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m An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

TUYEN BO TU CHOI TRACH NHIEM

DISCLAIMER

T4t ca cac an pham cla AIGA VN hodc mang tén AIGA VN déu chira thong tin bao gdm huéng dan
thuc hanh, d4p dung quy trinh an toan, thong tin ky thuat, quy dinh phdap luat, sy kién khac dwoc
thu thap tir cdc nguén ma AIGA VN cho |3 dang tin cdy va / hodc dua trén théng tin ki thuat, an
toan va kinh nghiém hién cé san tir cac thanh vién cta 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 khdng bao dam ciing nhu khéng chap nhan bat ky trach nhiém phap ly nao vé tinh chinh
xac, day d0 hodc ding dan cla thong tin cé trong cac 4n pham nay. Mac du AIGA VN khuyén khich
nguwdi dung dé tham khao hodc 4p dung ching trong cong viéc cda minh, nhung viéc tham khao
hodc ap dung la hoan toan ty nguyén va khéng 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 to 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 lien quan dén hiéu suat hodc dién gidi sai, s dung hop ly
hodc khéng hop ly bat ky théng tin hodc dé xuat nao trong cac 4n pham cta AIGA VN bai bat ky ca
nhan hodc t6 chirc nao (bao gdbm cac thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo ngudi
dung khéng chinh sira, thay d6i ndi dung va s dung 4n pham cta AIGA VN khéng ding muc dich,
va AIGA VN tir chdi rd rang bat ky trach nhiém phép Iy 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.

Cd4c 4n phdm cua AIGA VN phai dwoc danh gia dinh ky va ngudi dung duwoc cdnh bdo dé cé dugc an
ban mai nhat

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

Xac nhan / Acknowledgement
Tai liéu nay duoc bién soan cé sy tham khao tir cac tai liéu cha cac cong ty thanh vién va tai liéu cla
AIGA, EIGA.
AIGA VN chan thanh cdm on céc cdng ty thanh vién va AIGA, EIGA d3 cho phép sao chép mot sé phan
tlr cac 4n pham cdia minh
This document has been drafted about the documents of the member companies and AIGA, EIGA.
AIGA VN thanks member companies and AIGA, EIGA for permission to reproduce sections from the publication
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I. GIONTHIEU / iInTRODUCTION

Trong nhitng ndm gan day, nhu cau cho mot thé gidi “khéng phat thai” ngay cang trd nén
birc thiét. D& dap ng dugc diéu nay, cac chinh phu trén toan thé gidi dang tim ki€m va
c6 vii cho nhitng giai phap nang lvong “xanh” dé giam thiéu phat thai dén muc téi da.
Trong nhirng gidi phap do, viéc sir dung hydro lam ngudn nhién liéu cho cac phuong tién
chay pin nhién liéu hay trong cac nganh céng nghiép dang ngay cang tré nén phé bién.

In recent years, the need for a “Zero Emissions” world has become increasingly urgent. To meet this,
governments around the world are seeking and promoting “green” energy solutions to minimize emissions

to the maximum extent. Among these solutions, the use of hydrogen as a fuel source for fuel cell vehicles
or in industries is becoming increasingly popular.

Tuy vay, Hydro von duoc biét d&n 1a mot loai khi cuc ky dé chay va dé ro ri. Viéc ton chira
va van chuyén Hydro budc phai duoc nén & dp suat rat cao hodc hoa I6ng khién cho mirc
dd nguy hiém cha né cang ting l1én nhiéu [an.

However, Hydrogen is known to be an extremely flammable and leak-prone gas. The storage and
transportation of Hydrogen shall be compressed at very high pressure or liquefied, which increases its level
of danger many times over.

V&i nhitng lo 1ang d6, nhédm Uy Ban K§ Thuat cta hiép Hoi Khi Cong Nghiép Chau A tai Viét
Nam (AIGA VN) d3 trién khai soan thdo nén tai liéu nay, vdi hi vong dua ra nhirtng goi y
giup cho qua trinh tdn chira, van chuyén va s dung Hydro tré nén an toan hon.

With these concerns, the Technical Committee of the Asian Industrial Gas Association in Vietnam (AIGA
VN) has drafted this document, hoping to provide suggestions to help make the storage, transportation
and use of Hydrogen safer.

Il. PHAM VI / scOPE

. TAI

Tai liéu nay dua ra cac hudng dan an toan trong qud lwu trit, van chuyén duwdng bo va sir
dung khi hydro.

This document gives safety instructions for the safety of hydrogen storage, in land transportation and
using

LIEU VIEN DAN / REFERENCE

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

Nghi dinh 113/2017/ND-CP - quy dinh chi tiét va huéng dan thi hanh mét sé diéu cla
ludt hdéa chat | Specifying and providing guidelines for implementation of certain articles of the law
on chemicals

Nghi dinh 82_2022_ND-CP_Sira d6i Nghi dinh 113-2017-ND-CP huéng dan Luat Hoéa
ch5t| Amendments to some articles of government’s decree no.113/2017/Nb-CP

Nghi dinh 34/2024/ND-CP - quy dinh danh muc hang hod nguy hiém, van chuyén hang
hod nguy hiém bang phuong tién giao thdng co gidi dwdng bod va van chuyén hang hda
nguy hiém trén dudng thuy ndi dia | On list of dangerous goods, transport of dangerous goods
by land motor vehicles and transport of dangerous goods by inland waterways

Nghi dinh 44/2016/ND-CP — Huwéng dan Luat ATVSLD vé hoat dong kiém dinh k{ thuat
ATLD, huan luyén ATVSLD va quan trdc MTLD | Details some articles of the Law on OH&S on
sanitation, inspection, training & monitoring of occupational environment

Théng tu 48/2020/TT-BCT — Ban hanh quy chuan kj thut qudc gia vé an toan trong san
xudt, kinh doanh, st dung, bao quan va van chuyén hoda chat nguy hiém | Issuing National
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technical regulation on safety in production, commerce, use, storage, and transportation of hazardous
chemicals

— Thong tw 32/2017/TT-BCT: Quy dinh cu thé va hwdng dan thi hanh mot s6 diéu cda luat
héa chat va nghi dinh s& 113/2017/ND-CP | Specifying and providing gquidelines for
implementation of certain articles of the Law on Chemicals and Decree 113/2017/ND-CP

— Thong tu 148/2020/TT-BCA: Slra d6i huéng dan vé trang bi phwong tién phong chay va
chita chdy déi véi phuong tién giao théng co gidi duwdng bé do Bé Codng an ban hanh |
Revise Circular on Providing instructions on installation of fire prevention and firefighting equipment into
road vehicles

— QCVN 01/2008/BLDTBXH - ATLD ndéi hoi va binh chiu dp lwc | Labor safety of boilers and

pressure vessels

— TCVN 6713:2013 (ISO 11625:2007) Chai chira khi an toan trong thao tac/ Gas cylinders -
Safe handling

3.2 Tai liéu AIGA tham khao (*) / AIGA document reference

— AIGA 038/06 — Thao tac va van chuyén chai khi theo chiéu ding | Vertical cylinder handling
and transportation

— SP18/23 — An toan Hydro héa long | Liquefied Hydrogen Safety
— AIGA 045/07 — Tram khi hydro | Gaseous hydrogen stations
— AIGA 126/24 — Quy trinh tiéu chun cho hé théng cung cap hydro / standard Procedures for
Hydrogen Supply System
3.3 Tai liéu tham khao cta AIGA Viét Nam / AIGA Vietnam reference document

— AIGA VN-SA-005 — An toan van chuyén khi cong nghiép / Transportation safety for industrial
gases

— AIGAVN-SA-004 Ap phich bong bay H2 va He cdi nao an toan hon/ Poster hydrogen or helium
balloons, which is safer?

— AIGAVN-SA-002 — An toan d6i vdi chai khi nén | safety for compressed gas cylinder

3.4 Tai liéu tham khdo khac / other reference
— BCGA CP44 — Lwu trit chai khi | The storage of gas cylinders
— BCGA CP 43 — Nap chai khi an toan | The safe filling of gas cylinders
— BCGACP 33 (*)-To6n chita Hydro & dang khi lwgng 1&dn tai Co s& s&t dung | The Bulk Storage

of Gaseous Hydrogen at Users’ Premises
— EIGA Doc 247/24 — Téng quan vé hydro - phan phdi, lwu trit, tng dung | Hydrogen overview
— distribution, storage, application

— EIGA Doc 06/19 (*) - An toan trong lwu tri¥, thao tdc va phan phéi hydro 1dng | Safety in
storage, handling, and distribution of liquid hydrogen

(*) Tai liéu da dwoc dich sang tiéng Viét va déng trén website https://aigavn.com.vn
Documents were translated into Vietnamese and posted on website
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IV. AN TOAN TRONG TON TRU' CHAI KHi H,, LONGTUBE H; VA BON H; LONG
SAFETY IN STORAGE OF H; GAS CYLINDERS, LONG TUBE H; AND LIQUID H:> TANKS

4.1 An toan trong ton trit chai khi/ safety storage of cylinder gas:

— Khu vuc tén trit chai khi/nhém chai phai ddm bao yéu cau vé phan loai khu vuc nguy
hiém va cac khu viec han ché, ddm bao khodng cach an toan vdi cdc méi nguy hiém nhu
tia Ira va cac ngudn danh I&ra khéc.

H> gas cylinder/bundle areas shall meet the requirements for hazardous area classification requirement
for Hazardous area classification and restricted zones, to ensure hazards such as sparks and other ignition
sources are kept a safe distance away.

— Khu vy chira chai khi/ nhém chai Ha phai dé noi
théng thoang, tranh dé & cac kho c6 mai kin; mai N,
phai duoc thiét ké déc va cé 16 mé & phia trén / \
nham dam bao gidm thiéu sy tich tu H2 khi cé
ro ri hodc sy ¢6. Khu chita nay can phai duoc 1ap cac cdm bién ndng d6 Ha, cdm bién nay
s& cadnh bdo néu phat hién c6 ro ri khi Ha.
H> gas cylinders/bundles/tubes storage area shall be in a well-ventilated area, avoiding warehouses with
closed roofs; The roof shall be designed with a slope and opening at the top to ensure that H2

accumulation is minimized in the event of a leak or incident. This area shall be equipped with H,
concentration sensors, which will warn if a Hydrogen gas leak is detected.

4.2 An toan tén trir longtube Hydro va Hydro léng

Safety storage of liquid Hydrogen:

No. AIGAVN-SA-008 https://aigavn.com.vn Rev.00
Page 5 of 23 Date: Nov 25, 2024



https://aigavn.com.vn/

m An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

— TAat cd cic hé thdng lwu trit lwgng I&n tai co s& cha ngudi si dung phai dugc dat & ngoai
troi hodc mai che ddc cé 16 mé phia trén. Khong 13p ddt hé théng bén trong cac toa nha.
Dai vadi viec 13p dat dudi long dat, can xem xét cac yéu cau bd sung.

All bulk hydrogen storage installations at user's premises shall be situated outdoors or with sloped roofs
with opening at the top. Installations shall not be located inside buildings. For underground installations,
additional requirements should be considered.

— BOn chira/longtube phai dwoc b tri sao cho thiét bj cung cap di ddng & trén mat dat va
ngudi cd nhiém vy co thé tiép can dé dang. Phai cung cap dudng di phu hop hodc cac
phuong tién ti€p can khdc cho thiét bj khan cap, chang han nhu thiét bi clia canh sat
PCCC.

The storage tank shall be located so that it is readily accessible to mobile supply equipment at ground
level and to authorized personnel. Suitable roadways or other means of access for emergency equipment,
such as fire department equipment, shall be provided.

— Khoéng duoc 1ap dat hé théng bén dudi hodc gan cap dién, duwdng ng chira tat ca cac
loai chat 1dng dé chdy, dwdng ng chira cac loai khi dé chdy khac hodc duwong 6ng chira
vat liéu 6xy hoa.

The installation shall not be located beneath or near electric power cables, piping containing all classes

of flammable and combustible liquids, piping containing other flammable gases, or piping containing
oxidizing materials.

— Gia trj dién tr& néi dat cla cac Longtube, bén chira H2 tai khu vue tén chira phai dam
bao téi da 10 Q.

The grounding resistance value of Longtubes and H2 tanks in the storage area shall be a maximum of 10
Q.

— Moéng clha kho cd dinh phai duoc thiét ké dé phu hop vdi tai trong cda longtube hodc
bén chira.
The foundations of the fixed storage shall be designed to allow for the loading imposed by the longtube
or pressure vessel(s).

— Trong trudng hop hé thdng nhiéu ro modc, cac ro modc nén duwoc dat dé dat duoc
khoang céch thich hgp, nghia la it nhat 3,5 m giira cac tdm ro mooc.
In the case of multiple trailer installations, the trailers should be sited to achieve adequate separation.
This will mean at least 3.5 m between centres.

— D& tranh Idm hdng thiét bj trén ro modc longtube, can phai cé "cuc chdn chéng va cham"
dé cadnh bdo ngudi 1ai xe khi ro modc dwoc dua vao vj tri, vdi khodng cach it nhat 1 m so
véi méi nguy, néu tén tai rui ro dé.

To prevent damage to equipment from the trailer, it is required, where such a risk exists, to provide a
“bump-stop” to alert the driver when the trailer is in position, with at least 1 m clearance from the hazard.

— Khi hai hodc nhiéu bén dugc yéu ciu trong mét hé théng, cac bon phai dugc cach nhau
it nhat 1 m tai diém gan nhat cha chang.
Where two or more medium pressure vessels are required in an installation the vessels shall be separated
by at least 1 m at their closest point.

— Khi cé hang rao, khodng cach t&i thiéu gitra hang rao va hé théng phai 13 0,8m dé c6 thé
ra vao va thoat khéi khu vuc duoc hang rao. Hang rao khéng duoc cadn tré viéc thdong gid
clia cong trinh.

Where fencing is provided the minimum clearance between the fence and the installation shall be 0.8m

to allow free access to and escape from the enclosure. Fencing shall not impede ventilation of the
installation.
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— Khoéng duoc st dung gb hodc cac vat liéu dé chay khac dé 1am hang rao. Chiéu cao cla
hang rao phai it nhat 13 1,8m.
Timber or other combustible materials shall not be used for fencing. The height of the fencing shall be at
least 1.8 m.

— Phai c6 phuong &n thoét hiém trong trwdng hop khan cip. Trong trwdng hop nhan su ¢

thé bi mac ket bén trong khu viye ton chira, phai cé it nhat hai I6i thoat hiém riéng biét
va cach xa nhau, dwoc bé tri & vi tri lién quan d&€n mirc d6 nguy hiém dwoc xem xét. Tat
ca cac 16i thoat hiém phai dwgc mé khda trong sudt qua trinh vao khu vurc.
Means of escape in the case of emergency shall be provided. Insidees where personnel could be trapped
inside compounds there shall not be less than two separate outward opening exits, remote from each
other, strategically placed in relation to the degree of hazard considered. All exits shall be unlocked during
all entry into the area.

— T4t ca cac clra phadi m& ra ngoai va di rdng dé nhan vién cé thé dé dang ra vao.
All gates shall be outward opening and wide enough to provide easy access and exit of personnel.

e Clra chinh phai rong it nhat 1,2 mét; va
Main gate shall be at least 1.2 metre wide; and

e Clra thodt hiém phai rdng it nhat 0,8 mét
Emergency exit gate shall be at least 0.8metre wide

— Clra phai duoc khéa trong qua trinh van hanh khong cé ngudi tryc binh thuong.
Gates shall be locked during normal unmanned operation.

— Khoang céach an toan téi thiéu dwoc khuyén nghi cho hé théng tdn chira H2 duoc dua ra
trong bang & phuc luc 3 cla tai liéu nay
The recommended minimum safety distances for H2 storage systems are given in the table in Appendix 3
of this document.

4.3 Céc bién canh bdo an toan tai khu vuc lwu trir sdn pham chai H2/ nhém chai H2
Safety warning signs in H2 cylinder/ H2 bundle storage areas

— M6t s6 bién canh bdo can dugc dén/ treo tai noi ton trir Hydro nhu
Some warning signs should be posted/hung at the place where Hydrogen is stored such as:

e Bién canh bdo Nguy hiém Hydro- —
Khi d& chdy. Tranh xa bé mat : :

A’ ? .mu;m\pnﬁ S | g
ndng, tia I(ra, nguén I&ra, nguén CAM I_UA KHIHYORO | UN 1049
nhiét
Warning sign Danger of Hydrogen - - NO FIRE
Flammable gas. Keep away from hot
surfaces, sparks, fire sources, heat
sources.

No smoking, no fire sign NO SMOKING

e Bién khéng nhiém vy mién vao 000000006

e Bién cAm hut thudc, cAm Ilra

eyl et KB i tromg bt v i ch kb

No entry sign for non-duty

— Tham khdo thém quy dinh Cac bién canh bao theo NP 113 va QCVN 05
Refer to additional regulations Warning signs according to Decree 113 and QCVN 05

— Tham khao phu luc 1 c(a tai liéu nay dé biét thém vé céc ndi dung phiéu an toan hda chat
can niém yét tai khu vue chiva khi H2
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Refer to Appendix 1 of this document for more information on the chemical “safety data sheet” that shall
be posted in H2 gas storage areas.

V. AN TOAN VAN CHUYEN CHAI KHi/ SAFE TRANSPORTATION OF CYLINDER GAS

5.1 Phuwong tién va tai x& du diéu kién van chuyén hydro bat budc phai c6 day da cac loai
gidy phép theo yéu cau cta luat dinh vé hang nguy hiém
The Permitted transportation and Driver shall have all licenses as legal.
— Tham khao tai liéu AIGAVN-SA-005 (muc IV, V) va phu luc s6 02 cla tai liéu nay dé
biét thém théng tin chi tiét
Refer to document AIGAVN-SA-005 (item IV, V) and appendix 02 of this document for more details.
5.2 Phuwong tién van chuyén hang nguy hiém phai dwoc trang bi day di cac phwong tién
PCCC theo luat dinh
The Permitted transportation shall be equipped the appropriate firefighting equipment as legal

— Tham khao thém tai liéu AIGAVN-SA-005 (muc 5.2)
Refer to document AIGAVN-SA-005 (item 5.2)

Tén vat dung Thong sé ki thuat

Articles name Specifications, etc.

1. beén bao d6 hodc den pin/ Phu kién theo tiéu chuan xe | P o Ag .
Red signal lamp or flashlight. tai hang khi dwoc van chuyén la khi

The flatbed truck standard chay va oxy ' |
It shall be of explosion-proof type if

accessory is acceptable. :
a flammable gas is transported.

. . ) Dung dich xa phong (vdi
2. Chatléngthtrrori/ H,, khuyén cdo nén st
Lkdetect/onf/wd. dung dung dich chuyén
dung nhu Snoop)/

Soap solution (for H2, it is
recommended to use
speciallized solution, such as
Snoop)

3. Vat dung chan banh xe/
Wheel chock.
/

Hai cai tro 1én /
Two pieces or more.

4. Tay cam dé ma/ déng van chai Trong truong hop cac van
Handle to open/ close the cylinder NG phai tuwong thich vai chaAll kl’jl da co Atay\Avan: thi
valves. van chai khong ap dung yéu cau nay

In the case valve handles have
been equipped with all the
cylinder valves, this requirement
does not apply.

L
: It shall be compatible with the
cylinder valve
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Tén vat dung Thong sé ki thuat

Articles name Specifications, etc.

— Phai phu hgp véi van
chai khi dwoc van
chuyén
It shall be suitable with the
cylinder valve, etc. for
transporting  filled gas
cylinders.

) | — Phaila dung cu chdng tia

4 Ilra dién, chang han nhu
vat liéu lam tir hgp kim
cla dong (Cu-Be)-Cu)

Shall be non-sparking tool,

ol, such as a copper alloy

material (Cu-Be)

5. CO |18, mo 18t dé xiét chat dém
van chai
Wrench or adjustable wrench to
tighten the cylinder valve gland.

- © —Z====D

5. Gangtay da
Leather gloves. Ap dung cho xe bdn van

- chuyén khi héa long

Apply for tank lorry
6. Cacthiét bjan toan dungtrong
trudng hop khan cap s& duoc
dem theo trong qua trinh van | — Binh chita chay thich
chuyén bao gbm hop, MSDS
Safety equipment that is applicable Appropriate fire Tham khao thém tai liéu
to transporting gases and materials extinguisher, MSDS, ... AIGAVN-SA-005
in an emergency shall be carried | — 3 3 5 i
during traveglying é/sfollows: E';]dgg I(jf?gntl;:];;g tin Refer to document AIGAVN-SA-
- 005
Emergency contect
guidance

5.3 Biéu trwng nguy hiém va Bio hiéu nguy hiém
Danger symbol and Danger warning

5.3.1 Biéu trung nguy hiém va bdo hiéu nguy hiém trén phuong tién van chuyén khi hydro
Danger symbol and Danger warning on vehicle transport hydrogen gas

$6 nhan dang nguy hiém
Hazard identification number Hinh d6 canh bao
<+—— h.
Warning label
S6hicuUN

UN number

5.3.2 Biéu trwng nguy hiém va bdo hiéu nguy hiém trén phuong tién van chuyén ldng
hydro

Danger symbol and Danger warning on vehicle transport hydrogen liquid
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S6 nhan dang nguy hiém
Hazard identification number < Hinh db canh bao
PP Warning label

S6higuUN

UN number

Luu y: Tham khao nghi dinh 34/2024/ND-CP tai phu luc 3 dé biét thém vé quy dinh vé kich
thuwdt cda biéu trwng nguy hiém va bao hiéu nguy hiém
Note: Refer to Decree 34/2024/ND-CP in Appendix 3 for more information on regulations on the size
of danger symbols and danger signs.

5.4 RUGi ro va can nhac vé an toan khi van chuyén chai khi hydro / Cum chai
Risks and Safety Considerations for Transporting Hydrogen Gas Cylinders/Bundles

5.4.1. Hydrogen la khi khong mau,
khdng mui, va rat dé chay. Ro ri
khi c6 thé dan dén nguy co chay
nd
Hydrogen is colorless, odorless, and

highly flammable. Leaks can lead to
serious fire and explosion hazards.

A e

I\““““\““““‘\““‘7

5.4.2. Va cham hoac rung Iac manh cé
thé lam hong binh khi va gy ro
ri hodc nd
Impact or rough handling can

damage cylinders, potentially causing
leaks or explosions.

5.4.3. Hydrogen dé dang bat Ilra néu gip ngudn Ira hodc nhiét d6 cao, dan dén nguy co
chdy né
Hydrogen can ignite easily if exposed to flames or high temperatures, leading to explosions.

5.4.4. Ap suat cao trong chai khi cé thé dan dén né néu binh bj hu héng hodc khéng duoc
quan ly dung céach
High pressure in gas cylinders can lead to explosions if the cylinders are damaged or not managed
correctly.

5.4.5. Viéc thi€u thong gié trong khu vue van chuyén cé thé dan dén tich tu khi nguy hiém
Inadequate ventilation in transport areas can lead to dangerous gas accumulation.

5.4.6. Nguy co ngat/ Risk of suffocation:

D& ddm bdo an toan trong qua trinh van chuyén chai khi hodc bundle chra hydrogen,
viéc thue hién day da cdc bién phap an toan, dao tao nhan vién, va tuan thu cac quy
dinh 13 rat quan trong. Diéu nay gitp gidm thiéu rdi ro va dam bao an toan cho ca
nguwdi van chuyén va cdng déng xung quanh

To ensure safety when transporting hydrogen gas cylinders or bundles, it is crucial to implement
comprehensive safety measures, train personnel, and adhere to regulatory requirements. This helps
mitigate risks and ensures the safety of both the transport personnel and the surrounding
community.
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5.5 Cdc rui ro, chi y an toan van chuyén longtube H2 va xe bén hydro léng

Risks and safety precautions for transporting of H. long tube and liquid hydrogen tanker

— Ruiro I&n nhat trong van chuyén Long Tube Hydrogen 13 sy c8 vé tai nan giao thdng. Sy

cd/tai nan giao thdng tuy theo mirc d6 thudng gy ra céc su ¢d ro ri, hdng hdc thiét bi,
chdy, né... Do d6 céc lai xe phai tuan thu cc nguyén tac lai xe an toan, 1ai xe phong th.
(Tham khao AIGAVN-TM-009; AIGAVN-PS-005)
The biggest risk in transporting Long
Tube Hydrogen is traffic accidents.
Traffic accidents, depending on the
severity, often cause gas leaks,
equipment damage, fires, explosions,
etc. Therefore, drivers shall comply
with the principles of safe driving and
defensive driving. (Ref. AIGAVN-TM-
009; AIGAVN-PS-005)

— M6t s6 su ¢6 xay ra do lai xe chon vij tri d6 xe chuwa phu hop dwoc ghi nhan (vi du db
trailer long tube gan noi cé nhiét do cao tai nha may khach hang, dd xe noi ¢ céc rdi ro
cao vé chay né..)

Some incidents occurred due to drivers choosing inappropriate parking locations (for example, parking
long tube trailers near high temperature areas at customer factories, parking in areas with high risk of
fire and explosion, etc.)

— M0t s rui ro bat kha khang
khac nhu ket xe, di vao
dudng ham hodc dudng xa
khong t6t lam kéo dai thoi
gian van chuyén, lam tang
ap bodn d6i vai hydro 1dng va
bung van an toan, gy mat
an toan trén duong.

Some other unavoidable risks such as traffic jams, entering tunnels or bad roads prolong transportation
time, increase tank pressure for liquid hydrogen and open safety valves, causing unsafety on the way.

— Phuong tién dang van chuyén hydro
ngung xe sita chita doc dwong & nhirng
co s& sita chitra khép kin hoac khéng
dung tiéu chuan danh cho hydro.
Vehicles transporting hydrogen stop by on the
way for repairs at closed workshops or non-
standard repair facilities for hydrogen.

— BA&t c& khi nao, luén ddm bdo longtube
hydro duwoc tiép dat trong qua trinh van
chuyén
At all times, always ensure that the hydro
longtube is grounded during transport.
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5.6 Chuong trinh dao tao cda an toan van chuyén Hz cho nhan vién van chuyén
Risks and safety precautions for transporting of long tube H; and liquid hydrogen tanker

— TAtcaldixe, nhan vién truc tiép tham gia vao viéc van chuyén Hydro phai duoc théng
bdo, dao tao vé cdc mdi nguy hiém lién quan dén Hydro.
All drivers and personnel directly involved in the transportation of Hydrogen shall be informed and
trained regarding the hazards associated with hydrogen.

— Dao tao phai bao gdbm cac khia canh va méi nguy tiém 4n ma nguwdi van chuyén cé
thé gdp phai. Pao tao phai bao gdm, nhung khéng nhat thiét phai gidi han & cac chd
dé sau cho tat ca lai xe, nhan vién:

Training shall be arranged to cover those aspects and potential hazards that the driver is likely to

encounter. Training shall cover, but not necessarily be confined to the following subjects for all driver,
personnel:

a. Tinh chat cda Hydro 1dng va khi
Properties of liquid and gaseous hydrogen

b. Cac mdi nguy tiém an cta hydro
Potential hazards of hydrogen.

c. Quy dinh vé an toan tai dia diém nha may
Site safety regulations.

d. Quy trinh &ng phé khan cap trong van chuyén
Emergency procedures in transportation.
e. St dung thiét bj chira chay
Use of firefighting equipment.
f. S dung thiét bj khan cap
Use of emergency equipment
g. So clru trong truong hop bi bong lanh
First aid treatment for cryogenic burns.
h. Dién tap &ng phé sw cd trong qua trinh van chuyén
Transportation Incident response drill
— Nén thyc hién dao tao theo mdt hé théng chinh thirc va luu gilr hé so dao tao.
Chuwong trinh dao tao nén duorc td chirc dinh ky hodc khi cé su thay déi vé nhan su.
It is recommended that the training is carried out under a formalized system and that records of the

training are retained. The training program should make provision for refresher courses on a periodic
basis, or on changes of site personnel.

VI. AN TOAN SU’ DUNG KHi H2 VA H. LONG
SAFE USE OF H, GAS AND LIQUID H,

6.1 An toan str dung chai khi H2 va cum chai khi H2
Safe use of H; gas cylinders and H; gas cylinder clusters (Bundles)

— Tham kh3o tai liéu AIGAVN-SA-002 cla AIGA VN vé an toan s dung chai chira khi dé
biét thém chi tiét.
Refer to AIGA VN document AIGAVN-SA-002 on safe use of gas cylinders for more details.
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6.2 An toan str dung longtube H:

Safe use of long-tube H:

— La sdn phdm khi dwoc nap tir H. \ " 4 VS';r;i Van;ayl
nguyén chat vdi dé tinh khiét 99.99%. e Pneumatic [ Handvalve NN

__valve

Tap chat duwgc khdng ché: 0,< 5 ppm;
H.0 < 5 ppm. Khi H; technical dugc
nap vao tube trailer v&i dp suat 150-
200 bar @ 27°C. Dung tich 200-4000
Nm?3

Gas product is loaded from pure H, with
99.99% purity. Impurities: O< 5 ppm; H,0 <

Kep tiép dia/

5 ppm. Technical H, gas is loaded into the . !%‘ i | 7 f‘g‘é,;‘?'i‘::'l

tube trailer with a pressure of 150-200 bar @ &8l Sundne

27°C. Capacity 200-4000 Nm?

6.2.1 Kiém tra lap dat
Check installation

Dung cu bao hd lao ddng gdbm: Quan 4o han ché chdy, giay, mii, gang tay, kinh bao
hd, nat chéng 6n

Labor protection equipment includes Fire retardant Clothes, shoes, hats, gloves, goggles, earplugs.
Hé théng sau khi duwgc 1ap d&t hoan thién s& duoc kiém tra lai toan bd cac phan da
duoc |3p dat, sau d6 tién hanh thir 4p toan bo hé thdng.

After the system is completely installed, all installed parts will be checked again, then the entire
system will be pressure tested.

6.2.2 Kiém tra trwdc khi giao hang va khi van hanh
Checking before delivery & operation

Sau budc kiém tra nay hé thong sé dugc phép dau ndi sir dung hé théng cung cap
mai tur tube trailer

After this check, the system will be allowed to connect using the new supply system from the tube
trailer

Ngudi van hanh kiém tra va khang dinh 13 tube trailer va hé théng diéu chinh ap
suat & diéu kién t6t dé dua vao van hanh va cung cap khi cho qud trinh sdn xuat
The operator checks and confirms that the tube trailer and pressure regulation system are in good
condition to operate and supply air to the production process.

Cac van cua hé thdng cung cap khi (van tay va van khi déng) va hé théng diéu chinh
dpsuat dvitrihoply

The valves of the gas supply system (manual valve and pneumatic valve) and pressure regulation
system are in a proper position.

Kiém tra hé théng phong chdy chita chdy da duoc nghiém thu va da san sang hoat
dong

Check that the fire protection system has been accepted and is ready to operate

Kiém tra hé théng Tow-away
Check Tow-away system
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6.2.3 Van hanh hé théng / System operation

Kep ti€p dia cta hé théng véi éng trén Tube trailer, kep nay luén két ndi dén khi
thdo chuyén tube trailer méi dwoc théo ra.

The system's grounding clamp is connected to the tube on the Tube trailer. This clamp is always
connected until the tube trailer is removed.

N&i ddy mém cia hé théng véi van trén tube trailer kiém tra rd ri. Néu khéng cé ro
ri ti€n hanh budc ti€p theo.

Connect the system's flexible hose to the valve on the tube trailer to check for leaks. If there are no
leaks proceed to the next step

Kiém tra khi trén chai khi N2 c6 ap tir 70 barG tré 1én, m& van cap khi (binh thudng
khi van chuyén van s& & ché do dong).

Check the gas on the N2 gas cylinder with a pressure of 70 barG or more, open the gas supply valve
(normally when transporting the valve will be in closed mode).

Ngudi van hanh s dung va ngudi van chuyén phai hiéu nguyén ly lam viéc cta hé
théng khi N2 diéu khién an toan déng ma& van khi ddng cap khi cha tube trailer
Operators and transporters shall understand the working principle of the N2 gas system to safely
control the opening and closing of the tube trailer's gas supply pneumatic valve.

Nguyén ly hoat dong cla hé théng van cap khi nhu sau: gdbm 2 van |3p ndi tiép, 1
van khi dong va 1 van tay. Khi cap khi phai m& ca 2 van, khi khéng cap dong ca 2
van. Van khi ddng chi mé& khi cé duwdng khi (N2) cap cho van, van nay sé dong khi
mat khi hodc déng dwdng cap khi N2. Khi dang cap khi néu cé chdy, dwdng 6ng cap
khi N2 s& bj chdy dan dén mat khi N2 cap cho van khi ddng lam cho van khi dong
déng ngirng cap khi dé dam bao an toan.

The operating principle of the gas supply valve system is as follows: including 2 valves installed in
series, 1 pneumatic valve and 1 manual valve. When supplying gas, both valves shall be opened,
and when not supplying, both valves shall be closed. The pneumatic valve only opens when there is
a gas (N2) supplying the valve, this valve will close when the gas is lost or close the N2 gas supply
line. While supplying gas, if there is a fire, the N2 gas supply line will burn, leading to loss of N2 gas
supplied to the pneumatic valve, causing the pneumatic valve to close and stop the air supply to
ensure safety.

Kiém tra lai xem cac van van trén cuda tirng tube xem dé mé chua néu chuwa mé thi
ti€n hanh ma& céc van nay (lvu y maé hét c& sau do van lai 1 vong)

Check to see if the valves on each tube are open. If not, open these valves (be sure to open them all
the way then turn them back 1 turn).

T t&r mé van cap khi diéu chinh van diéu ap bang 4p suat yéu cau cho st dung
Slowly open the gas supply valve and adjust the pressure regulator valve to the required pressure
for use.

Sau khi Tube trailer hét khi ti€n hanh thay tube trailer méi, dong van cap, mé van
xa va thao kep tiép dia tién hanh thay thé, sau khi xe vao vi tri, tién hanh nhu cac
budc & trén

After the Tube trailer runs out of gas, replace the new tube trailer, close the supply valve, open the
vent valve and remove the ground clamp to replace. After the vehicle is in position, proceed as
above steps.

D& dadm bao khi H2 c4p lién tuc, hé théng can thiét k& nguén H2 du phong cap cho
san xuat trong qua trinh thay tube trailer hodc 1p 2 tube trailer
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To ensure continuous H2 gas supply, the system needs to design a backup H2 source for production
during the process of replacing tube trailers or installing 2 tube trailers.

Ghi chu/ note:

D& dam bao an toan, khi van chuyén luén st dung 02 ngudi, 1 nguwdi s& cé chirc
ndng dua tin hiéu cho ngudi kia (tai x&) 13i xe vao vj tri trdnh dam va va nguy hiém
chay né.

To ensure safety, when transporting, always have 2 people, 1 person will have the function of giving

signals to the other person (driver) to drive into a position to avoid collisions and danger of fire and
explosion.

Khi nhan tube trailer ludn kiém tra cac van cap da déong chua
When receiving a tube trailer, always check whether the supply valves are closed.

Truwdce khi kéo xe tube trailer vé tién hanh kiém tra déng céc van cap (d6ng van cap
khi tir chai N2)

Before towing the tube trailer, check and close the supply valves (close the gas supply valve from
the N2 cylinder).

Ludn kiém tra ddy mém va day cap bao vé, tiép dia d3 dwoc thao ra khdi tube trailer
va toan bo clra dau chira bd chia khi d3 dugc déng chua va dam bao ngat két ndi
va dong kin mai dworc ti€n hanh chay xe

Always check that the flexible hose, protective cable, and grounding cable have been removed from
the trailer tube and that the entire door containing the gas distributor is closed and make sure to
disconnect and close it before starting to drive the vehicle.

6.3 An toan sir dung bén H2 long
Safe using of liquid H. tank

Ngoai cdc mdi nguy nhu chdy nd nhu & trang thai khi, Hydro 1dng con cé cdc mdi nguy dién
hinh clia cdc san pham 1&dng lanh khac. B4 1a cuc ky lanh (-253°C), kha nang gidn nd cao (833

lan)...

In addition to hazards such as fire and explosion as in the gaseous state, liquid hydrogen also has hazards
typical of other refrigerated liquid products. It is extremely cold (-253°C), highly expandable (833 times) ...
— Trang bi bdo ho lao dong phu hop nhu quan do chéng chdy cham, géng tay chéng lanh,
giay chéng tinh dién...
Apply appropriate PPE such as fire-retardant clothing, cold-resistant gloves, anti-static shoes...

6.3.1 Nap boén / Filling to tank

— Sau khi bén d3 duoc dua vao van hanh, ngudi van hanh s& nap hydro 1dng vao bén

Once the vessel has been commissioned, the operator is responsible for filling the vessel.

— Trong qua trinh nap hang, ngudi van hanh sé:

During the fill, the operator will:

e Duy tri 4p suat van hanh cta bén
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Maintain the vessel operating pressure

e Dam bdo bdn khong bi tran - viéc nap day tran sé dan dén kich hoat van xa ap
Ensure the vessel is not overfilled - overfilling would lead to the operation of the vessel relief
devices

Ghi chu/ note:
— Tat ca cac duwong 6ng, 6ng mém phai duoc lam sach bang khi tro trwdc khi van
hanh
All piping, hose... should be purged by inert gas befor introduce hydrogen to the system.
— S dung céc cong cu khdng phat sinh tia I&ra
Use non-sparking tools

6.3.2 Sau khi nap/ Apter fill

— Sau khi bén d3 duoc nap day, ngudi van hanh s& déng tat cd cac van nap, xa ap
suat trong day nap, sau do thdo éng nap.
Once the tank has been filled, the operator will close all filling valves, release pressure in the filling
line, and then disconnect the filling hose.

— Kiém tra va ghi nhan 4p suat trong bdn nam trong gid trj van hanh
Check and record the tank’s pressure to ensure it is within the operating value.

6.3.3 Qua trinh van hanh/ Operation

— Ludbn tudn thu nghiém ngat quy trinh van hanh. St dung bao hé lao ddong va dung
cu phu hgp

Always strictly follow operating procedures. Use appropriate PPE and tools.

— Khong thay d&i cac thong s6 van hanh, khong lam tat
Do not overwrite operating parameters, do not do shortcut.

VIl. CHIA SE CAC SU CO TAI NAN LIEN QUAN BEN TON TR VA VAN CHUYEN H>
SHARE ACCIDENTS RELATED TO H, STORAGE AND TRANSPORTATION

7.1 Xe tai ch& chai khi bj |4t va bdc chay tai An Po
Truck laden with hydrogen cylinders overturns, catches fire in Maharashtra- India

— Ngay 8-10-2022 xe tai chd chai hydro bi lat &
Maharashtra- An Do khién tai x& bj thuwong nhe, 200 chai
H, va phuong tién van chuyén d3 bj thiéu rui.
Truck laden with hydrogen cylinders overturns in Maharashtra-
India, the driver to be slightly injured, 200 cylinders of H2 and the
transport vehicle were burned.

Link: H2 accident India

— MO0t 16p trwde cla xe tai ché 200 binh bi né, tai x€ mat
lai khién xe quay dau. Khu vyc hoang loan khi cac chai
bat dAu phat nd, canh sat dirng phwong tién giao thong
trén duong toi 2km.

One of the front tyres of the truck, which was carrying 200 cylinders, burst, the driver lost control of the
wheel the vehicle turned turtle. There was panic in the area as the cylinders started exploding, the police
stopped vehicular traffic on the road up to 2km.
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7

+** Nguyén nhan/ Root cause:

Khong tuan thd viéc bao tri bdo dudng thay thé dinh ky cac bd phan hao mon cua
phuong tién van chuyén.
Failure to comply with periodic maintenance and replacement of wear and tear parts of the vehicle.

+«»+ Bai hoc kinh nghiém/ Lessons Learned

Can phai phat trién mot hé théng hién thi ap suat duwong dng hydro di manh dé
chéng choi vdi tai nan, hién thj ap suat hydro bat ké vi tri van va cé thé nhin thay
duoc tir khoang cach an toan trong tinh huéng tai nan.

A hydrogen tube pressure indication system needs to be developed that is robust enough to
withstand an accident, indicates hydrogen pressure regardless of valve position, and would be
visible from a safe distance during an accident situation.

Ap suat hé théng hydro rat quan trong trong viéc xac dinh cac hanh dong &ng phé
sy ¢d. Tap trung cac chi bdo 4p suat clia hé thdng trén mot bang thong tin dé nhin
nam trong khu vyc duoc bao vé cla géi binh chira hydro 1a mot gidi phap kha thi
dé tang kha nang hién thi.

Hydrogen system pressure is very important in determining incident response actions. Centralizing
the system pressure indicators on a highly visible information panel located in a protected area of
the hydrogen cylinder package is a possible solution to increase visibility.

Van hydro phai cé phwong tién hién thi dwoc dé chi ra rang ching dang & vi tri
déng. Khoa hodc chdt dé nhin thay chi cé thé dwoc st dung khi déng van cé thé
giup dam bdo déng van truwdc khi van chuyén. Néu c6 thé nhin thay vi tri cda van
thi c6 thé bé sung quy trinh van hanh yéu cau kiém tra viéc b6 tri van [an cudi ngay
trudc khi khéi hanh .

Hydrogen valves should have a visible means to show that they are in the closed position. A highly
visible lock or pin that can only be used when the valves are closed may help guarantee valve
closure prior to transport. If the valve positions are visible, an operating procedure could be added
that requires a final valve line-up check just prior to transport trailer departure.

Cac binh hydro dugc nhdm lai véi nhau va duoc bdo dam khi van chuyén dudi dang
cum ddéng gdi phai duorc thiét k& cho cac diéu kién tai nan cé thé xay ra.

Hydrogen cylinders grouped together and secured for transport as packaged assemblies should be
designed for potential accident conditions.

Hé théng budc kién hang phai duoc thiét ké vai gidi han an toan phu hop dé dam
bao rang cac kién hang binh chira hydro van dugc cd dinh chic chdn vao xe modc
van chuyén trong cac diéu kién bat loi.

The package tie-down system should be designed with adequate safety margins to assure that
hydrogen cylinder packages remain secured to the transport trailer under adverse conditions.

Thiét ké& bao bi phai gid dinh rang kién hang cé thé roi tir phuong tién van chuyén
dang di chuyén va va cham véi mat dat, nhung cac binh hydro van phai dwoc chira
trong kién hang.

The package design should assume that the package might fall from a moving transport vehicle
and impact the ground, but the hydrogen cylinders should still be contained within the package.

Tuyét d&i tuan tha nghiém ngat viéc kiém tra bao dudng thay thé dinh ky vo xe va
cac bo phan lién quan.
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m An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

Absolutely strictly comply with periodic maintenance inspection and replacement of vehicle tires
and related parts

VIII. CHIA SE CAC SU CO TAI NAN LIEN QUAN DEN SU’ DUNG KHi H»
SHARING ACCIDENTS RELATED TO USE H2 GAS:

8.1 N6 bong bay bom khi Hidro 1am 9 ngwi bi thwong nang tai Quang Binh
A hydrogen-filled balloon explosion seriously injured 9 people in Quang Binh.

— Khoang 21h00 ngay 15/9/2016, tai khu vic dwdong 36M
(TP. Péng H&i, Quang Binh); mét chum bdng bay c6 bom
khi Hidro bat ng®& phat nd lam 9 nguwdi bi thuwong nang.
At about 9:00 p.m. on September 15, 2016, around Road 36 M (Dong
Hoi City, Quang Binh); a cluster of balloons filled with hydrogen gas

suddenly exploded, seriously injuring 9 people.
¢ Nguyén nhan / Root cause (Link: #8.1)

Chum bdng bay phat né vi mét ngudi ban bong bay dung
bat Ira dé cat day bdng bay ra ban cho khach khién ca
chum bdng phat né. (Khi ¢ tac dung cla lra, du 13 nhd nhu bat Itra, tan thudc, bong
bay gidn n& qua mrc, ap suat khi bén trong ting lam nd bdéng bay. Khi béng né, hydro
c6 thé tac dung vdi oxy s& lam pham vi va strc anh hudng 1dn hon)

The balloons exploded because a balloon seller used a lighter to cut the string of the balloons to sell to
customers, causing the entire bunch of balloons to explode. (When exposed to fire, even small ones
like a lighter or cigarette butt, the balloons expand excessively, increasing the air pressure inside,
causing the balloons to explode. When the balloons explode, hydrogen can react with oxygen, making
the range and impact larger.

8.2 Yén Bai: N6 I&n & hang bom béng bay nghé thujt, khién 1 nguwéi bi thwong
Yen Bai: Big explosion at balloon art shop, injuring 1 person (Link: #8.2 )
— Vu nd xay ra vao khodng 16h ngay 21/4/2018, tai tinh
Yén Bai. Ap lwc vu né I&n khién binh chira khi hydro dung
dé bom bdng bay vang cach xa hién truong khoang
100m khién 1 nguwdi bi thwong va roi xudng lam buc mai
ton tang 3 cha 1 hé dan, rat may khéng ai trong gia dinh

nay bi thuong.
The explosion occurred at around 4:00 p.m. on April 21, 2018, at
Yen Bai Province. The pressure of the explosion was so great that
the hydrogen tank used to inflate balloons flew about 100 meters away from the scene, injuring one

person and causing the roof of the third floor of a household to collapse. Fortunately, no one in this
family was injured.

Tham khao video / Ref. video: AIGAVN-VD-026
KHONG SU DUNG HYDRO PE BOM BONG BAY / Never use hydrogen to inflate balloons.

8.3 NGO xe tai ch& binh dwng khi hydro — 3 ngudi chét
Explosion of truck carrying hydrogen cylinders — 3 person died (Link: #8.3 )
— Sau khi sang chiét 9 binh khi hydro, mdi binh ndng 25 kg, mot ngwdi dan dng cung 2
ngudi khac 18n xe tai quay vé thi khi phat né lam ca 3 ngudi chét tai chd, xe tai chay
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An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

xem, nhiéu nha clra bi hu hai ndng. Tai nan xay ra Vao khodng 11h50' ngay 11/10/2006,
quan 9, TP H6 Chi Minh

After filling 9 hydrogen cylinders, each weighing 25 kg, a man and 2 others load on the truck to return.
The cylinders exploded, killing all 3 people on the spot, the truck caught fire, and many houses were
severely damaged. The accident occurred at about 11:50 a.m. on October 11, 2006, District 9, Ho Chi
Minh City.

‘0

% Nguyén nhan / Cause

C6 kha nang binh khi bi ro ri hodc cd sy va quét nao dé
The explosion may have been caused by a possible leak from the gas cylinders or some form of
collision or impact

< Bai hoc va bién phap phong nglra/ Lessons Learned and Preventive Measures:

Tuan Tha Quy Dinh An Toan: Can tuan thd nghiém ngat cac quy dinh vé bao quan
va van chuyén khi hydro. Diéu nay bao gébm viéc kiém tra dinh ky cac binh khi va
dam bao ching duoc bao quan dung cach

Adhere to Safety Regulations: Strictly follow safety regulations for storing and transporting
hydrogen. This includes regular inspections and proper storage practices for gas cylinders.

Hu&n Luyén Nhan Vién: Nhan vién va tai xé can dwoc hudn luyén day dd vé cach
x( ly va van chuyén khi nguy hiém. Ho cling nén biét cach x& ly su cd va &rng phd
V@i tinh huéng khan cap

Employee Training: Ensure that all employees and drivers are thoroughly trained in handling and

transporting hazardous gases. They should also be well-versed in emergency response
procedures.

Kiém Tra Thiét Bj: DPam bao cdc phuwong tién van chuyén va co s& ha ting duoc
bao tri va kiém tra thudng xuyén dé phat hién sém cac 16i tiém an

Equipment maintenance: Regularly inspect and maintain transport vehicles and infrastructure to
identify and fix potential issues early.

K& Hoach U'ng Phé Khan Cap: C6 k& hoach va quy trinh rng phé khan cap rd rang
trong trudng hop xay ra su cé lién quan dén khi nguy hiém

Emergency Response Planning: Develop and implement clear emergency response plans for
incidents involving hazardous gases to ensure effective and swift action.

Quan Ly Rui Ro: Banh gia va quan ly rui ro lién quan dén viéc van chuyén va st
dung khi hydro dé ddm bdo moi bién phap phong ngira dwoc thuc hién

Risk Management: Continuously assess and manage risks associated with handling and
transporting dangerous gases to ensure all precautionary measures are in place.

8.4 N6 binh khi Hydro tai Hai Phong

Hydrogen gas tank explosion in Hai Phong

— Tai Thanh Ph& Hai Phong ngay

18/2/2015 do mét s6 nguwdi dan bom
khi hidro vao béng bay gay né binh khi
nén, khi€n nhiéu nguoi bi thuong.
On February 18, 2015, in Hai Phong City, an
explosion occurred due to people filling
balloons with hydrogen gas, which led to the
rupture of compressed gas cylinders and
resulted in multiple injuries
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An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

¢+ Nguyén nhan / Cause (Link: #28.4)

Do so suat trong khi nap tap chat vao binh tao khi d& bom bdng bay kinh doanh.
Trong khi, cac loai binh nén khi Hydro hau hét 1a binh cil, tai ché&, khong qua kiém
tra dinh ky cGa co quan chirc ndng nén nhiéu binh nén khi cé kim do ap suat sai
l&ch, dan dén bdng bay bi bom thuwdng qud cing, dé phat né

The cause of the incident was attributed to negligence during the process of charging impurities
into the gas cylinders used for inflating balloons for commercial purposes. Additionally, most of
the hydrogen cylinders involved were old, recycled, and had not undergone regular inspections
by the relevant authorities. As a result, many of the cylinders had faulty pressure gauges, causing
the balloons to be over-inflated and increasing the risk of explosion.

+» Bai hoc va bién phap phong nglra/ Lessons Learned and Preventive Measures:

Tam quan trong cuta viéc kiém tra va bao dudng thuwdng xuyén

Importance of Regular Inspections and Maintenance

Viéc kiém tra va bdo dudng thudng xuyén cac binh gas 1a rat quan trong dé
dadm bdo ching an toan khi sir dung. Cac binh gas tdi ché hodc cii phai dwoc
kiém tra va chirng nhan can than bédi cdc co quan c6 thdm quyén

Regular inspections and maintenance of gas cylinders are crucial to ensure they are safe for
use. Recycled or old cylinders should be carefully checked and certified by appropriate
authorities

Quy trinh x& ly va nap dung cach

Proper Handling and Charging Procedures

Phai tuan tha ddng quy trinh khi nap binh gas dé ngdn ngira tai nan. Piéu nay
bao gbm dam bao dé tinh khiét cha khi va tranh dua tap chat vao

Proper procedures shall be followed when charging cylinders to prevent accidents. This
includes ensuring the purity of the gas and avoiding the introduction of impurities

S dung thiét bi duoc chirng nhan

Use of Certified Equipment

Chi s&r dung cac binh gas va thiét bi duoc chirng nhan va ddp &rng cac tiéu chuan
an toan. Thiét bj bj 16i hodc khong dugc chirng nhan cé thé dan dén cac tinh
huéng nguy hiém

Only use gas cylinders and equipment that are certified and meet safety standards. Faulty or
uncertified equipment can lead to dangerous situations

Dao tao va nang cao nhan thic

Training and Awareness

DPao tao dung cach cho nhan vién x{r ly vat liéu nguy hiém |3 diéu can thiét dé
ngan ngtra tai nan. Ngudi lao déng phai hiéu biét vé céc rui ro va quy trinh
chinh xac

Proper training for personnel handling hazardous materials is essential to prevent accidents.
Workers should be knowledgeable about the risks and correct procedures
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m An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

PHU LUC #01/ APPENDIX #01

NOI DUNG PHIEU AN TOAN HOA CHAT HYDRO
Contents of Chemical Safety Data Sheet

— Niém yét tai khu vue ton trir Ha
Posted in H; cylinder/H, bundle storage area:

— Phiéu ATHC Hydro phai duoc xay dung theo phu luc 09 théong tu 32/2017/TT-BCT bao

gém cac muc sau

The Chemical Safety Data Sheet of hydrogen shall be prepared according to Appendix 09 of Circular

32/2017/TT-BCT, including the following items:

1. Nhan dang hda chat va thong tin vé Nha
cung cap

2. Nhan dang dac tinh va nguy hiém cda

hda chat

Théng tin vé thanh phan cac chat

Bién phdp so cltru y té

Bién phap xt ly khi cé hoa hoan

Bién phap phong nglra rng pho su cd

Yéu ciu vé sir dung va bao quan

© N O U kW

Ki€ém sodat phoi nhiém, yéu cau vé thiét

bi bao vé cd nhan

9. Pactinh ly hda cla hda chat

10. Mtrc d6 6n dinh va phan &ng cla héa
chat

11.Thong tin vé déc tinh

12.Thdng tin vé sinh thai

13.Thdng tin vé thai bo

14.Théng tin vé van chuyén

15.Thdng tin vé Phap luat

16.Cac thdng tin can thiét khac, bao gém céc

théng tin xdy dwng va hiéu dinh phiéu

ATHC

10.
11.
12.
13.
14.
15.
16.

Chemical Identification and Supplier
Information

Identification of Chemical Properties and
Hazards

Information on Ingredients
First Aid Measures

Fire Treatment Measures
Incident Response Measures
Use and Storage Requirements

Exposure Controls, Personal Protective
Equipment Requirements

Physical and Chemical Properties
Stability and Reactivity
Toxicological Information
Ecological Information

Disposal Information

Transport Information

Legal Information

Other Information Required, Including
Information on Preparation and Editing
of Safety Data Sheets

No. AIGAVN-SA-008 https://aigavn.com.vn
Page 21 of 23

Rev.00
Date: Nov 25, 2024



https://aigavn.com.vn/

An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

PHU LUC #02/ APPENDIX #02

PHU'ONG TIEN VA LAI XE DU DIEU KIEN VAN CHUYEN HYDRO
Vehicles and drivers qualified for transporting hydrogen

Phuong tién va lai xe bat budc phai cé day di cac loai gidy phép theo yéu cau cla luat dinh vé
hang nguy hiém
The Permitted transportation and Driver shall have all licenses as legal

Danh muc Thoi han
Items Term
A - TAI XE XE DAU KEO VA XE TAI / Tractor and truck driver
Thé nghiép vu PCCC (Nghi dinh s& 50/2024/ND-CP ngay 10/5/2024 cda Chinh Phu.) 5 n3m
1 Certificate of training professional skills in fire prevention and fighting granted (Circular 5 years
50/2024/ND-CP)
Thé huan luyén ATVSLD (Van hanh thiét bj ap luc, an toan hoa chat, an toan van
5 hanh xe) (ND44/2016/ND-CP- chwong 3, diéu 17 va Théng tw 06/2020/TT-BLDTBXH) | 2 nam
Certificate of safety training (Operating pressure equipment, chemical safety, operating vehicle 2 years
safety) (Decree 44/2016/ND-CP. Chapter 3, article 17 and circular 06/2020/TT-BLDTBXH)
3 Chirng chi hun luyén An Toan Héa Chat (ND 113/2017/ND- CP- diéu 31, 32) 2 nam
Certificate of Chemical safety training (Decree 11/2017/ND- CP. Article 31,32) 2 years
Gidy chirng nhan hoan thanh chuong trinh tap huan van chuyén hang hda nguy
4 hiém (TT 37/2020/TT-BCT) 2 nam
Certificate of completion of training program in transport of dangerous industrial goods granted 2 years
(Circular TT 37/2020/TT-BCT)
5 Gidy phép lai xe (Théong tw 12/2017/TT-BGTVT) 5nam
Driver's license (Circular No. 12/2017/TT-BGTVT) 5 years
6 Chirng nhan sire khoe (Thong tu lién tich 24/2015/TTLT-BYT- BGTVT, Diéu 10 & 11) 6 thang
Certificate of health (circular No. 24/2015/TTLT-BYT- BGTVT, Article 10&11) 6 months
Kiém tra ma tly d6i vdi tai x& (theo Piém c Khoan 2 Diéu 4 Théng tw 12/2020/TT- 6 thang
7 BGTVT) 6 months
Drug testing for drivers (according to Point ¢ Clause 2 Article 4 Circular 12/2020/TT-BGTVT)
3 Gidy Can cudc céng dan / identity card 25-40-60
Luat Can cudc cong dan 2014 / Law on Citizen Identification tudi
B - PHUONG TIEN VAN CHUYEN / Transportation means
Gidy phép van chuyén hang nguy hiém chay né (NP 42/2020/ND-CP - diéu 15, muc 5 n&m
9 |3
2 years
Certificate of dangerous industrial goods transportation (Decree 42/2020/ND-CP - Article 15.3)
10 Bao hiém tai nan dan sy (theo Nghi dinh s6 03/2021/ND-CP) 1 nam
Civil accident insurance (according to Decree No. 03/2021/ND-CP) 1 year
11 | Gidy dang ky xe / Venhicle registration
12 Gidy dang kiém, kiém dinh (TT16/2021/TT-BGTVT) 6 théng/m
Certificate of inspection (Circular 16/2021/TT-BGTVT) 1 na m/yr
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An todn ton tri¥, vén chuyén va st dung khi Hydro/ Safety in storage, transport and using of Hydrogen

KHU VUC DAU XE
(KHONG PHAI XE UY QUYEN)
VEHICLE PARKING AREAS
(OTHER THAN AUTHORISED
VEHICLES)

N

\

BUONG CONG CONG &
DUONG SAT
PUBLIC ROADS &
RAILWAY LINES

T T

GIGI HAN TAI SAN

HO, ONG DAN & THOAT NUOC MAT
(KHONG CO BAY NU'OC).
CAC KHOANG MO CUA
HE THONG NGAM
PITS, DUCTS & SURFACE WATER
DRAINS (UNTRAPPED). OPENINGS OF
SYSTEMS BELOW GROUND LEVEL

PHU LUC #03/ APPENDIX #03

KHOANG CACH AN TOAN TOI THIEU
KHUYEN NGHI TUHE THONG TON CHU’A HYDRO PEN CAC KHU VU'C KHAC

Recommended minimum safe distance from the Hydrogen storage system to other areas

NGUON BAT LA
SOURCES OF,IGNITION

-
O. O o
KHO CHU'A CHAI KHi CHAY
FLAMMABLE GAS
CYLINDER STORAGE

|
PROPERTY BOUNDARIES
TON CHUA LONG CAC DOAN ONG LIEN TUC CHUA KHI
DE CHAY LUONG LON HOAC LONG DE CHAY KHONG B| GIAN
BULK FLAMMABLE POAN BOI CAC PHU KIEN, Vi DU VAN,
LIQUID STORAGE NOI, MAT BICH, V.V.
CONTINUOUS SECTIONS OF PIPELINES
CONTAINING FLAMMABLE GASES OR
LIQUIDS NOT INTERRUPTED BY FITTINGS

%§ <—‘—>

MAT BICH, CAC MOINOI
TRONG PUONG ONG CHUA
KHi HOAC LONG DE CHAY
FLANGES, UNIONS IN PIPELINES
CONTAINING FLAMMABLE
GASES OR LIQUIDS

L.P.G.

KHO CHUA LPG
LPG STORAGE

VAN PHONG, NHA AN VA CAC
KHU VIFC MA NHAN VIEN/
KHACH CO THE TAP TRUNG
OFFICES, CANTEENS & AREAS

WHERE EMPLOYEES/VISITORS
ARE LIKELY TO CONGEGATE

ONG XA KHi NHIEN LIEU
FUEL GAS VENT PIPES

%«

DAU HUT KHi
QUAT THONG GIO
VENTILATOR AIR INTAKES

EG VALVES, UNIONS, FLANGES ETC.

CAC KET CAU BANG GO, KHO NHO
CHUA VAT LIEU DE CHAY , CONG
TRINH TAM, NHA XUONG, V.V.
WOODEN STRUCTURES, SMALL
STOCKS OF COMBUSTIBLE MATERIAL,
SITE HUTS, WORK SHEDS, ETC...
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