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Cau héi 1- Han st dung clia Oxy y té&, thoi gian kiém dinh dinh ky cla binh Oxy, thoi gian kiém dinh bon Oxy

tai bénh vién nhu thé nao?

Q. 1: How is the expiry date of medical oxygen, the period of periodic inspection of the oxygen cylinder, how

is the period of inspection for the oxygen tank at the hospital?

V@ tinh chat thi khi Oxy khéng bj hong, thay d&i tinh chat hay bi giam chat lwgng trong diéu kién bao
quan ly twdng. Tuy nhién, véi cdng nghé hién tai khi Oxy dang duoc bao quan trong cac chai thép duc,
Oxy 16ng dwoc bao quan trong cac bon chira bang thép khong ri 2 16p.

As of properties, oxygen gas does not deteriorate, change properties, or degrade under ideal storage
conditions. However, with current technology, Oxygen gas is being preserved in cast steel cylinder,
liguid oxygen is preserved in 2-layer stainless steel tanks.

- Dai v&i chai khi Oxy: khi cac chai khi dén han kiém dinh thi phai xa b hét khi trong chai dé tién
hanh céng viéc kiém dinh, dai tu chai.

e Cdc chai khi ¢ han kiém dinh 5 ndm (chai khi sir dung dudi 20 ndm),
e Cac chai khi cé han kiém dinh 2 ndm (chai khi st dung trén 20 nam),

Do d6 vé ly thuyét khi trong chai cling khéng vuot qud dugc han s dung trén. Hién trong cac ban
cong bd chat lwong khi thi cac cong ty khi thwong quy dinh han sir dung khi Oxy trong chai 1a 1
nam.

For oxygen cylinders: when the gas cylinders are due for inspection, oxygen gas inside the cylinder
must be removed for its inspection and overhaul.

e Cylinders have an inspection period of 5 years (for the one is less than 20 years used),
e Cylinders have an inspection period of 2 years (for the one is more than 20 years used),

Therefore, basically the gas in the cylinders should not exceed expiration date above. Currently,
the gas companies often determine gas lifetime in the cylinder to be one year in their gas quality
notice
Dai v&i bon Oxy 16ng: Hién nay tai Viéet Nam, cic bon chira Oxy 16ng khong phai x3 bd toan bé moi
chat trong bon khi kiém dinh bon chira, Oxy 16ng dugc nap vao bon chira lién tuc va s& dung lién
tuc, do dé khong thé quy dinh han st dung clia Oxy trong bon. Tuy nhién, néu khong st dung Oxy
ldng trong thoi gian dai, Oxy 16ng s& héa hoi dan theo thoi gian, téc d6 hda hoi nhanh hay cham
tly theo d6 chan khdng tét hay kém cta bén chira.

e Han kiém dinh cla bon chira Oxy 16ng 3 3 ndm (d8i véi bon s dung dwdi 12 nam),

e Han kiém dinh cla bon chira Oxy 16ng 1a 2 ndm (d8i véi bodn s dung trén 12 ndm)

e Han kiém dinh cQa bon chira Oxy 16ng 1a 1 ndm (d8i véi bon st dung trén 24 ndm)
Theo khuyén cdo cta nha san xuat thi sau 3 ndm phai tién hanh théng théi, xa khi, lam sach bon 1
lan.

For liquid oxygen tanks: Currently in Vietnam, do not have to discharge all the liquid in the tank
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when testing the tank, liquid oxygen is charged into the tank continuously and used continuously.
It is not possible to specify the lifetime of Oxygen in the tank. However, if liquid oxygen is not used
for a long time, liquid oxygen will gradually vaporize over time, the speed of vaporization is fast or
slow depending on the good or bad vacuum of the tank.

e The inspection period of liquid oxygen tanks is 3 years (for tanks under 12 years used),
e The inspection period of liquid oxygen tanks is 2 years (for tanks over 12 years used),
e The inspection period of liquid oxygen tanks is 1 year (for tanks over 24 years used)

According to the manufacture's recommendation, it is necessary to carry out ventilation, exhaust,
and clean the tank once per 3 years

Tham khdo: QTKD 07-2006/ BLDTBXH

Quy trinh ndy néu ré viéc kiém dinh ky thudt an toan lan déu, dinh ky, bét thuwédng déi vdi cdc binh chiu
ap luc ¢6 dp sudt lam viéc cao hon 0,7 bar khéng ké dp sudt thdy tinh (theo QCVN 01-2008/ BLOTBXH)

Reference: QTKD 07-2006/ BLDTBXH

This procedure specifies the first, periodic, abnormal safety technical inspection of pressure vessels
with a working pressure higher than 0.7 bar excluding hydrostatic pressure (according to QCVN 01-
2008). / BLDTBXH)

Cau hdi 2: C6 nhitng khuyén cdo vé 13p ddt van hanh hé théng khi Oxy y té tai cac bénh vién hay khong

Q. 2: Is there any caution on the installation and operation of medical oxygen systems in hospitals?

Xin tham khao céc khuyén cdo va céc chi y vé an toan ching toi d3 dé cap dén trong 2 bai thuyét trinh
cla héi thao, trong d6 c6 1 vai chd y co ban:

Please refer to the recommendations and safety notes we mentioned in our two presentations of the
conference, which included a few basic considerations:

- Hé thdng cap khi tai bénh vién phai ddm bao du cdng suat theo tinh todn va luén cé hé théng du
phong (vi du 13p hé théng cap khi dw phong bang cum chai (pallet) trong tredng hop hé théng cap
khi bang bon Oxy gdp sy c6 ngoai y mudn

The gas supply system at the hospital must ensure sufficient capacity according to calculations and
always have a backup system (for example, installing a backup gas supply system with a set of
cylinder (bundle) in the case of having any trouble of an oxygen tank gas supply system.

- Hién cac bénh viéc nudc ngoai, hé thong oxy duoc 13p dit gdm: hé théng chinh, hé théng thi cap
va hé théng du phong
Currently, for hospital in aboard, the installed oxygen system includes main system, secondary
system, and backup system.

- Cac bénh vién can tinh todn dé cai dat mirc gidi han cdnh bdo muyc 1dng an toan dé dam bao viéc
dat hang, khong bi thiéu Oxy (18p dat thiét bi “kiém soat muc 1dng”)
Hospitals need to calculate to set a safe limitation of liquid level warning to do delivery order, not
be shortage of Oxygen (installation of "liquid monitoring system" device)

- Hé théng phai ddm bdo khodng cé ddu md, cach xa cac khu vuc cé nguy co (vi du: noi cé nhiéu
ngudi tap trung, cac khu vire ¢ nhiéu vat liéu dé chay...)
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The system must be oil-free, away from hazardous areas (for example, where many people gather,
areas with a lot of combustible materials, etc.)

Nha cung cap va lap dat hé thdng Oxy phai Ia nha cung cap chuyén nghiép va cé kinh nghiém, vi du:
Oxygen system supplier and installer must be a professional and experienced supplier, for example:
e Ning lyc nha cung cap (gidy phép, bang cap nhan vién tu van, 1ap dit v.v..)
Supplier qualifications (licenses, qualifications of consultants, installers, etc.
e Khdo sét khu vure, cé ban thiét k&, chat lwong thiét bi (ngudn géc, dap &ng yéu cau ky thuat, ...)
Survey the area, have the design, equipment quality (origin, meet technical requirements, ...)

e Nhén vién van hanh hé théng cap khi ctia bénh vién cling cdn dugc dao tao vé kién thire khi oxy
va van hanh co ban hé théng cap khi cin than

The hospital's gas supply system operator also needs to be trained in oxygen knowledge and
the basic operation of the oxygen supply system carefully

Sau khi l13p dat, bon chira va hé thong dudng 6ng phai dwoc thong thdi can than va khi khi Oxy dat
k&t qua phan tich dung theo tiéu chudn thi méi duoc dua vao sir dung hé théng

After installation, the tank and the pipeline system must be carefully purging and the system can
put into operation if only the analytical result of oxygen gas must be reached the standards.

Cau hdi 3: Lam sao dé do duoc thé tich sau khi nap bon

Q. 3:

How to measure the amount of oxygen in the tank after charging?

Trong lwong oxy dwoc nap vao bén cta bénh vién = két qua trén phiéu can cda xe bén trudc khi nap
(xe boén day) — két qua trén phiéu can cua xe bon sau khi nap (xe bon voi)

Amount of oxygen charged into the hospital tank = result on the weighting slip of the tank truck

before charging (full tank truck) — the result on the weighting slip after charging of tank truck (empty
tank truck)

— Thoéng thuong khi nap Oxy 1dng vao bdn chira nha cung cap va cac bénh vién thudong tinh theo

trong lvgng Oxy 16ng (t&n) nap vao bdn (1 tan 1dng 02 twong duwong khodn gan 700 m3 khi Oxy &
27 d6 C). Dong hd do mirc 1dng trén bon cla bénh vién thuong khéng chinh xdc 100% nén viéc
kiém tra k&t qua phiéu can trwdc va sau nap dé tinh trong lwvong Oxy 1dng dwoc ap dung phé bién
nhat hién nay. M6t s& bon 13p hé théng can dién t& chan bon cling 1a mot gidi phap dé kiém soat
lwong 1dng trong bén 1 cach chinh xac.

Normally, when charging liquid oxygen into tank, suppliers and hospitals usually calculate
according to the weight of liquid oxygen (tons) charge into the tank (1 ton of liquid 02 is
equivalent to nearly 700 m3 of oxygen at 27°C). The liquid level meter on the tank of hospital is
often not 100% accurate, so the weight of liquid oxygen is most applied today is by checking the
results of the weighing slip before and after charging to fix it. Some tanks have electronic weighing

systems at the bottom of the tank, which is also a solution to accurately control the amount of
liquid in the tank.
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Cau héi 4: Chirng nhan 1SO 9001 v&i O xy: Thi trén chirng nhan cé can dé cap téi “chirng nhan 1SO 9001 cho

hé théng san xuat Oxy y té& hay khong, hay chi can chirng nhan san xuat san pham Oxy 1a dwoc”

Q. 4:1SO 9001 certification for Oxygen: Does the certification need to mention "ISO 9001 certify for medical

oxygen production system or not, or just need to certify the production of Oxygen products?"

Theo quy dinh cta BYT, hién nay oxy dd diéu kién dé cung cap cho cdc co s& y té€ l1a don vi san xuat
va/hodc cung cap oxy phai c6 chirng nhan 1S09001 (Nghi Dinh 169/2018/ND-CP)

According to the regulations of the Ministry of Health, currently qualified oxygen to supply medical
facilities that manufacturer and/or supplier must obtain 1SO9001 certificate (regulated at Decree
169/2018/ND-CP)

— Phién badn md&i nhat va cé hiéu lyc hién nay 13 1509001:2015 (Tiéu chuln I1SO thudng dwoc xem xét
va diéu chinh mdi 5 ndm)

The latest and current version in efficiency is 1IS09001:2015 (ISO standards are generally reviewed
and revised every 5 years)

— Gidy chirng nhan ISO cd gid tri |a bao gém:
Valid ISO certificate must be including

1. Tén tiéu chuin: 1SO9001:yyyy (Vi du 1ISO9001:2015; 2015 I3 phién badn nam 2015)
Standard name: 1ISO9001:yyyy (Eg. ISO9001:2015; 2015 is version in 2015)

2. Logo t6 chirc chirng nhan
Logo of Certification body

3. Tén don vi cung ing oxy
Name of oxygen supplier

4. Pia chi don vi cung &ng oxy (chud y, néu don vi cé nhiéu chi nhdnh san xuat oxy, nhung trén
GCN chi ¢6 1 dia chi thi chi dia chi nay dugc chirng nhan, oxy 18y tir cdc chi nhanh khic thi
khong)

Address of the oxygen supplier (note that if the supplier has many oxygens production
branches, but there is only 1 address on the certificate, only this address is certified, oxygen
obtained from other branches is not)

5. Pham vi chitng nhan: ghi rd n6i dung dwoc chirng nhan
Certified scope: Must mention the content of certification

Vidu / For example:

e Pham vi cla cdng ty sdn xuat oxy la: cong ty XYZ, dia chi ABC, san xuat khi oxy (y té&, hodc cdng
nghiép hoac...).

Scope of oxygen manufacture is: XYZ company, location at ABC, producing oxygen (medical, or
industrial or ....)

e Phan trong ngodc don la khong bat budc.
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The part in parentheses is optional.

— Tuy nhién, Bénh vién cé thé yéu cau don vj cung rng oxy dé nghi védi t6 chirc chirng nhan 1SO cla
ho ghi rd trong gidy chirng nhan ISO 9001 |a san xuat & cung cap oxy y té; hodc cé thé yéu ciu don
vi cung ng oxy cap gidy chirng nhan chat lwgng san pham oxy cho mdi chuyén hang

However, the Hospital may require the oxygen supplier to ask their ISO certification body to specify
in the ISO 9001 certificate as the production & supply of medical oxygen; Or can ask the oxygen
supplier to issue a certificate of oxygen quality for each shipment

Cau s8 5: Cach quy d6i 1kg Oxy I6ng thanh bao nhiéu lit khi thé cho bénh nhan

Q. 5: The way of convert 1kg of liquid oxygen to its liters of breathing gas for the patient?

1 kg Oxy 1dng twong duwong 700 lit khi Oxy & nhiét d6 0°C hodc 789 lit khi Oxy & nhiét d6 35°C

5
1 kg of liquid oxygen is equivalent to 700 liters of oxygen at 0°C or 789 liters of oxygen at 35°C
Cau héi6/ Q. 6:
1. Nguyén ly héa hoi ctia Oxy nhu thé nao?
What is the vaporization principle of Oxygen?
2. Mot tan Oxy 16ng khi chuyé&n sang bon chira sau 1 tuan, 1 thang thi mirc dd héa hoi ctia Oxy sé 1a bao
nhiéu so vdi trong lvong khi méi dwa vao bon chira?
How much will liquid oxygen be vaporized for one ton of liquid oxygen was charged into the tank after 1
week, 1 month, compared to the weight of first charging?
1. Nguyén ly héa hoi clia Oxy:
The vaporization principle of Oxygen
— Oxy 18ng 1a mdt chat 1dng siéu lanh cé nhiét d6 so6i 1a -183°C (tai 1 atm). Vi vay san pham nay yéu
cau thiét bi dic biét dé x& Iy va bdo quan, ton chira. Oxy duoc st dung chl yéu dudi dang khi, du
vay né thuong duoc luu trir duwdi dang khi hod 16ng dé ddm bao tén chira mot lwong |&n nhat c6
thé (1 lit Oxy 1dng khi hod hoi cé thé tao thanh 800 lit oxy khi & diéu kién 0°C — 1atm). Mét hé
thong bdo quan bang bon chira 1dng dién hinh bao gdm: mdt bon chira, mot hodc nhiéu gian hda
hoi va hé théng kiém sodt dp suat.
6

Liquid oxygen is a supercooled liquid with a boiling point of -183°C (at 1 atm). This product
therefore requires special equipment for handling and storage. Oxygen is used mainly as a gas,
although it is often stored as a liquefied gas to preserve the largest possible amount (after
vaporizing, 1 liter of liquid oxygen equal to 800 liters of gaseous oxygen at 0°C — 1atm). A typical
liquid storage system including: a storage tank, one or more evaporators, and a pressure control
system.

— V@ nguyén tac, mdt bon chira Idng dwoc cau tao gidng nhu mot binh 2 1&p chan khdng. C6 mot
bén bén trong dugc bao boc bdi mét bdn bén ngoai, & gitta 2 1dp bdn nay dugc dién day chat
cach nhiét va hat chan khdng theo tiéu chuan dé dam bao cé thé gilt nhiét tot. Nhw vay, do chan
khéng nay tét hay kém s& lam anh huwdng dén viéc hda hoi nhiéu hay it cda 1dng trong bon.

In principle, a liquid tank is constructed like a vacuum double-layer vessel. There is an inner tube
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surrounded by an outer tube, in between these 2 layers are filled with standard insulation and
vacuum to ensure good heat retention. Thus, whether this vacuum is good or bad will affect the
vaporization more or less of the liquid in the tank.

Gian héa hoi 1a thiét bj dung dé chuyén Oxy Idng tir trang thai 16ng sang trang thai khi. Nguyén ly
co ban cla sy héa hoi nay 1a tao sy trao d6i nhiét gitta nhiét d6 lanh sau ctia Oxy 1dng (-183°C) va
nhiét d6 méi trvdng xung quanh. Nho vay, oxy 16ng s& “sdi” va hod hoi dé chuyén thanh thé khi
mot cach nhanh chéng. Su trao ddi nhiét nay duwoc thuc hién chi yéu théng qua céc canh tan
nhiét cla gian héa hoi (thwong 1am bang vat liéu nhém). Nhw vay dau vao cla gian héa hoi 1a Oxy
ldng, dau ra cla gian hda hoi 1a khi Oxy. Nhiét d6 thap trong mlua déng & cac xi& lanh hoic viéc st
dung qud cdng suat gian hoa hoi cling s& lam gian hdéa hoi bi déng tuyét, déng da qua nhiéu va do
do l1am gidm su trao d6i nhiét, gidm hiéu suat hda hoi cla gian héa hoi. Sau gian hoa hoi la mét hé
théng diéu khién 4p suat dé kiém soat ap suat khi str dung.

Vaporizer is a device used to convert liquid oxygen from liquid to gaseous form. The basic principle
of this vaporization is to create a heat exchange between the deep cold temperature of Liquid
Oxygen (-183°C) and the ambient temperature. As a result, liquid oxygen will "boil" and vaporize
to quickly turn into a gas. This heat exchange is done mainly through the fins of the evaporator
(usually made of aluminum material). Thus, the input of the evaporator is liquid oxygen, the
output of the evaporator is gas oxygen. Low temperatures in winter in cold countries or over-
capacity of the evaporator will also cause the evaporator to freeze, ice too much and thereby
reduce heat exchange, reduce the efficiency of the evaporator. Behind the evaporator is a
pressure control system to control the used gas pressure.

Vi du mét treong hop bom 1 tan Oxy 16ng vao 1 bdn chira 10m3 tiéu chuan, cé chan khong tét, thi
ta tinh nhu sau:

For example, a case of charging 1 ton of liquid oxygen into a standard 10m3 storage tank with
good vacuum, then we calculate as follows:

- Hao hut trong qua trinh bom 1 tan Oxy 18ng tir xe bdn vao bodn chira lén nhat 1a khoang 200 kg
(cho 1 1an bom), nhu vay chi con khodng 800kg Oxy 1dng duoc bom vao bon chira

The loss in the process of pumping 1 ton of liquid oxygen from the tank truck into the storage
tank is about 200 kg at largest (for 1 time of pumping), so only remain about 800 kg of liquid
oxygen is pumped into the storage tank.

- Ty lé héa hoi (trong diéu kién Iy twdng) cta Oxy 1dng d8i véi bdn 10m3 13 0,26% /ngay (xin tham
khdo bang cac thong s6 dp dung cho cac bon dung tich khac nhau). Bon cang nho thi ty 1& hda
hoi cang cao, ddi vdi cac binh chita 16ng nhéd -binh XL45 (chira 176kg Oxy 16ng) thi ty I& hda hoi
lén dén 1,2%.

The vaporization rate (under ideal conditions) of Liquid Oxygen for a 10m3 storage tank is
0.26%/day (please refer to table parameters for different capacity tanks). The smaller the tank,
the higher the vaporization rate, for small liquid containers - XL45 (containing 176kg of liquid
oxygen), the evaporation rate is up to 1.2%.

- Ty |& héa hoi ctia Oxy 1dng trong diéu kién ly twdng trong 1 ngay = 800kg * 0,26% = 2,08 kg, nhw
vay sau khodng 1 tuan bon sé bi héa hoi mat 14,56 kg Oxy 16ng. Nhung thuc té& véi diéu kién
bon va thoi tiét tai Viét Nam thi thoi gian héa hoi sé nhanh hon.

Evaporation rate of liquid oxygen under ideal conditions in 1 day = 800kg * 0.26% = 2.08 kg, so

6




Asia Industrial Gases Association in Vietham
HIEP HOI KHi CONG NGHIEP CHAU A TAI VIET NAM

STT

NOI DUNG / CONTENT

after about 1 week the storage tank will be vaporized and lose 14.56 kg of liquid oxygen. But in
fact, with the condition of the storage tank and the weather in Vietnam, the evaporation time
will be faster.

Né&u oxy trong bén it hodc khéng duoc st dung, lwvgng Oxy 16ng bi hod hoi ty nhién s& 1am cho
ap sudt trong bén chira tang dan theo thoi gian. Dén mdt mirc dp suat cai dat cda van an toan
thi oxy s& duoc xa ra ngoai dé dam bao an toan cho bon, tao thanh that thoat cho bén chira.
Tuy vay & diéu kién Ivu luvgng sir dung dd 1on va thudng xuyén, ap sudt boén s& 6n dinh va
khong c6 oxy bi that thoat.

If the oxygen in the storage tank is balanced little or not used, the amount of liquid oxygen that
is naturally vaporized will cause the pressure in the storage tank to increase gradually over
time. Up to a set pressure of the safety valve, oxygen will be discharged out to ensure the
safety of the tank, creating a loss for the storage tank. However, under conditions of large
enough and frequent use, the tank pressure will be stable, and no oxygen will be lost.

Ngoai ra diéu kién bdo quan bdn (ngoai trdi hay cé mai che), thoi tiét & khi hdu (mua néng va
lanh), sw ro ri tai cdc van va két néi cling s& dnh hudng dén ty |1& héa hoi va hao hut luvgng long
trong bon theo thoi gian.

In addition, tank storage conditions (outdoor or covered), weather & climate (hot and cold

seasons), leaks at valves and connections will also affect the rate of vaporization and loss
amount of liquid in the tank over time.
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Ghi chu: NER — Normal Evaporation Rate (ti 1é hod hoi théna thwdnag)




