véi yéu cau vé khodng cach an toan tir bon chira oxy tdi céc thiét bi khac,
ddc gid cé thé tham khao Phu luc B2 — AIGA 030/13 — Storage of cryogenic air
gases at users’ premises hoac Phu luc 3 —CP-36-2013 - Cryogenic Liquid storage

at users premises With regards to safety distance of oxygen tank to other equipment,
readers may refer to Appendix B2 — AIGA 030/13 — Storage of cryogenic air gases at users’
premises or Appendix 3 — CP-36-2013 Cryogenic Liquid storage at users premises

VIl DUONG ONG VA PHU KIEN DUNG CHO KHi OXY/ PIPELINE AND ACCESSORIES FOR OXYGEN

GAS

8.1.

Pudng 6ng oxy/

Cac yéu cau vé dudng ng dan oxy duwoc dé cap mot cach chi tiét va cu thé trong cac
tiéu chuan nhu Requirements of oxygen pipeline are detail mentioned in standards below:

TCVN 4245:1996 — Yéu cau ky thuat an toan trong san xuat, sir dung oxi, axetylen
Safety engineering requirements in production and utilization oxygen, acetylenes

AIGA 021/20 — Oxygen Pipeline and Piping Systems

M6t s6 nguyén tac co ban ddi véi dudng ng oxy nhu sau Some basic Requirements for
oxygen pipeline are as follows

Vat liéu, chiéu day éng phai phu hgp vdi van téc, ap suat dong khi va cac yéu cau
dac biét vé cdng nghé nhu (st dung vdi oxy hod long, cac yéu cau vé han ché ham
lwgng bui...) piping material, thickness must compatible with fluid’s velocity, pressure and
other special technical requirement such as: liquefied oxygen service, minimization of particles...

Cé bién phap bado vé dn mon cho dudng éng ngdm hay dudng éng 16 thién there
must be protection method from corrosion for underground and above ground piping

Céc 6ng chi duoc lién két véi nhau bang phwong phap han. Chi cho phép lién két
bang bich hodc ren tai cdc diém vao, ra cla thiét bj, phu tung duwong 6ng, dung
cu kiém tra do lwdng hodc tai nhitng vi tri khdng thé thuwe hién duwoc bang phuong
phap han Piping shall be connected by welding method. Flange or thread connection are only

allowed at inlet, outlet of equipment, accessories, measuring tool or at locations that are unable
to apply welding method

Phai c6 bién phap bao vé chéng sét va chéng tinh dién cho cac dudng ng dan
khi (dién trd ti€p dia dudi 10Q) Lightning and antistatic protection measures must be
provided for gas pipelines (grounding resistance < 10£)).

Dam bdo dd khodng cich an toan tir dudng dng oxy téi cadc khu vee déc biét nhu:
clra s6, clra ra vao, cac khoang thdng gid, miéng hut khéng khi, miéng éng khai,
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8.2.

cac ngudn phat sinh tia Ilra, dudng 8ng khi dé chdy... Ensure adequate safety distance
from oxygen piping to special locations such as: window, door, ventilation chamber, air inlet,
chimney opening, ignition sources, flammable piping...

— Dam bao du cao dd an toan khi di ngang qua duong di bo (2,2m), duong 6 t6
(4,5m), dwong tau (6m) Ensure adequate height of piping through pedestrian road (2.2m),
vehicle road (4.5m), railway (6m)

— Puong dng oxy phai dwoc danh dau phu hop, gitp dé dang nhan dién oxygen piping
shall be appropriately marked for ease of identification

— Ngoai cc yéu cau dat biét trén, dudng 6ng phai tuan tha cic yéu ciu khac cla
duwong 6ng dan khi cdng nghiép. in addition to the above special requirements, the pipeline
must comply with other requirements of industrial gas pipelines.

Cac Phu Kién

Lwa chon phu kién dya trén nguyén tat lam giam thiéu t6i da kha nang hién dién cua
yéu td “nhién liéu” va “ngudn nhiét”. Mot sé phu kién thudng gép va cd yéu cau dat
biét d6i vdi hé théng oxy. Selection of accessories is based on the principle of minimizing the
possibility of the presence of the element “fuel” and “heat source”. Some accessories are common
and have special requirements for oxygen systems.

8.2.1. Vong dém Gasket

— Céc vong dém cda két ndi mat bich hodc cdc khép néi ren phai duwoc dinh vi
déng tdm, khdng cé phan thira gay cang trd dong chay, c6 thé lam phét sinh
ngudn nhiét do ma sat va va cham cdc hat. The washers of flange connections or

threaded joints must be positioned concentrically, without excess that obstructs flow, which
can generate heat sources due to friction and particle collisions.

— Né&u budc phai st dung chat két dinh dé dinh vi vong dém thi phai sir duoc sl
dung chat két dac biét, cé tinh twong thich, dung duoc cho khi oxy. If an adhesive
must be used to position the washer, a special, compatible, oxygen-compatible adhesive must
be used.

Lap d&t vong dém dung/ install gasket correctly
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8.2.2. Lam kin ren Thread sealing:

— Céc bang quan PTFE phu hop st dung trong hé
théng oxy. Nhung phai chd y dén ky nang thi
céng, tranh bang quan du thira cé thé di vao
duong éng. The PTFE tape are suitable for use in
oxygen systems. But pay attention to construction skills,

avoid excess tape can enter the pipeline.

— Tuyét d6i khéng dung céc bang quan hoic keo
lam kin c6 nguén géc hydrocacbon Do not use tape or sealant of hydrocarbon origin

8.2.3. B diéu ap/ Regulator
— Bé diéu dp hay con goi la van didu dp |a mét thiét bj didu khién tdng giam ap
suat dau vao cha dong khi nén trong dudng éng sao cho phu hgp vdi nhu cau
su dung A pressure regulator is a device that controls the increase and decrease of the inlet
pressure of the line when compressed in the pipeline to suit the needs of use

SonghbdpsuitCiura TemOTK  Danghd dp sudt kinh khi

Q\Comrol knob

Diaphragm

Adjusling
spring

Bonnet

Outlet /
Valve

Dau khira Soden dide chinh dp suit

Lwu y: Chi dung loai diéu dp chuyén dung cho khi oxy

Note: Only use pressurized type specialized for oxygen gas
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8.2.4. Van / valve

— Van chéng chdy nguoc/ Flashback arrestor

Thiét bi chéng chay nguoc la thiét bj an
toan khi duoc s dung phd bi€n nhat
trong han va cat nhién liéu oxy dé ngan
chan ngon Itra hodc dong khi ngwoc chay
nguwoc vao thiét bi hodc dudng cung cép.
N6 b3o vé ngudi dung va thiét bj khdi bi
huv hai hodc né Flashback arrestors are the
most used gas safety devices in oxygen fuel
welding and cutting to prevent flame or backflow

of gas into equipment or supply lines. It protects
users and devices from damage or explosion

Loc byi
(Dust filter)

Van 1 chiéu
(NRV)

Lo xo van 1 chiéu
= (NRV Spring)

Kim loai x6p thu
nhiét
— (Sintered fiter)

Gioong nhya
c6 the nung
chay de déng
van cap khi
(Metting Unit )

— Céac van phdi duoc lya chon phu hop vai hé théng oxy du trén cac yéu t6 nhu
van t8c dong khi, t6c d6 dédng md&, mirc d6 can trd, tay rira dau va vat liéu ciu
thanh... Valves must be selected to suit the oxygen system based on factors such as gas flow
velocity, opening and closing speed, resistance level, oil cleaning and constituting material...

— Cac loai van thudng gap Common types of valves:

e Van chan Stop valve:

Van cau Globe valve
Van plug Plug valve Van bi Ball valve

Van budm Butterfly valve Van c8ng Gate valve
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8.2.5.

e Van xa ap (Van an toan) pPressure relief valve

e Van moét chiéu One-way valve:

3

ST

e

N

BO loc Filter

Cac bo loc phai ¢6 16 nhd hon 150micro. Cé tac dung lwu gilta cac hat vat chat
trong dong chay. Filters must have holes less than 150micro. There is a retention effect

between the particles of matter in the flow.

Vi lam viéc tryc ti€p trong dong chay, va chiu su va dap truc tiép clia cac hat
nén can chd y lra chon vat liéu va dé day phu hop. Because of working directly in
the flow, and subject to direct impact of particles, it is necessary to pay attention to the
selection of suitable materials and thickness.
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I
Flanges J mGaskets

Conical Stralner

—

Loc hinh nén/ cone filter Loc hinh nén/ cone filter

8.2.6. K&t ndi mém Flexible connector

8.2.7.

Viéc s&r dung cac két ndi linh hoat, 6ng
mém va khe co gidn khéng dugc khuyén
khich trong cac hé théng oxy do dd day
thanh mong cla chidng va cé kha nang tao
ra cac vung bam bui trong cac nép gap The
use of flexible connections, hoses and expansion
joints is not recommended in oxygen systems due

to their thin wall thickness and potential for dust
accumulation in folds.

Nhwng néu bat budc phai st sung ching, thi phai lua chon vat liéu phu hop
va ban kinh cong phai tuan thd theo hwdng dan nha san xuat But if their use is
mandatory, the appropriate material must be selected and the radius of curvature must be
in accordance with the manufacturer's instructions.

B& giam am Silencer
Cé tac dung gidm tiéng 6n khi cé dong chay téc do
cao di qua, vi vay né chiu sy ma sat va va cham hat

, A . Cpu A s ph
I&n. Lya chon vat liéu phu hgp va khéng bi nhiém E:-}? ‘g:% ‘§ ;]?
ban dau m& la diéu can thiét It has the effect of N .

reducing noise when a high-speed flow passes through, so it ""\'\\\)‘\ “\'\\\'\
is subject to large friction and particle collision. Choosing the ‘ ‘ ‘/U'
right material and not contaminated with grease is essential.

Lam sach dudng 6ng va phu kién trwdc va sau khi thi cdng cleaning of piping and

accessories before and after construction:

* Vioxy hd tro sy chdy manh liét, toan bd hé théng st dung oxy bao gom
Thiét bj chira, hé théng duwong 6ng, cac phu kién... déu phai duoc vé sinh
dé loai bd cac chat chay ra khdi hé thdng hodc dam bao da duwgc nha san
xuat lam sach dé s&r dung cho oxy. Viéc vé sinh thuwdng phai thyc hién ca
trudc va sau khi thi cdng hé théng Since oxygen violently support flame, all oxygen

system including containers, piping system, accessories... must be cleaned to remove
flammable substances from the system or ensure that the equipment was cleaned for
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oxygen service. The cleaning job shall be carried out either before or after system
installation.

*  Tuytheo mirc d6, muc dich can lam sach, sy tuong thich cda chat lam sach
v3i cac thanh phan trong hé théng... cdc phuong thirc lam sach dién hinh
bao gobm vat liéu mai mon, dung dich nwdc va ban nuwdc / nhii twong, va
dung méi. Chat mai mon loai bo cdu can, ri sét, vecni, son, xi va vat liéu han
thira. Chat lam sach dang nwdc hodc ban nudc / nhii twong loai bo bui ban,
can l6ng, oxit, ri sét, dau, chat tro dung va cdc chat ban khac. Dung méi loai
bd dau hydrocacbon, m& béi tron, chat 1dng cat va m& silicon. Depends on
cleaning level, purpose, compatibility of cleaning agent with other parts in the system...
typical cleaning agents include abrasives, aqueous and semi-aqueous/emulsion solutions,
and solvents. Abrasives remove scale, rust, varnish, paint, slag, and excess weld material.
Aqueous or semi- aqueous/emulsion cleaning agents remove dirt, loose scale, oxides,

rust, oils, fluxes, and other contaminants. Solvents remove hydrocarbon oils, greases,
cutting fluids, and silicone greases.

= Viéc x{r ly dau trong dudng 6ng/phu kién sir dung oxy thuwdng duoc dic
biét quan tdm. Cac dudng 6ng bang kim loai thwong dwoc bao vé chdng ri
sét trong qua trinh bao quan bang dau, cac loai dau nay cé ngudn gdc tir
hydrocarbon nén né s& 1a yéu t6 phan &rng manh vdi khi oxy gay n6. Ngoai
ra trong qua trinh thi cdng cac dau & cac thiét bi, dung cu cé thé dinh vao
dudng dng. Vivay xtt ly dau |a can thiét dé€ loai bd nguy co chay. oil treatment
inside oxygen piping/accessories is usually specially noted. Metal pipes are usually
protected against rust during head storage, these oils are derived from hydrocarbons so
it will be a reactive element with oxygen to form explosion. In addition, during the

application of oils in equipment, tools can attach to the pipeline. Therefore oil treatment
is necessary to eliminate the risk of fire.

* Cénhiéu phuwong phap x& ly ddu nhu st dung axit hodc kiém, séng siéu am,
dung moi téiy rlra... There are many methods of oil treatment such as using acids or
alkalis, ultrasonic waves, cleaning solvents, etc.

= Chi tiét vé viéc lam sach hé théng s dung oxy dugc huéng dan trong tai
liéu AIGA 012/19 — Cleaning of Equipment for Oxygen Service Refer to AIGA

012/19 - Cleaning of Equipment for Oxygen Service for detail instruction on cleaning
oxygen

IX VAN CHUYEN KHi OXY / OXYGEN TRANSPORTATION

9.1. Phuwong tién van chuyén Transportation mean:

— Phuwong tién van chuyén bao gdm The transportations are included:

Xe d3y tay Troley

Xe tai Truck

Xe container Container
Xe tai cau Crane truck

Xe dau kéo, xe bdn Lorry head, tank lorry
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—  Khi oxy thudc danh muc hang nguy hiém chdy nd, vi vay van chuyén khi oxy phai
tudn tha cac quy dinh cta luat phap hién hanh Oxygen gas belongs to the list of explosive
and dangerous goods, so transportation of oxygen gas must comply with the provisions of
applicable laws.

— Quy dinh hién hanh nhu sau Below is current requlation

Stt. Danh muc Thaoi han
No. Items Term

A - TAI XE / Driver

Thé nghiép vu phong chay chira chdy (TT52/2013/TT-BTNMT- Diéu

" - _ o , o 1 nam

1 10) Certificate of training professional skills in fire prevention and fighting 1 years
granted (Circular 52/2013/TT-BTNMT - Article 10)

Thé huan luyén ATVSLD (Van hanh thiét bi dp lwc, an toan
héa chat, an toan van hanh xe dau kéo) (ND44/2016/ND-CP-

5 |chwong 3, digu 17 va Théng tw 06/2020/TT-BLDTBXH) 2 nam
Certificate of safety training (Operating pressure equipment, chemical safety, 2 years
operating lorry head) (Decree 44/2016/ND-CP. Chapter 3, article 17 and
circular 06/2020/TT-BLDTBXH)

Chirng chi huan luyén An Toan Héa Chat (NP 113/2017/ND- CP- 5 n3m

3 |diéu 31, 32) certificate of Chemical safety training (Decree 11/2017/ND- CP. 5
Article 31,32) vears
Gidy chirng nhan hoan thanh chuong trinh tap huin theo mau

4 tai Phu luc V (TT 37/2020/TT-BCT- Muc 12) Certificate of completion 2 nam
of training program is made according to the form in Appendix V (Circular 2 years
TT 37/2020/TT-BCT — item 12)

6 Gidy phép lai xe (Théong tw 12/2017/TT-BGTVT) 5nam
Driver's license (Circular No. 12/2017/TT-BGTVT) 5 years
Chirng nhén strc khde (Thong tu lién tich 24/2015/TTLT-BYT- 6 thang

7 BGTVT, Diéu 10 & 11) certificate of health (Joint circular No. 24/2015/TTLT- 6 months

BYT- BGTVT, Article 10 & 11)

B — PHUONG TIEN VAN CHUYEN / Transportation
Gidy phép van chuyén hang nguy hiém chay n6 (NP 42/2020/ND-CP 6 thane - 1 nim
9 | diéu 15, muc 3) Certificate of dangerous industrial goods granted (Decree 6 g
] months - 1 year
42/2020/ND-CP - Article 15.3)
10 Gidy ddng kiém, kiém dinh (TT70/2015/TT-BGTVT, phu luc VII, Muc | 6 thang-1 n3m

3) Certificate of inspection (Circular 70/2015, chapter VII.3) 6 months - 1 year

Chirng nhan Bao Hiém bat budc ctia chi xe (NP 103/2008/N D- CP,

. o 1nam
11 |Piéu 6) Compulsory insurance for civil liability (Decree No. 103/2008/ND-CP, 1 year
Article 6)
No. AIGAVN-SA-003 https://aigavn.com.vn/ Rev.00
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Gidy dang kiém xe (TT 70/2015/TT-BGTVT, Diéu 13) certificate of 1 nsm
12 \|inspection of technical safety and environmental protection (Circular No.

70/2015/TT-BGTVT, Article 13) Lyear
13 Gidy dang ky xe (TT 15/2014/TT-BCA, Chuong Il) Vinh vién

Certificate of the vehicle registration (Circular No. 15/2014/TT- BCA, Chapter ) Permanent

Doi v&i xe bon: La phuwong tién chira chiu dp lyc, thuéc Danh muc

mady, thiét bi cd yéu cau nghiém ngat vé an toan lao déng phai duoc

kiém dinh ky thuat an toan lao ddng theo quy dinh (théng tu TT 36/2019/TT-
14 136/2019/BLDTBXH) BLDTBXH

For tank trailer: is a pressure equipment which is on the list machinery and

equipment subject to strict occupational safety requirements must be undergone

technical and occupational safety inspection as prescribed.

D&i vai viéc van chuyén hang cong nghiép nguy hiém Oxy véi khdi lvgng >3.000kg:
For dangerous industrial oxygen products with a volume of 23,000 kg:

*  Phai clr ngudi 4p tai khi van chuyén xe bdn Oxy (Diéu 8 - 37/2020/TT-BCT) Must have
escort people when transporting Oxygen tank lorry (Article 8 - 37/2020 / TT-BCT)

* Phailap phwong an rng ctru khan cap; ndi dung phuong an irng clru khan cap quy dinh
tai Phu luc 4 Thong tu 37/2020 / TT-BCT. An emergency response plan must be formulated;
Content of emergency response plan is specified in Annex 4 of Circular 37/2020 / TT-BCT.

*  Pinh ky 2 ndm, phai t6 chirc thuc tip x ly sy ¢6 theo phuong an &ng clru khan cap d3
thiét lap (Diéu 10 - 37/2020/TT-BCT) Every 2 years, it is necessary to organize incident handling
under the emergency response plan set up (Article 10 - 37/2020 / TT-BCT)

9.2. Kich thwéc nhan biéu trwng nguy hiém, bao hiéu nguy hiém Size of dangerous
shaper, dangerous signal

Bi€u trung nguy hiém va Bao hiéu nguy hiém
Danger symbol and Danger warning
Kich thuéc quy dinh BAT BUOC dwa theo Phu luc I1l ND 42/2020/ND-CP
The specified REQUIREMENT size is based on Appendix 11l ND 42/2020/ND-CP

O

OXIDIZING
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N&n mau cam.
Buémng vién, vach ké ngang va cac con 6 mau den, d§ dim 15mm
T
58 nhan dang
nguy hiém
30 cm

58 hidu UN
(4 56)

L

“

40 cm

9.3. An toan trong van chuyén Safety transportation

9.3.1. Dwng xe Parking of vehicle

Phuong tién van chuyén khi dirng lai can c6 dung cu chin banh xe, d3c biét |3
dirng d6 tai noi cé bé mat nghiéng. When stopping, vehicles need a wheel stop device,
especially when stopping at an inclined surface.

o6 o0 o=g

Bé mit ngang Bé& mat nghiéng trudc Bé& mat nghiéng sau
Horizontal Surface Front inclined surface Rear inclined Surface

9.3.2. Bao vé thiét bj chira di ddng Securing of Portable Container

Qua trinh van chuyén trén dudng, can chd y cac yéu té sau During the
transportation on the road, it is necessary to pay attention to the following factors:

— Taitrong cho phép clia Phuwong tién Allowable load of the vehicle

— Trong tdm cla tai trong Center of gravity of load in
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—  Luc ly tdm trong trwong trudng hop di vao dudng vong Centrifugal force in case
of entering a detour after:

Center of loading platform = |

The center of gravity of all loads
: )
E====5 ,.L T
""’ \\\
Center of loading platform . canter of
the center of _~ gravity of all lo3ds
a5 o The cented of
gravity of lbads

|2) Loading Biased to Left / Right

3) Loading Biased to Forward 4) Loading Biased to Rear

Lwu y Note
— Trong tat ca cac treong hop khong x&p chai oxy chung véi cac loai hda chat dé chay né
Note: in all cases do not stack oxygen bottles with flammable and explosive chemicals
— Tham khao thém tai liéu AIGAVN-SA-002: An toan déi vdi chai khi nén

9.3.3. Trang thiét bj cAn mang theo xe khi van chuy&n oxy Carrying with the vehicle when
transporting oxygen

Tai x&, nhan vién giao hang phai mang theo nhirng vat liéu va cdng cu duoc quy
dinh dudi day The driver, DEL staff have to carry those materials and tools, etc. specified
below

Bang thiét bi cAn mang theo d8i vdi xe van chuyén tat ca cac loai khi/ 1dng

Equipment table to bring for vehicles transporting all types of gas/liquid

Tén vat dung Théng s6 ky thuat Chay
Articles name Specifications, etc. Notes

1. Dén bdo dé hodc dén
; ; Phu kién theo tiéu chuan xe tai st L .
pin/ Red signal lamp or J KIE Phai 13 loai chéng né

flashlight. hang / Th'e flatbed truck standard | ', of explosion-proof type
accessory is acceptable.

2. Vat dung chan banh
Xe Wheel chock.

Hai cai tra [én
Two pieces or more.
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Tén vat dung
Articles name

Thong sé ki thuat
Specifications, etc.

Chay
Notes

3. Colé, mo Iét dé xiét
chat dém van chai
Wrench or adjustable
wrench to tighten the
cylinder valve gland.

N6 phai twong thich véivan
chai khi dwoc van chuyén

It shall be compatible with the
cylinder valve, etc. for transported

filled gas cylinder.

Cac phu kién tiéu chuan theo
xe tdi hang c6 thé duoc st
dung néu chung tuong thich
v@i chai chira khi oxy dugc
van chuyén.

The vehicle standard accessories are
substitutable if they are compatible

for transported filled oxygen gas
cylinder

4. Gangtayda
Leather gloves.

3

5. Trang bi phuong tién
PCCC d6i v&i PTGTCG
dwong bb / Providing
instructions on
installation of fire
prevention & firefighting
equipment into road
vehicles

Phuwong tién van chuyén hang
nguy hiém phai duogc trang bi
day dd cac phuong tién PCCC
theo luat dinh (Théng tu so
57/2015/TT-BCA)

The Permitted transportation must
be equipped the appropriate
firefighting equipment as legal
(Circular No. 57/2015/TT-BCA).

6. Cac thiét bj an toan
dung trong truong
hop khan cap sé
duoc dem theo trong
qud trinh van chuyén
bao gdbm / Safety
equipment that is
applicable to transporting
gases and materials in an
emergency shall be
carried during traveling
as follows:

A

- Cac thiét bj cho xe dang do
nhu bang canh bao hinh
tam gidc c6 ddu chdm than
bén trong, tin hiéu khai
khan cap, / Devices for parked
vehicles such as warning

triangle, emergency smoke
signal and etc.

- Phiéu an toan héa chat/
MSDS

- Hudng dan théng tin lién
hé khan cap / Emergency
contact guidance

- Hudéng dan x{ ly sy c6 hoa
chat / plan of Emergency
Response for Chemicals

9.3.4. K& hoach khan cap Emergency plan

—  Cac trwong hop khan cdp nhu tai nan giao thong, ro ri khi gas, chay nd, thién tai...
c6é thé xdy ra trong qua trinh van chuyén. Emergencies such as traffic accident, gas
leakage, fire and explosion, natural disasters and so on could occur during transportation.

—  Trong trwdng hop khan cdp, hanh déng kip thoi cla tai xé cé thé tranh duoc sy cd
lay lan sang nhirng nguwdi gan dé va moi trudng. in an emergency, driver’s prompt action
could avoid the incident from spreading to people nearby and the environment.
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9.3.4.1.

9.34.2

Khi xay ra su ¢d (tai nan giao théng, ro ri khi gas, chdy né). phan &ng cha ngudi
Iai xe néi chung nhu sau. When an incident (traffic accident, gas leakage, fire and
explosion) occurs, general driver’s responses are as follows:

Dirng xe & noi an toan nhat cé thé theo trwdng hop khan cap, 4p dung phanh
dé xe va dirng dng co. Stop the vehicle at as safe a place as possible according to the
emergency, apply the parking brake and stop the engine.

Thuec hién cdc hanh ddng can thiét dé bdo vé ngudi, thiét bi chira, phwong
tién, ngudi cong cdng, moi trwong, v.v. Take necessary actions to protect
passengers, portable containers, vehicles, public persons, environment, etc.

Goi cho s& clru hoa, s& canh sat hoac déi phan &ng khan cap theo quy dinh
cla cong ty. Sau do goi cho cong ty. Call the fire department, police department, or
emergency response team according to your company’s rule. Then call the company.

Gilr cw dan gan dé va nhirng ngudi khac trdnh xa hién trudng dé ngdn chan
vu viéc lan réng cho dén khi cdnh sat, linh clru hda hodc d6i phan &ng khan
cap dén. Néu can thiét, hdy mac trang bi bao hd cd nhan phl hop. keep nearby
residents and other people away from site to prevent the incident from spreading until the

police officers, fire fighters or emergency response team arrives. If necessary, wear
appropriate PPE.

Khi cdnh sat, linh ciru hda hodc d6i phan &ng khan cap dén, hdy dwa MSDS
hodc tai lieu théng tin phan &ng khan cap cho ho va l1am theo huwéng dan cla
ho. When police officers, fire fighters or emergency response team arrive, hand the MSDS
or emergency response information documents to them and follow their instruction.

Sau khi hoan thanh trwong hop khan cap, hay lam theo hwéng dan cla canh
sat, linh clru hda hodc ddi phan ng khan cap hodc hudng dan cla cong ty.
After the completion of an emergency, follow the instruction of police officers, fire fighters
or emergency response team or the company’s instruction.

Thién tai (thdm hoa do giéng bdo, mua |&n, bdo, 16c xody, déng dat, v.v.)
Natural disasters (disasters caused by thunderstorm, heavy rain, typhoon, tornado,
earthquake, etc.)

Khi gap thién tai, dirng xe va thuc hién cac bién phap thich hgp nhu sau: When
natural disasters are encountered, stop the vehicle and take appropriate measures as
follows:

a.1 Ngay lap tirc gidm t6c d6 hodc dirng lai vdi su chid y can than danh cho
cdc phuong tién phia trwdc va phia sau, va kiém tra cac tinh huéng.
Immediately reduce speed or stop with careful attention paid to the vehicles ahead
and behind and check the circumstances.

a.2 Dlng xe & noi an toan nhat cé thé ap dung phanh d6 xe va tat dong co
Stop the vehicle at as safe a place as possible apply the parking brake, and turn off
the engine.

a.3 Trong trwdong hgp dong dat, hdy dirng xe cang xa cac tdoa nha cang t6t
va tai mét noi an toan khai cac vat roi xuéng. in case of earthquake, stop the
vehicle as far away from buildings as possible and at a place safe from falling objects.
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9.3.4.3

Doi cho dén khi thdm hoa thién nhién qua di, va sau d6 kiém tra nhirng diéu
sau day Wait until the natural disaster passes, and then check for the following:

b.1 BA&t ky tda nha hodc cdng trinh bi sdp xung quanh khu vuc, thiét hai

duwong xa, hda hoan, v.v. Any collapsed buildings or constructions around the
area, road damage, fires, etc.

b.2  Ba&t ky thiét hai nao cho xe va container di déng Any damage to the vehicle

and portable containers

b.3  Batky ro ri khi no tir cac thung chira di dong hodc phu kién cta chung,

V.V. Any gas leakage from portable containers or their accessories, etc.

Phuong én (rng pho tinh huéng khan cap trong 1 sé truang hgp dién hinh /
Plan of Emergency Response in some typical cases

A-

RO ri nho (khoi trang rat nhd)/ small leakage (very small white smoke):

Théng bdo cho ngudi quan ly trwc tiép/ inform direct section leader/manager

C6 gang déng van bi ro ri hodc cach ly phan 8ng bi ro ri. Khdng duorc siét
chat dau ndi dang bi ro ri bang khoa. Try to close leaking valves or isolate leaking
section of pipe work. Do not tighten the leaking connections with a spanner.

Giam ap b§ng cach m& van xa. Reduce the pressure by opening the vent valve.

N&u khong thé tw xtr ly duoc, yéu cau hd tro tir doi xir ly sw cd/ If it cannot
be done, request the support from emergency response team.

RO ri trung binh (khoi trang |&n, khéng tran d6 1dng)

C-

C6 lap khu viee bang day canh bao/ Isolate the leaking area by warning tape

Thong bdao moi ngwoi khong dirng tai noi thudn hudng gio vai khoi/ notify
people not to stand at the wind direction of the smoke

Théng bdo cho nguwdi quan ly truc tiép/ inform direct section leader/manager

C6 gang déng van bi ro ri hodc cach ly phan 8ng bi ro ri. Khong duoc siét
chat dau ndi dang bi ro ri bang khoa. Try to close leaking valves or isolate leaking
section of pipe work. Do not tighten the leaking connections with a spanner.

Gidm ap bang cach mé van xa. Reduce the pressure by opening the vent valve.

Né&u khdng thé tw xr ly duoc, yéu cau hd tro tir doi x{r Iy sw cd/ If it cannot
be done, request the support from emergency response team.

Khéng tiép xuc v&i ngudn nhiét tdi thiéu 15 phat/ Not contact heat source at
least 15 minutes

RO ri I&n (tran d6 16ng, khéng thé ngan lai)/ Big leakage (liquid spillage, cannot
stop):

C6 lap khu vie bang day cadnh bao/ Isolate the leaking area by warning tape

Thong bao moi ngudi khong dirng tai noi thuan hudng gid vai khéi/ votify
people not to stand at the wind direction of the smoke

Théng bdo cho ngudi quan ly trwc tiép/ inform direct section leader/manager
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C6 gang déng van bj rd ri hodc cach ly phan 8ng bj ro ri. Khdng duoc siét
chat dau ndi dang bi ro ri bang khéda. Try to close leaking valves or isolate leaking
section of pipe work. Do not tighten the leaking connections with a spanner.

—~  Giam ap b5ng cadch m& van xa. Reduce the pressure by opening the vent valve.

— Tranh chat 16ng chay xuéng cong ranh bang cach d6 cat hodc da ngan lai/
Try to prevent liquid pouring into water drains, sewers etc. by damming liquid flows with
sand or soil.

— Phai cdi bd va thay quan do ngay. Canh bdo vdi nhan vién ctru hda diéu
nay/ Your clothes must be removed and changed as soon as possible. Remind the Fire
Brigade staff this precaution.

— Phai ddm bao rang viing oxy 1&dng tran ra da dwoc don sach sau khi chay xe
di/ Ensure that any remaining pools of liquid are properly guarded after the vehicle is
moved.

9.3.4.4 B3o ho lao dong dung dé x(r ly sw c8/ PPE for emergency response:
—  Kinh bao vé mat hoac kinh che mét/ Eye protection or face visor
— Gang tay da/ Leather type gloves
— Giay bao hd/ rrotective footwear
— Ao khoac/ overalls

— Dung cu thd (néu ro rildn va khdng gian kin)/ self contained breathing apparatus (if
it is a large leakage and in a confined space)

X CAC MOI NGUY VA PHUONG PHAP SU’ DUNG OXY AN TOAN /
RISKS AND SAFE USAGE METHOD

10.1. Nguy co’ chdy nd trong méi trweng giau Oxy Fire hazards of Oxygen enriched
atmosphere

— Oxy khong chay nhung chi dong ho tro sy chay. Hau hét cac vat liéu déu chay rat
manh hodc n6é trong moi truong giau Oxy. Nong do Oxy trong khdng khi cang cao,
nguy co va tdc dé chay né cling tang cao. Oxygen is not flammable but supports combustion.
Most materials burn fiercely sometimes explosively in oxygen. As the oxygen concentration in air
increases, the potential fire risk increases. At concentrations above 23 % in air, the situation becomes
dangerous due to the increased fire hazard.

— Cang nguy hiém hon, oxy khdng mui, khdng mau va khdng vi, gidc quan cta con ngudi
thong thé phat hién ra dwoc méi treong giau Oxy. Oxy cling khong cé bat ky tac dung

%

¥

Xe tai nay bat chdy rat nhanh khi
I&i xe hut thudc trong mdi truong
giau Oxy This van caught fire very

quickly, because the driver smoked in
an oxygen enriched atmosphere.
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10.1.

sinh ly rd rang nao c6 thé cdnh bdo con ngudi vé sy hién dién cla méi trwdng giau
OXY. Oxygen is colourless, odourless and tasteless . Oxygen enrichment cannot be detected by the

human senses. Oxygen also does not give any obvious physiological effects that could alert personnel
to the presence of oxygen enrichment.

Oxy c6 thé tich tu & cac khu vuc triing thap nhu hé, rinh, hodc cac phong dudi long
dat vi né nang hon khéng khi. Diéu nay déc biét lién quan khi osxy long bi tran. Trong
trudng hop nay, oxy & thé khi lanh dugc tao ra nang hon khéng khi ba lan./ Oxygen
can accumulate in low lying areas such as pits, trenches, or underground rooms because it is heavier

than air. This is particularly relevant when liquid oxygen is spilled. In this case, the generated cold
gaseous oxygen is three times heavier than air..

Vi vay dé sir dung oxy mot cach an toan, can hét strc lvu y mot sd van dé sau Hence,
care shall be taken to safely use oxygen as follows:

1. MGi trwong giau Oxy Oxygen enrichment atmosphere
— M@i truong giau oxy duoc tao ra trong mét s of i O, Enviche
truong hop nhw Oxygen enrichment atmosphere is i
created from some of circumstances below:
= RO ri Oxy khi hodc oxy hoa Idng trong
khong gian han ché nhu van phong, nha
xudng, hodc dudi cac miéng hd, ham [o... |
Gaseous or Liquid Oxygen leakage into confined space such as office, workshop or in pits...

* Tran dé Oxy hod 1dng hodc xa oxy tir hé théng. Trong trudng hop nay, Oxy léng
héa hoi s& tao ra cac dam may giau Oxy / A spill of liquid oxygen creates a dense cloud

of oxygen enriched air as it evaporates. The clothing of personnel entering the cloud will
become enriched with oxygen.

= Si&r dung Oxy trong cac cong doan han, cat hodc x& ly nhiét, khi Oxy duoc st
dung véi lvgng I&n hon can thiét cho qua trinh chay, dan téi van con Oxy dw
trong khdng khi, két hop vai diéu kién thong gié khéng day du / oxygen used in
cutting and welding processes. In processes such as cutting, gouging, scaring and thermal
lancing, oxygen is used in quantities greater than necessary for the burning process. The
unused oxygen remains in the atmosphere, and if ventilation is inadequate the air can become
enriched with oxygen;

— Bién phap phong tranh/khac phuc corrective/preventive method

* Ludn dam bdo déngvan cap khi khi khong str dung thiét bi/ hé théng oxy. Always
ensure to close supplying valve when not in use

*  Thuyc hién kiém tra ro ri tai cac vj tri nghi ngd nhw cac diém ndi, mit bich, dau
ndi (thuc hién dinh ky hodc sau khi I3p d&t bdo dudng) carry out leak test at
location that are suspected for leakage such as: joints, flange, thread connections...

* Pam bdo ludn théng gid day dd trong cac khdng gian han ché hodc cac khu vyc
¢ nguy co tao mdi trwdng giau oxy. CO thé tang cuwdng bién phap kiém soat
bang cach 13p dat cadc dau do Oxy tai nhitng khu vuc ndy. Ensure adequate
ventilation in confined spaces or areas that have possibility of oxygen enrichment
atmospheres. Control method can be enhanced by installing Oxygen detector at these areas
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» Cam st dung Ilra trong mdi trudng giau oxy. Khi budc phai tién hanh han cat,
mai...gan cac noi cé nguy co ro ri Oxy thi phai ddm bao: Kiém tra ndong dd Oxy

trong khong khi, dam bao du an toan. PEEEIE

Permit To Work

Khong dugc lam viéc khi chwa ¢ Gidy
phép lam viéc (PTW) Fire is forbidden in
oxygen enrichment atmosphere. If hot work
(welding, flame cutting, soldering, grinding,
etc.) has to be carried out, ensure that the
atmosphere has been checked and confirmed
as safe. Don’t start work without a Work
Permit.

Bién phap khac phuc phong ngtra Preventive/corrective method

» Khi di vao khu vuc bj giau Oxy thi co thé va quan 4o
mac trén ngudi s& bi nhiém giau Oxy. Lam sach quan
4o chia ban & mdi trwdng thoang it nhat 15 phut
trudc khi hat thudc hay dén gan cac ngudn nhiét
When entering oxygen enrichment atmosphere, your clothes

may absorb oxygen. Desorb your clothes in fresh air for at least
15 minutes before smoking or come near ignition sources U

»  Tuyét ddi khong st dung oxy sai muc dich, chang han ;

dung oxy tinh khiét dé thdi bui trén quan 4o, lam mat co thé... Never misuse
oxygen, for example using pure oxygen for cleaning dust on clothes, cooling up the body...

10.1.2. Tinh twong thich cha vat liéu/ Compatibility of materials:
— Chicac chat liéu phu hop méi duwoc dung véi Oxy. Hau hét vat liéu (bao gdbm ca kim
loai) s& chay rat manh trong moi trudng giau Oxy. Cac thiét bj va vat liéu dinh dau
m& cé thé bj danh Itra dé& dang va chdy, né rat manh trong moi truong giau Oxy/
Only certain materials are suitable for use in Oxygen service. Most materials (including metals )
will burn in Oxygen enriched atmospheres. Equipment and material contaminated with oil or
grease can ignite easily and burn with explosive violence in Oxygen enriched atmospheres.
— Cac thiét bi dung Oxy phai dugc lam sach bang cac hda chat/ bién phap tay rira.
Phai ti€n hanh kiém tra xem cac vat liéu/ linh
kién ban muén s dung cé phu hop dé sir dung
véi Oxy khong. Tuyét doi khong dwoc dung dau
m& dé tra vao cac thiét bi cé dung Oxy!/
Equipment must be cleaned for oxygen service using
approved cleaning agents/methods Check that any
material/part or substance you intend to use is
approved for oxygen service. Never use oil or grease to
lubricate oxygen equipment!
10.1.3. Chay chai & van diéu ap khi Oxy/ Fiers in Cylindre and regulators in industrial Oxygen
in service
M6t s& nguyén nhan gy chay né chai/ van diéu ap Oxy chl yéu nhu : Chai/ van
diéu ap dinh ddu m& hodc cac chat dé chdy, st dung khdng dung chai dp luc/ van
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diéu ap chuyén dung cho Oxy. Céc chai khi khdng dwoc kiém dinh dinh ky theo quy
dinh. Thao tdc déng m& van chai qua nhanh cling [a nguyén nhan gay chay. some of
the main causes of explosion are: Cylinders/ regulators is greasy or contaminated with flammable
substances, improper use of pressure cyliners/reqgulator for Oxygen. Cylinders are not periodically
inspected according to regulations. Opening and closing the cylinder valve too fast is also a cause

of fire.

Chdy van diéu dp Oxy Oxygen regulator fire

10.1.4. Sv chay ngwoc / Flashback

— Sy chdy ngugc thuwong xay ra khi st dung mo han hoi oxy - nhién liéu (axetylen,
LPG...). Khi dp suat oxy hodc nhién liéu I&n hon dp suat cia duwong con lai, két hop
v&i dieu kién bat thuong nhuw dau d6t bi tic, ngon Ilra vi vay s& chay nguoc vé chai
khi véi tdc do cuc nhanh va cé thé dan t&i mot vu né manh liét Flashback often occurs
when using an oxygen-fuel welding torch (acetylene, LPG, etc.). When the pressure of oxygen or
fuel is greater than the pressure of the remaining line, combined with abnormal conditions such as
a clogged burner, the flame will thus burn back to the gas cylinder at an extremely fast rate and
can lead to an explosion

- Dé phong tranh su c6 nay, can
thuc hién mot budc nhw sau 7o
avoid this problem, take the following
steps:

FLASHBACK
ARRESTORS REGULATORS

28

Bat budc phai lap dit bd
chéng chay nguoc trén ca
dudng cap oxy va dudng cap
nhién liéu /t is mandatory to
install a backfire arrester on both
the oxygen supply line and the fuel
supply line

GAS & OXYGEN HOSES

» Thai ky 6ng tredce khi méi Iira
cho mé han Blow up the hoses thoroughly before igniting the torch

= Sau khi théi dwdng 6ng, chi moi Ilra md han & diéu kién mé van duong
nhién liéu (van dudong oxy ddng) After blowing the pipeline, only ignite the torch in
the condition of opening the fuel line valve (oxygen line valve closed).
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10.2. Liquid oxygen tank explosion / Né cdc binh/ bén chira Oxy I6ng :

N6 binh LGC
chira Oxy Idng

Liquefied oxygen
LGC explosion

10.2.1 Nguyén nhan/ causes :

a. Léng trong cac binh/ bdn luén hda hoi va lam ting dp suat binh chira. Néu cac thiét

bi an toan (van an toan/ dia n6 khdng hoat déng thi binh bdn chira 1dng s& c6 thé bi
n6/ Liquid in the tanks always vaporize and increase the pressure of the tanks. If the safety devices
(safety valve/bursting disc are not working) the liquid tank may explode.

Céc thiét bj an toan nhu van an toan va / hodc dia né khéng duoc kiém dinh va kiém
tra dinh ky/ Safety devices such as the pressure relief valve(s) and/or bursting disc not being
maintained or inspected

Tu stra d6i, thiét ké trai phép dé dap ng yéu cau khach hang riéng 1& hodc Khach

hang ty stra déi trai phép / Unauthorised design modification to fulfil individual Customer
requirements or unauthorised modifications carried out by the Customer.

. Thao tac/ bom ldng khéng dung thiét bi, lam dp boén/ binh tdng qud murc, ap khong

kip xa thdng qua van xa tran va van an toan/ Improper operation of equipment/ filling liquid,
causing tank’s pressure to increase excessively, pressure not being released in time through full try
cock and safety valve.

10.2.2 Gidi phap/ Precautions :

a. Dam bdo binh/ bén, van an toan va déng hé ap duoc kiém dinh dinh ky, thwdng xuyén

kiém tra ngoai quan dé phat hién céc bat thuwdng/ Ensure that the tank, safety valve and
gauge are periodically inspected to ensure safety

Trong trudng hop nap theo trong lwong, phai tuadn tha trong lwvgng nap tdi da cho
phép/ In the case of filling by weight, maximum permissible filling weights shall be observed

Khéng duoc slra d6i hodc thay thé kich thuwdc ban dau clda céac thiét bj an toan/
Manufacturer’s original sized and fitted safety devices shall not be modified or replaced

10.3. Nguy co bi bdng lanh Cold burn risk

10.3.1. Khai niém Concept:

Oxy I16ng 1a chat siéu lanh (nhiét do s6i -183 °C). Khi cac bo phan co thé tiép xuc
dd thoi gian vai Oxy 18ng s& bi bdng lanh rat nguy hiém. Liquid oxygen is a supercooled
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substance (boiling point -183 oC). When our body parts are exposed for long enough, liquid
oxygen will cause very dangerous frostbite.

10.3.2. Bién phap xtr ly va phong ngiwra/ First aid and precautions:
10.3.2.1. Bién phap xt ly khi bi béng lanh/ First aid in case of cold burn:

Trudng hop bi bong lanh, ban hiy loai bé nguén lanh va tir tir [am dm da
dé da trd lai nhiét do binh thudong. D& lam &m da cha ban: Ngadm vung bj
bdng va xung quanh trong nudc &m trong khodng 20 phut. Nudc phai &
khoang 40°C, khdng dwoc ngdm bang nudc dm hodc nuwdc néng. Sau dé
dwa nan nhan dén bénh vién 7o treat a cold burn, remove the source of cold and
slowly warm your skin to bring it back to its normal temperature. To warm your skin:
Soak the affected area in warm water for around 20 minutes. The water should be

around 104°F (40°C), do not soak in warm or hot water. Then take the victim to the
hospital.

10.3.2.2. Bién phap phong nglra/ Precautions:

— Nhan vién thyc hién cong viéc nap Oxy 1dng phai duoc dao tao chuyén
nghiép, c6 thé x{ ly cac su c6 khan cap trong qua trinh nap 1dng/ The staffs
performing liquid oxygen filling should be professionally trained and able to handle
emergency incidents during liquid filling.

— Ngoai cac bao ho thdong thudng nhu gidy va mii an toan, nhan vién nap
ldng phai deo mac day du bao hé lao dong khac trong qua trinh nap 1dng
nhu: Khién che mat, gdng tay chéng 16ng lanh. Nhan vién nap 1dng phai
mac do dai tay, quan 4o phai dam bao khd thodng khéng bi am& uét
(quan 4o A4m uét s& lam tinh trang bong lanh nghiém trong va nhanh hon
khi tiép xdc 1dng lanh)/ in addition to the usual PPES such as safety shoes and hats,
liquid filling staf must wear full other PPES during liquid filling such as face shields, anti-

cold burn gloves. Liquid filling staff must wear long sleeves, clothes must be dry and not
wet(wet clothes will make cold burn worse and faster when exposed to liquid oxygen)
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— DPam b3o mdy méc thiét bj, dudng ng, xe bon... dugc bdo dudng dinh
ky, cac sy ¢8, diém ro ri phai dugc khac phuc trudce khi dua thiét bi vao
hoat dong/ Ensure equipment, pipelines, tank and tanker... are periodically

maintained, problems and leakage points must be overcome before putting the
equipment into operation.

10.4. Nguy co bj ngd doc Oxy Risk of Oxygen toxicity

10.4.1

10.4.2

Khai niém Definition:

Ngd doc Oxy 1a tén thuong phdi xay ra do hit thé qué nhiéu Oxy (b6 sung), con
duwoc goi 1a ngd doc Oxy. Ngd doc Oxy cé thé gay ho va kho thé. Trong truong
hop nghiém trong, tinh trang nay tham chi cé thé gay tl&r vong. Oxygen toxicity
is lung damage that happens from breathing in too much extra (supplemental) oxygen, It's also
called oxygen poisoning. It can cause coughing and trouble breathing. In severe cases it can
even cause death.

Nguyén nhan va bién phap phong ngira
Cause and prevention measure:

Ngd ddc 02 xay ra khi hit thé trong moi trwong
nong dd Oxy cao va kéo dai. Ngudi st dung the 02
qud nhiéu sé (rc ché trung tdm hoé hap, lam cham
nhip thd, giam théng khi, gy tang luong CO2
trong ma u/ 02 toxicity occurs when breathing in a high-
oxygen environment for a long time. The user who breathes

too much O2 will inhibit the respiratory center, slow down the breathing rate, reduce air
ventilation, causing an increase in the amount of CO2 in the blood.

Ngd doc Oxy thudng xay ra déi véi 3 déi tuwong: Tho 13n dung binh 02 dp suat
cao, HO tro hoé hap bang 02 ndéng d6 cao va HBOT (diéu tri bang 02 )/ Oxygen
toxicity often occurs in 3 groups: divers using high pressure O2 tanks, Respiratory support with
high concentration O2 and Hyperbaric oxygen therapy HBOT (02 treatment).

Symptoms of

Oxygen toxicity
oL ‘L(
Eyes \":.L ? Central
- Visual field loss = - Seizures
- Near-sightedness
- Cataract formation .
- Bleeding Respiratory .
- Fibrosis . Je.rky. breathing
- Irritation
- Coughing
- Pain

Muscular '
- Twitching »

- Shortness of breath

- Tracheobronchitis

- Acute respiratory
distress syndrome
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c. Triéu chirng: 3 bo phan co thé chju tac dong rd rét nhat khi bi ngd doc Oxy/
Symptoms: 3 body parts are most affected by oxygen toxicity:

» Hé than kinh TW: réi loan phuong hudng, mat y thire, co giat, réi loan cdm
giéc,..../ Central nervous system: disorientation, loss of consciousness, convulsions,
sensory disturbances....

* Phéi: Xep phé nang, kho thd.../Lungs: Collapsed alveoli, difficulty breathing...
=  Mat: Nhin kém, bong vdng mac.../Eyes: nearsightedness, retinal detachment...

» Co bap: co giat/ Muscular: twitching

10.4.3 S dung Oxy th& an toan: Khi bénh nhan bi ngd doc khi oxy thi phai dwa bénh
nhan ra mai truong khong khi thodng, cdi bd thiét bi hd tro cung cap Oxy cho
co thé.....Déi vdi tho 13n thi dua 18n khoi mat nudce, 0 4m, cdi bd mdy thé, cho
thd khi tri va O Am. Using oxygen to breathe safely: When a patient has oxygen toxicity,

we should take the patient to a fresh air environment, remove the equipment to support the
supply of oxygen... For divers, take it out from surface water, warm up & take off the

ventilator, let them breathe by air and warm up.

Bé&nh nhan diéu trj bang Oxy phai tuan tht phac do diéu tri cia bac si, khéng dwoc tw y
st dung f)xy/ Patients treated with Oxygen should comply with the treatment regimen of the doctor,
not arbitrarily use Oxygen

Xl  CAC TAI NAN LIEN QUAN TO1 OXY/ INCIDENT, ACCIDENT RELATED TO OXYGEN

Tham khao / Ref. Su ¢6 / Tai nan - AIGA VN
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