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TAM QUAN TRONG CUA AN TOAN DBOI VOI HYDRO

IMPORTANCE OF SAFETY ON HYDROGEN

TUYEN BO TU CHOI TRACH NHIEM

T4t ca cac an pham cua AIGA VN hodc mang tén AIGA VN déu chira thong
tin bao gém huéng dan thuc hanh, dp dung quy trinh an toan, théng tin ky
thuat, qui dinh phap luat, su kién khac dugc thu thap tir cac nguén ma
AIGA VN cho la dang tin cay va / hoac dua trén thong tin ky thuat, an toan
va kinh nghiém hién cé san tir cac thanh vién cia AIGA VN vao ngay phat
hanh

AIGA VN khong bao dam ciing nhu khong chap nhan bat ky trach nhiém
phap ly nao vé tinh chinh xac, day du hodc diung dan cua théng tin cé
trong cac an pham nay. Mac du AIGA VN khuyén khich ngudi dung dé
tham khao hoac ap dung ching trong cong viéc cia minh, nhung viéc
tham khao hoac ap dung la hoan toan tu nguyén va khéng rang budc.

AIGA VN khéng kiém soat bat ky diéu gi lién quan dén hiéu suat hoac dién
giai sai, st dung hgp ly hoac khéng hgp ly bat ky thong tin hodc dé xuat
nao trong cac an pham cla AIGA VN bdi bat ky ca nhan hoac t6 chirc nao
(bao géom cac thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo ngudi
dung khéng chinh sura, thay déi ndi dung va sit dung an pham cua AIGA
VN khoéng ding muc dich, va AIGA VN tU chéi rd rang bat ky trach nhiém
phap ly nao lién quan dén viéc nay.

Cac an pham cua AIGA VN phai dugc danh gia dinh ky va ngudi dung dugc
canh bao dé c6 dugc an ban mai nhat

DISCLAIMER

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 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 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.

AIGA VN's publications are subject to periodic review and the users are
cautioned to obtain the latest edition.
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Pac tinh cua Hydro
Hydrogen properties

Noi dung

Cac méi nguy
Hazardous

Rui ro
Risks

Tén trir va van chuyén
Storage and Transport

An toan chung cho tén trit, van chuyén va st dung
General safety on storage, transport & use
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‘AIGA'

THI NGHIEM VUI VO1 HYDRO

Fun with Hydrogen

Video source from YouTube
Subtitled by AIGA VN

Oct 18, 2024 AIGAVN-VD-034
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PAC TINH

Properties
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NHAN DANG Identification

UN
1966
Long Liquid

UN
1049
Khi Gas

UN 1049 Hydro nén | Hydrogen compressed

UN 1966 Hydro hoa long | Hydrogen refrirated liquid

Hydro ton tai & trang thai khi tai bat ky ap suat nao,
néu nhiét dé trén —240 °C

Hydrogen exists in gaseous form — at any pressure — if
its temperature is above —240 °C.

Hydro la khi nhe nhat (tai ap suat khi quyén, ty trong
la 84g/m?3

Hydrogen is the lightest of all gases (at atmospheric
conditions density 84 g / m?

Phan t khi Hydro la
Hydrogen molecules are

« Rat nho va | very small and
« Rat dé linh déng | very movable.
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Tén Name Hydro Hydrogen S6 CAS No. 1333-74-0

Cong thuc hoa hoc
Chemical Formula

Khéi lugng phan t

Molecular Weight 2.00

H,

Ty trong khi
Gas Density

Ty trong khi tuong daoi 0.07 (khong khi=1, & 1atm)

3
84 g/m* (0°C, Tatm) Gas Relative Density (Air=1, at Tatm)

Ty trong long 70.8 kg/m3 Piém tGi han —240°C
Liquid Density (& nhiét do soi - Boiling point) Critical Point

Piém soi

Boiling Point —253°C  (latm)

Dic tinh Cuc ky dé chay, khéng ddc, khéng dn mon. Khéng mau, khdng mui, khéng vi

Characteristics Extremly flammable, Non-toxic, Non-corrosion. Colorless, tasteless, odorless

Phan (ing héa hoc H, hoat ddng phan Ung hda hoc khdng manh, cé tinh khi

Chemical Reactivity Hydrogen is not significantly reactive; hydrogen is a reducing agent.

Gian nd tur 16ng sang khi Tang 830 lan
Expanding from loose to gas 1L liquid is up ~ 830L gas at ambient temperature.
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MOI NGUY

Hazardous
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La khi cuc ky dé Extremely FLAMMABLE gas

2 Kha nang chay né |a tinh chat hda hoc quan trong nhat ctia Hydro Flammability is the most important chemical property of hydrogen

HYDROGEN

% KHi TRONG HON HOP VGI KHONG KHi % Gas in mixture with Air
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H._. Lakhigay
2 As an Asphyxiate

HYDROGEN

Hydro 1d mét chat gay ngat thd. N6 cé thé thay thé oxy, gy ra bau khéng khi thiéu oxy. Cac

triéu chirng cta bau khéng khi thi€u oxy cé thé bao gom:

Hydrogen is an asphyxiate. It can displace oxygen, causing and oxygen deficient atmosphere. 100 209 0

Symptoms of an oxygen deficient atmosphere could include: 99 20.6 1

98 20.4 2

96 20.0 4

94 19.6 6

Pau dau Chéng mat Khé thg Bu6n nén B4t tinh 92 19.1 8
Headache Dizziness Breathing difficult NEVREE! Unconsciousness i

90 18.8 10
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- 2 M&i nguy & thé long

Low temperature hazards of liquid hydrogen

HYDROGEN

Hydro léng cé thé Gay bong lanh
gay ra rdi ro do nhiét Cold burn of persons
do rat thap -253 °C &
1 bar (diém néng
chay Oxy - 218 °C)

Liquid hydrogen can
cause risks due to its

Ngung tu khong khi, lam giau Oxy
Condensation of air, enrichment of oxygen

very low temperature - Gion vat liéu

253 °C at 1 bar Embrittlement of materials

(meltingpoint  Oxygen ) . . o, .
— 218 °C). bong bang hai am, gay tac nghén

Freezing of humidity, blocking of installation

Déng bang khéng khi, hinh thanh hén hgp né LH /Oxy déng lanh
Freezing of air, formation of explosive mixture 2

Frozen Oxygen

ﬂ@l A a | m
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Rui ro chinh ctia khi hydro Ia CHAY NO

The main risks of hydrogen gas are fire and explosion. @ﬂ 2
Hydro thoat ra qua ché ro ri cé thé bat chay véi = = 24
CUE IV DE CHAY
Hydrogen, escaping through a leak can be ignited by -

a weak spark.

Hydro bi nén thoat ra sé& chay véi tia Ita sic, rat Fxtreme |y Flammable o

nguy hiém.
Escaping compressed hydrogen burns with a sharp
flame jet, which is very dangerous.

AIGAVN-TM-016 _ HYDRO-AN TOAN TRONG TON TRU, VAN CHUYEN VAR Ul IU N[l e VR N S e [deYe T R R (T Te IS T eto s = Tate HU L 18-10-2024
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Vu né hydro chu yéu cé thé xay ra trong phong kin, trong thiing chira hoéc trong mét thung chira nho.
A hydrogen explosion can mainly occur in a confined room, in a container or in a small containment.

Mét vu né hydro trong hanh trinh
trong xe modc chd chai khi kin. Hydro
thoat ra ngoai qua van chai va tich tu
dudi tam bat

A Hydrogen explosion during journey in
the closed cylinder trailer. Hydrogen
escape through the cylinder valve and
accumulated under tarpaulin.

AIGAVN-TM-016 _ HYDRO-AN TOAN TRONG TON TRU, VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use
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\';—:y)(nmllm ' of liquid hydroger

. SUNB IAW Bﬂ@ﬂ @@DA )\

Su bay hoi ctia hydro ldng trong bon ¢é thé lam tang Su bay hai cia hydro 16ng trong bau khi quyén tu do cé
ap suat thé gay ra nguy cc chay, gion lanh va suong mu day dac
Evaporation of liquid hydrogen in a tank can create Evaporation of liquid hydrogen in the free atmosphere can
pressure increase. create fire risk, cold embrittlement and dense fog.

15 AIGAVN-TM-016 _ HYDRO-AN TOAN TRONG TON TRU, VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use 18-10-2024
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TON TRU va VAN CHUYEN

Storage & Transport
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TON TRU va
VAN CHUYEN

Storage & Transport

Hydro thudng dugc cung cap cho KHACH
HANG bang mot hodc nhiéu phuang tién sau:
Hydrogen is typically supplied to the customer
by one or more of following means:

1. Xe 6ng dai
Trailers and storage tubes

2. Bon chia long

On-site liquid hydrogen storage vessel
3. Xe bon

Delivery tanker

4. Chai ap suat cao
High-pressure cylinder
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TON TRU va

VAN CHUYEN

Storage & Transport

R modc 6ng va 6ng ton trir
Tube Trailers and Storage Tubes
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Bon chita Hydro 1dng c¢6 dinh i | A ~
A AT T a8 TON TRO va
HED HiDgoer, = N s
VAN CHUYEN

Storage & Transport

| Bon chira nam ngamgL =

Horizontal vessel

U, VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use 18-10-2024
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Storage & Transport

Cac xe bon dugc thiét ké dac biét dugce sir dung dé van chuyén hydro l6ng tir nguén san xuat dén dia diém ctia khach hang.
Specially designed tankers are used to transport liquid hydrogen from its manufacturing source to the customer site

Cac xe bon ¢6 cau tric tuang tu nhu cac bon luu trir c6 dinh; tuy nhién, ching c6 cac vach ngan gitp giam “séng" chat léng khi di
chuyén trén dudng.

The tankers are of similar construction to on-site storage vessels; however, they contain baffles that reduce liquid “slosh” while traveling over-
the-road.

Xe bon giao hang cé thé dugc van hanh bdi nha cung cdp hydro l6ng hodc mét dan vi van chuyén khac. Nhan vién tai co s& cia khach
hang phai n6 luc hét siic dé€ ddm bao rang tram nap khéng cé xe dd, khéng cé chuéng ngai vat hodc tuyét va bang cé thé can tré qua
trinh nap

The delivery tanker may be operated by the supplier of liquid hydrogen or by another carrier. Personnel at the customer facility should make every effort
to ensure that the unloading station is free of parked vehicles, any obstructions, or snow and ice that could interfere with the unloading process.

AIGAVN-TM-016 _ HYDRO-AN TOAN TRONG TON TRU, VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use 18-10-2024
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TON TRU va VAN CHUYEN

Storage & Transport

N T T AT T e T

st B A A R B R LR R R S R R

LAl Ba

A

Chai ap suat cao High-pressure cylinder

AIGAVN-TM-016 _ HYDRO-AN TOAN TRONG TON TRU, VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use 18-10-2024



22

TAM QUAN TRONG CUA AN TOAN DOI VOl HYDRO
IMPORTANCE OF SAFETY ON HYDROGEN

AN TOAN CHUNG chso

TON TRU, VAN CHUYEN va SU DUNG

General Safety for Storage, Transport and Use
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KHOANG CACH AN TOAN Safety distance

Khoang cach an toan khéng dugc nhé hon cac quy dinh va quy tac quéc
gia hién hanh va phai tinh dén cac nhu cau co ban khac nhau bao gom:

Safety distances shall not be less than applicable national regulations and codes and
consider different basic needs including:

Pam bao tinh toan ven cua @® bDPam bido bao vé cho
@ thi€t bi ky thuat xung £ nhiing ngudi & gan trong

quanh trong trudng hgp trudng hgp xay ra su c6;

Xay ra sy c6 tuong tu; va

Ensuring protection to people in
Ensuring the integrity of the the vicinity in case of accidental
surrounding technical equipment events

in case of the same accidental

HYDROGEN

events; and .I Cho phép cac dich vu khan

" cap ti€p can khi can thiét
Allowing access for emergency
services when needed.



s

TAM QUAN TRONG CUA AN TOAN DBOI VOI HYDRO
IMPORTANCE OF SAFETY ON HYDROGEN

VI TRI LAP DAT Location of installation

NGOAI TROl Outdoor

DE TIEP CAN Easily accessible

XU LY KHAN CAP Emergency handle

Tat ca cac co s& luu trir hydro
tai cd s& cua ngudi dung phai
dugc dat NGOAI TROI.

All hydrogen storage installations at
user's premises shall be situated
outdoors.

Bon chira phai dugc dat sao cho
thiét bi cung ca“l'p di déng 3 mat
dat va nhén vién dugc uy quyén
c6 thé DE DANG TIEP CAN.

The storage tank shall be located so
that it is readily accessible to mobile
supply equipment at ground level and
to authorized personnel.

Phai cung cap dudng di thich hdp
hodc cac phuong tién ti€p can
khdc cho THIET Bl KHAN CAP,
chang han nhu thiét bi cru hoa.
Suitable roadways or other means of
access for emergency equipment, such as
fire  department equipment, shall be
provided.

e 1‘5
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Hydrogen Vents

ONG XA phai dugc bé tri d€ xa & noi an toan ngoai tr&i dé tranh khi
thoat ra hudng vao ngudi hoac bat ky cau tric nao. Ong xa khéng dugc
xa & noi c6 thé xay ra su tich tu hydro, chang han nhu bén dugi mai hién
cua cac toa nha.

The vent stack shall be arranged to discharge in a safe place in the open air to prevent
impingement of escaping gas on to personnel or any structure. The vent stack shall not

discharge where accumulation of hydrogen can occur, such as below the eaves of
buildings.

Tat ca cac ONG XA, bao gém ca cac diém xa cua thiét bi giam ap, van
giam ap nhiét do va van xa phai dugc két néi vGi 6ng xa

All vents, including those of pressure relief devices, thermal relief valves and purge valves
shall be connected to a vent stack.

CHIEU CAO CUA ONG XA phai cao hon mat dat 7 mét hodc cao hon dinh
bén 3 mét, tuy theo chiéu cao nao I6n han dé bao vé nhan vién van hanh
va thiét bi.

The height of the vent stack outlet should be either 7m above ground level or 3m above

the top of the tank whichever is the greater for protection of the operating personnel and
equipment

" VAN CHUYEN VA SU DUNG | Safety on Hydrogen in Storage, Transport and Use 18-10-2024
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Routing

Viéc lap ké hoach tuyén dudng phai
dudgc thiét 1ap trudc khi bat dau bat
ky chuyén di nao, chi ra nhitng con
dudng nao ma xe ché Hydro phai di.
Khi quyét dinh tuyén dudng, can
xem xét cac thong tin sau:

The route planning shall be established
before any trip is started indicating which
roads the Hydrogen transported vehicle
should take. When deciding the route, the
following  information  should  be
considered:

TAM QUAN TRONG CUA AN TOAN DBOI VOI HYDRO
IMPORTANCE OF SAFETY ON HYDROGEN

y

| HYDROGEN

Phuong tién nén dugc di
chuyén dén co sé cua khach
hang theo cac tuyén dudng
chinh, tic la trén dudng cao toc
va cac tuyén dudng chinh, bat
c’ khi nao cé thé.

Vehicles should be routed to
customer premises on  primary
routes, that is on motorways and
main trunk roads, wherever possible.
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Periodic checking

Nhirng cudc kiém tra ndy nam ngoai cac yéu
cau theo luat dinh ma tai xé phai thuc hién.
These checks are over and above the legal statutory
requirements to be performed by the driver.

Trong suét thai gian xe di chuyén,
ngudi lai xe phai c6 kha nang theo
i doi ap suat caa chai / bon.

Xe phai dugc kiém tra dinh ky  During the period, the vehicle is
trong suét chuyén di. moving the driver should be able to
The vehicle should be checked monitor the cy“nder / vessel

] periodically  throughout  the  pressure
Phai lap bao cao chuyén di trr  duration of the trip.

khi da c6 bao cao truéc do

A trip report shall be prepared
unless one has been raised
previously

Xe phai trai qua mét cudc kiém tra
toan dién trudc khi khai hanh.

The vehicle shall undergo a full pre-
departure check

k=g a c
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PO XE

Parking

Khi dé xe dé nghi ngai, v.v., xe phai dugc dé theo £
luat phap qudc gia va nén s dung cac bai do xe
tai an toan

When parking for a rest etc., the vehicle shall be parked
in accordance with national legislation, and wherever
possible use should be made of secure truck parking
areas

Vi du nhu bai dé xe trén
dudng cao toc va luén &

Néu do xe trong thdi gian
dai hon, can phai co
ngudi giam sat.

If the vehicle is parked for

longer periods, it should be
supervised

ngoai troi.
Motorway parking areas

and
always in the open air for

example,.

-

L4 - )

Tai xé nén & gan xe va néu
c6 thé trong tam nhin.

The driver should remain near the
vehicle and, if possible, within
visual contact.

b - A

B e R Pupe s 2 o

’ £
-
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Tranh d6 xe trong pham vi
15m tinh tUr ngi ¢6 ngudi &
hoac noi cong cdng tu tap.

Parking within 15m of occupied
premises or a place where members

of the public gather should be
avoided




SU Cé HC)NG HC')C Breakdown

®

DAU HIEU CANH BAO Alarm

Trong trudng hgp xe bi hong trén
dudng cong cong, nhitrng ngugi tham
gia giao thong khac phai dugc canh
bao bang cach s dung dén nhay canh
bado nguy hiém, tam giac phan quang
va dén nhap nhay mau hé phach, néu
can thiét.

In the event of a breakdown on a public

highway, other road users should be warned
using hazard warning flashers, reflective

triangles and flashing amber lights, as required.

TAM QUAN TRONG CUA AN TOAN DBOI VOI HYDRO
IMPORTANCE OF SAFETY ON HYDROGEN

CAM LUA No fire

Trong moi trudng hgp, khong dugc tién hanh
cong viéc phat sinh Ira trén xe ché hydro
hodc thung chia trir khi da dugc théi sach
bang khi, tro, dugc iy quyén day da va dugc
cip giay phép lam viéc. C6 thé thuc hién viéc
nay, nhung phai thuc hién cac bién phap cu
thé d€ dam bao an toan cho nhan vién

Under no circumstances shall hot work be carried out on
a hydrogen tanker or tank container unless purged,
inerted, fully authorized and a permit to work issued. It

is possible to do this, but specific measures shall be taken
to ensure safety of personnel.

KHONG BEN TRONG No indoor

Trong moi trudng hgp, xe chd hydro
hoac bon chia dang hoat doéng
khéng dugc phép vao khu vuc kin dé
stra chira trir khi khu vuc dé dugc
xdy dung riéng dé€ st dung cho
hydro.

Under no circumstances shall a hydrogen
tanker or tank container in service enter

enclosed premises for repair unless the
premises are specifically built for hydrogen

service.
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DAO TAO Training

Tat ca nhitng ngudi lam viéc truc tiép véi Hydro phai dugc thong bao vé cac Viéc dao tao sé dugc sap xép dé bao quat nhirng
m&i nguy hiém lién quan dén hydro, phai dugc dao tao va cé trinh dé phu khia canh va mé&i nguy tiém dn ma ngudi van hanh
hgp dé thuc hién céng viéc mdt cach an toan. c6 thé gap phai.

All personnel directly involved in working with hydrogen shall be informed regarding the hazards Training shall be arranged to cover those aspects and potential
associated with hydrogen, trained and qualified as applicable to operate the works safely. hazards that the operator is likely to encounter.

Quan ly
Manager, Leader

Ngudi sir dung
User

Ngudi van hanh
Worker, Operator

Ngudi van chuyén

Driver
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7 Tuan thu quy trinh van hanh

/4 Binh chita chay / diém chira chay - Quy dinh cta dia phuong.
Follow up with Operating procedure

Fire extinguishers / points - Local regulations

7 Tuan tha theo Giay phép lam viéc khi cé yéu cau.

5 Théng gid tot tat ca cac khu vuc ctia nha may: Nguy co ngat thé.
Follow Permit To Work where every applicable

Ventilate well all the areas of plant: Asphyxiation hazards

5 Duy tri cac hoat dong don dep vé sinh tot.

Loai bé tat ca cac nguén danh Ira: Nguy co né.
Maintain good house keeping practices

Remove all sources of ignition: Explosion hazards

BIEN PHAP BAO VE va THUC HANH Safeguards and practices

7 Chi str dung cac cng cu khéng phat tia Iua.

10 Thuc hién Quan ly thay déi (MOC) khi ap dung.
Use only non sparking tools,

Follow Management Of Change (MOC) where applicable.

& Khoéng ngon Ira tran, khéng hat thuéc, v.v.

1 K& hoach ing phé khan cép.
No open flames, no smoking etc

Emergency respond plan

Q Ludn luon lam sach hé théng bang khi trg trudc khi thuc
hién cong viéc bao tri: S dung hé thong Khéa & thé an
toan (LOTO) thich hgp.

12 Phai mac quan ao chéng chay va chéng tinh dién da dugc phé
duyét khi thuc hanh vé&i Hydro. Quan ao ciing phai dai.
Approved fire retardant and anti-static clothing must be worn while deal with

Always purge the system with inert gas before performing Hydrogen. Clothing must also be long Sleeved
maintenance works: Use proper Lock out & Tag out system (LOTO)
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w TAM QUAN TRONG CUA AN TOAN DOI VOl HYDRO
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XIN CHAN THANH CAM O'N BAN DA SU’ DUNG TAI LIEU CUA CHUNG TOI DE THAM KHAO VA HUGONG DAN

CHO NHU’NG NGU'O'l BPANG LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP
Thank you for using our materials for reference and guidance for those who are working in industrial gases field

HAY LAN TOA TINH THAN LAM VIEC VA TUAN THU CAC QUY TAC AN TOAN, QUY '!'RiNH SAN g(U/SIT AN TOAN
VA QUY DINH PHAP LUAT KHI LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP DE GIAM THIEU TAI NAN SU’

CO CHO CHINH BAN, NO'| BAN DANG LAM VIEC VA DAT NUGC BAN DANG SONG
Please work and compliance with safety rules, safety production process and legal requlations while working in industrial
gases field to reduce incidents/accidents for yourself, your working place and your country
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Thank you

@ https://aigavn.com.vn I aigavn@aigavn.com.vn



https://aigavn.com.vn/
mailto:aigavn@aigavn.com.vn

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

