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m An toan nap chai khi / Cylinder filling safety

TUYEN BO TU CHOI TRACH NHIEM

DISCLAIMER

T4t ca cac 4n pham cla AIGA VN hodc mang tén AIGA VN déu chira thong tin bao gdm huéng dan
thyc hanh, dp dung quy trinh an toan, thong tin ky thuat, quy dinh phap luat, su kién khdc duwoc
thu thap tlir cdc nguén ma AIGA VN cho |13 dang tin cdy va / hodc dua trén thdng tin ki thuat, an
toan va kinh nghiém hién cé san tir cac thanh vién clia AIGA VN vao ngay phét 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 dadm ciling nhu khéng chap nhan bat ky trach nhiém phép Iy nao vé tinh chinh
xac, day d0 hodc ding dan cla thong tin cé trong cac &n pham nay. Mac du AIGA VN khuyén khich
nguwdi dung dé tham khao hodc dp dung chidng trong céng viéc cla minh, nhung viéc tham khao
hodc ap dung la hoan toan tu nguyén va khong rang budc.

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

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

AIGA VN khong kiém soat bat ky diéu gi lién quan dén hiéu suat hoic dién gii sai, st dung hop ly
hodc khéng hop ly bat ky théng tin hodc dé xuat nao trong cac 4n pham cta AIGA VN bdi bat ky ca
nhan hodc té chirc nao (bao gdm céc thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cdo nguoi
dung khdng chinh slra, thay d6i ndi dung va sir dung an pham cta AIGA VN khéng ding muc dich,
va AIGA VN tlr chdi ré rang bat ky trach nhiém phdp 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.

Céc 4n pham clha AIGA VN phai dugc danh gia dinh ky va ngudi dung dwoc canh bao dé cé dugce an
ban mdi nhat

AIGA VN’s publications are subject to periodic review and the users are cautioned to obtain the latest edition.
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GIO1 THIEU / INTRODUCTION

Tai liéu nay dwgc soan thao bdi chuyén vién ky thudt va an toan thudéc Uy Ban K§ Thuat
cla hiép Hoi Khi Cong Nghiép Chau A tai Viet Nam (AIGA VN)

This document has been written by technical and safety specialists of Technical Committee - Asia
Industrial Gas Association in Vietnam

Cac thong tin k¥ thuat va an toan dya trén tai liéu tham khao va kinh nghiém hién cé cta
tac gia

The technical and safety information are based on the authors' existing experience and reference of
standards

Hién nay, di kém vé&i sy phét trién manh mé trong céng nghiép tai Viét Nam, nhu ciu sl
dung khi cdng nghiép, y té la rat I&n va dan tré nén pho bién. Do d6 viéc nhan biét mai
nguy cling nhu s dung an toan khi 18 mot diéu khdng thé thiéu. Tai liéu nay dé cap dén
nhitrng lwu y co ban nhat vé an toan déi véi mot chu trinh nap chai khi cdng nghiép
Nowadays, with the rapid development of Vietnam industry, demand on usage of industrial gases is very
high and industrial gases gradually become popular. Hence hazard identification as well as safe use of
gases are indispensable. This document aims to give some basic suggestions on safety on a gaseous
cylinder filling

PHAM VI / SCOPE

Tai liéu nay dua ra cac hwdng dan an toan trong qua trinh nap chai chira khi cong nghiép,
bao gébm cdc giai doan trwdc, trong va sau khi nap chai

This document gives safety instructions for filling industrial gas cylinders, including processes before,
during and after filling.

Chai chira khi cong nghiép nhac tdi trong tai liéu nay 1a chai chira khi nén, khi hoéa 1édng
hodc khi hoa tan, c6 dp suat lam viéc cao hon 0,7 bar v&i dung tich nuéc tir 0,5 lit dén
150 lit. Tai liéu nay khdng ap dung cho cac chai chira khi dau mé hod léng (LPG)

Industrial gas cylinders referred to in this document are cylinders containing compressed air, liquefied gas
or dissolved gas, having a working pressure higher than 0.7 bar with a water capacity of 0.5 liters to 150
liters. This does not apply to liquefied petroleum gas (LPG) cylinders.

TAI LIEU VIEN DAN / REFERENCE

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

3.1.1. Nghi dinh 113/2017/ND-CP — Quy dinh chi tiét va hwdng dan thi hanh moét s6 diéu cla
Luat hod chat/ Specifying and providing guidelines for implementation of certain articles of the
Law on Chemicals

3.1.2. Nghidinh 82/2022/ND-CP — Slra d6i bd sung mot s8 diéu cta Nghi dinh s6 113/2017/ND-
CP/ amendments to some articles of government’s decree no.113/2017/ND-CP

3.1.3. Nghi dinh 42/2020/ND-CP — Quy dinh danh muc hang héa nguy hiém, van chuyén hang
héa nguy hiém bang phuong tién giao théng co gidi dwdng bo va van chuyén hang héa
nguy hiém trén duwdng thuy nédi dia/ List of dangerous goods, transport of dangerous goods by
land motor vehicles and transport of dangerous goods by inland waterways

3.1.4. Nghi dinh 136/2020/ND-CP - quy dinh chi tiét mét sd diéu va bién phdp thi hanh Luét
Phong chdy va chita chdy va Luat slra d6i, bd sung mot s6 diéu cha Luat Phong chdy va
chita chay/ providing guidelines for several articles of law on fire prevention and fighting and law
on amendments to law on fire prevention and fighting

No. AIGAVN-SA-004 https://aigavn.com.vn Rev.00
Page 3 of 27 Date: Dec 10, 2022



https://aigavn.com.vn/

An toan nap chai khi / Cylinder filling safety

3.1.5.

3.1.6.
3.1.7.

3.1.8.

3.1.9.

3.1.10.

3.1.11.

3.1.12.

3.1.13.

3.1.14.

3.1.15.

3.1.16.

3.1.17.

Nghi dinh 44/2016/ND-CP — Quy dinh chi tiét mét s6 diéu cda Luat an toan, vé sinh lao
doéng vé hoat déng kiém dinh ky thuat an toan lao déng, huan luyén an toan, vé sinh lao
déng va quan trac méi trudng lao ddng / details some articles of the law on occupational safety
and sanitation, technical inspection of occupational safety, training of occupational safety and
sanitation and monitoring of occupational environment

Nghi dinh 43/2017/ND-CP — Vé nhan hang hod / On Good label

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

Théng tu 17/2022/TT-BCT Stra d6i, b6 sung mét sé diéu cha théng tu s6 32/2017/TT-BCT
/ Amendments to some articles of circular no. 32/2017/TT-BCT

Théng tu 37/2020/TT-BCT — Quy dinh danh muc hang hda nguy hiém phai déng géi trong
qua trinh van chuyén va van chuyén hang héa nguy hiém bang phuwong tién giao théng co
gidi duwong bo, dudng sat va dudng thiy ndi dia/ prescribing list of dangerous goods requiring
packaging during transport and transport of dangerous goods by road, rail and inland waterway

Théng tu 48/2020/TT-BCT — Ban hanh quy chuan k{ thuat quéc gia vé an toan trong san
xuat, kinh doanh, s&r dung, bao quan va van chuyén hoa chat nguy hiém / Issuing National
technical regulation on safety in production, commerce, use, storage, and transportation of
hazardous chemicals

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

Théng tu 54/2016/TT-BLDTBXH - Ban hanh 30 quy trinh kiém dinh ky thuat an toan déi
v3i may, thiét bj, vat tv c6 yéu cau nghiém ngat vé an toan lao dong thudc tham quyén
quan ly ctia bd lao déng - thwong binh va xa hdi/ 30 procedures for inspection of safety of
machinery, equipment, and supplies to which strict occupation safety requirements are applied
under administration of Ministry of Labor, Invalids and Social Affairs

Théng tw 17/2021/TT-BLDTBXH - Ban hanh quy trinh kiém dinh ki thuat an toan chai chira
khi cong nghiép thudc thdm quyén quan ly ciia B6 Lao déng - Thuong binh va X3 hoi /
procedures for inspection of industrial gas cylinders under administration of Ministry of Labour,
Invalids and Social Affairs

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

TCVN 6715:2007 (ISO 11372:2005) — Chai chira khi — chai chira khi axetylen hoa tan - kiém
tra tai thoi diém nap khi / Gas cylinders — cylinders for dissolved acetylene — inspection at time
of filling

TCVN 6873:2007 (I1SO 11755:2005) - Chai chira khi - gia chai chira khi nén va khi hod long
(trtr axetylen) - kiém tra tai thoi diém nap khi / Gas cylinders - cylinder bundles for compressed
and liquefied gases (excluding acetylene) - inspection at time of filling

TCVN 10122:2013 (ISO 24431:2006) - chai chira khi - chai chira khi nén va khi hoa 1dng (trir
axetylen) - kiém tra tai thoi diém nap / Gas cylinders - Cylinders for compressed and liquefied
gases (excluding acetylene) -Inspection at time of filling
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3.2 Tai liéu AIGA tham khao / AIGA document reference

3.2.1. AIGA 038/06 — Thao tdc va van chuyén chai khi theo chiéu ding / Vertical cylinder handling

and transportation

3.2.2. AIGA 026/13 — Nguyén tic thao tac va phan phdi an toan chai khi doc va chai khi hdn hop/

Principles for the safe handling and distribution of highly toxic gases and mixtures

3.2.3. AIGA 058/16 — Chuan bj an toan hon hgp khi oxy héa — nhién liéu khi nén trong chai / Safe

preparation of compressed oxidant-fuel gas mixtures in cylinders

3.2.4. AIGAVN-SA-002 — An toan ddi v&i chai khi nén / Safety for compressed gas cylinder

3.3 Tai liéu tham khdo khac / Other reference

3.3.1. EIGA DOC 236/21 Cac phuong phdp van hanh tét nhat cho nha mdy nap / Best operations

practices for filling plants

3.3.2. EIGA Doc 169/20 Huéng dan phan loai va dan nhan / Classification and labeling guide
3.3.3. BCGA CP44 — Luu trit chai khi / The storage of gas cylinders
3.3.4. BCGA CP 43 — Nap chai khi an toan / The safe filling of gas cylinders

IV. NGUYEN TAC CHUNG VE THIET KE TRAM NAP
GENERAL PRINCIPLES ON A FILLING STATION DESIGN

4.1 Hwéng dan chung/ General:

Trudc khi lén phuong &n thiét ké mét tram nap, can dp dung cac cdng cu danh gia rui
ro, chang han nhu Phan tich nguy hiém va kha nang van hanh cta dy 4n (HAZOP), Phan
tich sai hong va tdc dong cta né (FMEA); trudce khi dwa du dn vao chay thir, can thuc
hién danh gia an toan trudc khi van hanh (PSSR)

Before design stage of a filling station, hazard assessment tools shall be applied, such as Hazard and

Operability Study, Failure Mode, and Effects Analysis (FMEA); before commissioning, A Pre-startup
Safety Review (PSSR) shall be carried out.

Lwa chon thiét bi: vat liéu va kich thuwdc cla thiét bj trén toan hé thdng phai dam bao
tuong thich véi sdn pham khi; ap suit va nhiét do lam viéc cling nhu t8c dd cda dong
khi dwoc nap

Material: material of equipment in the system shall be compatible with gas product, working pressure
and temperature as well as gas flow velocity.

Ngoai hé théng PCCC bat budc theo quy dinh, tuy theo tinh chat cta san phdm khi
dwoc nap, can can nhac cac phuwong tién an toan va x{ ly su ¢6, chang han nhu: cac

No. AIGAVN-SA-004 https://aigavn.com.vn Rev.00

Page 5 of 27

Date: Dec 10, 2022


https://aigavn.com.vn/

An toan nap chai khi / Cylinder filling safety

dau bdo ro ri; hé théng sprinkler; hé thdng loc va xa khi khan cap; hé théng pha lodng
dong khi; hé théng x{r ly khi du...

Beside required firefighting system, depends on properties of gases to be filled, considerations shall be
given to safety equipment and incident handling equipment, such as: leak detectors; sprinkler system;
Scrubber and emergency venting system; gas dilution system; residual gas handling system...

Dam bao tat cd cac thong tin an toan luén cé san, dé thay va dé lay trong tram nap,
bao gdbm: Noi quy an toan hod chat, Hwdng dan van hanh, Bién bao nguy hiém, So d6
thodt hiém, Phiéu an toan hod chat 9. Ngoai ra can cé cac bién gidi han t&c d6 (khoang
10 km/h) va gidi han chiéu cao (néu cd) dé ddm bao an toan cho cic phuong tién lwu
thong trong tram.

Ensure all safety information is available and ease of access in the filling station, including Chemical
safety requlation, Operation manual, Hazardous board, Emergency exit diagram, Material safety data
sheet. On the other hand, speed limit boards (around 10 km/h) and height limit boards (if any) are also
required to ensure safety for other vehicles moving in the station.

Trudc khitram nap duoc dua vao hoat déng, can dam bao cé day dd

cac gidy phép lién quan, chang han nhu: gidy chirng nhan da diéu d
kién san xuat kinh doanh hod chat cé diéu kién, hod chat han ché®; S—
doi vai chiét nap khiy té thi phai cé chirng nhan san xuat, chiét nap 3
khiy t&...

Before operation, the filling station shall have all related licenses, such as: License .

for producing, trading conditional chemicals, restricted chemicals; license for producing, filling of
medical gases (in case of medical gas filling) ...

Tram nap phai luén nam dudi su kiém soét clia (nhitng) ngudi cé tham quyén trong khi tién
hanh chiét nap
During the filling process, the station shall be under control by competent personals.
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4.2 B4 tri tram nap / Filling station layout

B6 tri clia tram nap phai ddm bdo ¢ su phan biét rd rang gitra cac khu vuc

Layout of a filling station shall ensure clear distinguishing between areas:

e Chai réng va chua dwoc phan loai, Empty and unsorted cylinders,

e Cdc chai rong va da dwoc phan loai sdn sang dé nap day, Empty and sorted cylinders
ready to fill,

e Chai duoc cach ly (thudng 13 khi y t& sau khi dwogc nap va phan tich), cylinders in
quarantine (normally medical gases after being filled and analyzed),

e Chai bi sy c6 cho kiém tra/ khac phuc / cylinders in trouble, waiting for checking/ repair

e Chai day (san sang dé 18y hang va van chuyén cho khach hang), Full cylinders (ready for
picking and shipping to customers),

e Chai duoc chuln bi dé dua lén xe tai. Cylinders prepared for being loaded in trucks.

e Céc loai khi nguy hiém cé kha ndng phan &ng v&i nhau can duoc tich riéng, vi du:
Khi dé& chay va khi oxy héa (khodng céch t8i thiéu 5m) Hazard classes, for example:
Flammable gases separated from e.qg., oxidizing gases (at minimum distance 5m)

e Khu vuc xe tai 18y hang, ha hang; vi tri nguoi di bd; vi tri qua duong.../ loading,
unloading area; pedestrian area; road crossing area

4.3 Cac qua trinh di chuyén trong tram nap / Mobility processes in a filling station ??

Su di chuyén cda chai khi trong Tram nap la ngudn gay ra su cd vi ludng phuong tién
(xe tai, xe thwong mai khac, xe nang) van chuyén chai la mét trong nhirng céc rui ro
duoc xac dinh phé bién lién quan tai khu vuc nay

Cylinder movements in a Filling Station (FS) can be a source of incidents as the flow of vehicles (trucks,

other commercial vehicles, powered forklifts, and manual (assisted) forklifts) transporting cylinders is
one of most common identified risks associated to these sites.

DE gidm thiéu nhi*ng rdi ro nay, cé6 mot sd can nhac dé t6i wu hoda thiét ké bé cuc cla
tram, theo quan diém an toan

To mitigate these risks, there are some considerations to optimize the lay out design of the station,
under a safety point of view

e NE&u c6 thé thi nén thuc hién tat cd cac hoat ddng trén cung mdt cao dd, tranh
cang nhiéu cang t6t viéc sir dung cac bac thém hodc céc bé nang cao
It can be a good practice to conduct all the activities at the same level, avoiding as much as
possible the use of docks or elevated platforms.

e Tram nap phai duoc thiét k& va phan luéng di chuyén dé han ché tdi da
Filling station shall be designed and moving diverted to minimize:

o Qua trinh lwu chuyén cla chai rong hodc chai day/Movement of empty and full
cylinders

o Su chuyén ddng chéo gilra cic phuong tién nhu xe tai, xe nang vi rli ro va
cham I3 rat cao do mirc d6 van chuyén chai l&n tai tram, trong qua trinh kiém
tra phan loai trudc khi nap, qua trinh nap, hoan tat nap... (vi du vé bé cuc nay
duoc hién thi & Hinh 1); Crossover movements between trucks, powered forklifts and
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O

manual forklifts should be avoided as much as possible, since the collision risk is significant,
due the high numbers of movements of a cylinder at the plant during cylinder checking,
filling, filling completion process... (Example of lay out with this concept is shown on the
Figure 1);

Viéc di chuyén IUi, quay dau xe cla xe tai / truck moving backward, turning-around

Ngan chin su tiép cin cla cac phuong tién co gidi vao khu vuc chiét nap dé
ngan nglra rui ro va cham vdi cadc dudng 6ng va cac thiét bi, cot nha xuwdng /
Prevent access of motorized vehicle into filling area to avoid any collision with piping and
equipment

Vi du vé bé tri tai tram nap | Example of site layout

B - T em_ @5
Ot;t v ] Past-fill check
Ra -~ Kibim trs 386 nap
( Cytinder filling
Vo ghing 2
| S d .
L A M
vai< i b e
Truck flow/ Ludng di chuyén cua xe tai
: Cylinder flow/ Lubng di chuyén chai khi

L6i di cha nhan vién trong tram:
nhan vién lam viéc tai tram nap ,
trong khi di bo phai s&r dung cac
16i di va sang duong danh riéng
cho nguoi di bd. Thong thuwong
cac 16i di nay dwoc danh dau
bang vach son phan quang hoic
néu cé thé, nén xem xét viéc l1ap
dat hang rao c6 dinh dé ngan
nglra nguy co xay ra su cod / way
for personnel in the station: personnel
working in the station must use dedicated pedestrian way and road crossing. Such areas

are usually marked by reflected painting line or if possible, fixed boundary should be
considered to avoid risks
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4.4 B tri xe tai x&€p d& hang / Truck loading and unloading layouts 2%

4.4.1.

4.4.2.

Khu vire xe tai x€p d& hang / Truck loading and unloading zones

Dé gidm bdt sy di chuyén cla xe ndng va xe tai trong qua trinh hoat déng xép d&
hang cho xe tai, can dac biét chi y dén viéc lya chon va bd tri cac khu viure cu thé dé
ti€n hanh cac hoat dong nay.

To reduce the forklift and truck movements during the activities of unloading and loading trucks,

special attention shall be paid to the selection and location of specific areas for conducting these
operations.

Khu vie d& hang phai duoc bé tri cang gan cang t6t véi khu vwe dugce chi dinh dé
lwu trir cac chai rong va chwa dugc phan loai trong khi khu vue x€p hang sé& duoc bd
tri gan cac chai dwgc chuin bj dé 1&n xe tai.

The unloading area should be located as close as possible to the area designated for storage of the

empty and unsorted cylinders while the loading area will be located near to the cylinders prepared
for being loaded.

Khu vue “cdm di lai” d6i véi ngudri @i b | Definition of “No-Go” zones for pedestrians

Hoat déng x&p d& cd nhirng rdi ro tiém an dang ké nhu
Loading and unloading activities have significant potential associated risks such as

e Phuong tién (xe nang) dang chuyén déng, | Venicles (forklifts) in motion,
e Hangroitl xe nang, | Load falling from the forklift,

e Hang roi khoi xe tai. | Load falling from the truck.

Dé gidm thiéu hau qua cla cdc sy cé tiém an lién quan dén nhitrng rdi ro nay, cach
thuc hanh tét 1 dua ra khai niém vé khu vire “Cam di lai”, 1a khu vire xung quanh noi
x€p hodc d& hang, noi cdm di bd hodc 16i vao cha ngudi di bd (bao gbm ca tai xé xe
tai).

To mitigate the consequences of potential incidents related to these risks, it is good practice to

introduce the concept of “No- Go” zone, is an area around the vehicle loading or unloading, where
the walking or the entrance of pedestrians (including the truck driver) is strictly forbidden.

Mat khdc, néu vi bat c ly do gi, ngudi di bd di vao khu viee CAm, ngudi 1ai xe ndng
sé dirng xe nang ngay lap tic.

On the other hand, if, for whatever reason, a pedestrian enters the No- Go zone the forklift driver
shall stop the forklift immediately.

Cach t6t nhat 13 cd canh bdo cho tat cd nhan vién trong khu viec va khach viéng tham
vé cac khu vire Cam di lai. Cac khu ve nay thuong cé chu vi 4 mét xung quanh céc
khu vue x€p hang cla xe tai (Hinh 3) d6i vdi mot xe ndng tiéu chuan. Khodng cach
I&n hon nén dugc xac dinh cho xe nang I&n hon.

It is good practice to warn all site personnel and visitors about the No-Go zones. These zones are

typically 4 meters around the perimeter of the loading sides of the truck (Figure 3) for a standard
forklift. Larger distances should be defined for larger forklifts.
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Khu vire cdm di lai
No Go Zone

Hinh 3: Vi du khu vwc Cam di lai | Typical No-Go zone

4.5 Khu vuc bon chira / Tank farm %)

—  M®ét khu viee bén nén duwoc thiét ké dwa trén sé luong va kich thudc t6i da cda céac
bon chira siéu lanh s& duwoc |3p dat, thiét k& dudng di chuyén cla céc xe bdn phia
trudc cdc bon chira cling rat quan trong.

A tank farm should be designed considering the number and maximum dimensions of the cryogenic
storage tanks to be installed, the design of road tank maneuvering yard in front of tanks is also
important.

—  Thiét ké cha khu vue bdn chira cling can tinh dén vj tri cia cac tda nha xung quanh dé
ngan chan viéc tao ra cdc ddm may khi tiém &n trong cac khéng gian han ché, 16i vao
hodc gdc cua toa nha.

The design of the tank farm should also consider the location of the surrounding buildings in a way to
prevent potential creation of gas clouds in semi-confined spaces, building entrances or corners

—  Thiét k& khu virc bdn chira cling phai xem xét cac yéu cau déi vdi viéc 1ap dit cac thiét
bi khac xung quanh bén chira can thiét cho hoat déng clia tram nap vi du:
The tank farm design shall also consider the requirements for the installation of other equipment
around the tank necessary for the filling station operation, for example:

e Bom pittdng cho tram nap Reciprocating pump for filling station,

Bom ly tdm cho nap xe bodn Centrifugal pump for road tanker loading,
e Dan hoa hoi, Air evaporator and/or water evaporator,
e DPuodng 6ng dén tram nap, Piping to filling station,

e Khu vic nap xe bén, bén di déng, binh LGC, Transportable vacuum insulated cryogenic
container transfilling area,
—  Tat ca thiét bj nay phai dwoc |3p dit vai cach bd tri cho phép ti€p can an toan trong
qué trinh hoat déng binh thudng, dé bao tri va trong trudng hop khan cap.
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All this equipment should be installed with a layout that allows for its safe access during normal
operation, for maintenance and in an emergency.

Vi ly do an toan, tat ca cdc dwdng dng va cép dién trong khu vee bén chira phai duoc
|ap dat dé khong tao ra chudng ngai vat xung quanh thiét bi.

For safety reasons all piping and electrical cables in the tank farm should be installed in order not to
create an obstacle around the equipment.

TAat c3 cac 16i ra phia van xa cta bodn chra, van qud dp cha dong chat 1dng phai dugc
hwdng dén vj tri an toan trén mat dat (vi du: +/- 30 cm so véi mat dat dé tinh dén
hiéu (rng tich tu tuyét). Cac van xa cla binh chira siéu lanh (vi du nhu cac binh dewar)
phai dugc hwdng xuéng dudi mat dat.

All exits of blow off valves of tanks, over pressure valves in liquid service shall be brought to a safe
location above the ground level (e.g., +/- 30 cm above ground level to consider the snow accumulation
effect). The blow off valves of cryogenic containers (e.q., Dewars) shall be directed downwards to
ground level.

B3i trwdc cdc bon chira noi diéu ddng cla cac xe bodn giao hang phai dugc thiét ké
dwa trén cac kich thwdc tiéu chuan cla t6 hop xe bdn va dau kéo cdng véi ban kinh
quay xe t8i thiu. Gidng nhu ddi vdi xe nang hang, dudng di chuyén cla xe bdn nén
duoc thiét ké dé gidm di chuyén chéo.

The yard in front of the tanks where the delivery tankers manoeuvre should be designed considering

the dimensions of a standard road tanker and tractor combination plus the minimum steering radius.
Like forklifts, the lorry runways should be designed to reduce crossover movements.

o] nhirng khu virc c6 thé xay ra hién tuong tran d6 oxy hodc dinito monoxit (N20), bé
mat phai duoc xay dwng tlr vat liéu twong thich véi khi oxy hod nhu bé téng vi nhya
duwong sé phan &ng di dbi vai cac khi nay.

In areas where oxygen and nitrous oxide spillage can occur, the surface shall be constructed from
oxidation compatible material such as concrete because asphalt will react violently with such gases.

4.6 Khéi lwong san pham lwu trir / Product storage quantities

Trong mdt tram nap, lwvong san pham tdi da (bao gdm ca l6ng trong bon chira va khi
d3 nap ra chai) duoc phép lvu trit tai mot thoi diém phai phu hop vai cac gidy phép
d3 cd, chang han nhu Gidy phép méi truong, K& hoach/bién phap phong ngira ng
phd sw c6 hod chat, Gidy chirng nhan dd diéu kién san xuat kinh doanh hoa chat cé
diéu kién/ hod chat han ché...

In a filling station, maximum product amount (incl. liquefied gases in storage tank and gas in
cylinders) permitted to store at a time shall comply with existing licenses, such as Environment license,
Plan/method for countermeasures of chemical incident, License for producing/trading of
conditional/restricted industrial chemicals...

Quy mé clta khu vue lvu kho: Quy mé cuia cac khu vue lwu kho phu thudc vao té chire
clia chubi cung rng thong qua s& ngay du trit trung binh do t6 chirc ciia nha may (c6
thé phu thudc vao cac loai khi); hinh thirc quan ly kho (nhap trudc xuat trude — FIFO
hay nhap sau xuat trudc — LIFO); hinh thic van chuyén chai trong kho (xe nang, xe
day hay hoan toan van chuyén bang tay)

The sizing of storage zones depends on the organization of the supply chain through the average
number of days of stock that is set (may depend on gas families) by the organization of the plant,
stock management (first in first out — FIFO or last in first out — LIFO); cylinder movement method (by
forklift, trolley or only by hand)
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4.7 Nhan sv / Personnel

Nhan vién truc ti€p thyc hién cdng viéc trong qua trinh nap phai duoc dao tao day
dd tat cd cac thao tac trong qua trinh nay. Thém vao do, phai dam bdo nhan vién duoc
dao tao va cé chirng chi theo cac yéu ciu cha luat dinh, cu thé bao gdm/ Personnel who
directly carry out the filling work shall be adequately trained all steps of the process. In addition, they
must be trained and have licenses as per law requirements, including:

e Dao tao an toan lao déng dodi véi cong viéc co yéu ciu nghiém ngdt vai cac noi
dung: van hanh thiét bj ap lwc, chiét nap hod chat nguy hiém va cac céng viéc khac
néu cé phat sinh 129 / Occupational safety training with strict requirement work with following
contents: pressure vessel operation, filling of dangerous chemical and other tasks if any.

e Dao tao an toan hod chat N/ chemical safety training
e Phong chay chita chdy va ciru nan cttu ho B/ Firefighting and rescue operation training

e Dinh ky dién tap phong chay chita chay ¥ va bién phap/ké hoach phong ngira trng
phé sy c6 hoa chat (V) / periodical rehearsal of firefighting, rescue operation and plan/method
for counter measures of chemical incident

Tuy theo quy dinh hién hanh ma cac chirng chi nay s& cé thai han nhat dinh va nhan
vién s& duoc dao tao lai dinh ky dé gia han

Based on present regulations, each license will have certain time-limit and personnel shall be re-
trained for license extension.

V. AN TOAN TRUOC KHI NAP CHAI / SAFETY BEFORE FILLING

—  Trudc khi tién hanh nap, chai khi phai duoc kiém tra toan bd cdc hang muc duoc dé cap
dudi day. Trong trwdng hop bat ky hang muc nao khéng duoc ddm bdo, chai khi d6 phai
dwoc nhan biét ré rang, cach ly va xtr ly riéng biét
Before filling, the cylinder shall be checked all items described below. If any of these items are unsatisfied,
that cylinder shall be clearly marked, isolated and specially handled.

5.1 Kiém tra diéu kién c6 thé str dung dwoc / Check usable condition

Phai xac minh diéu kién cé thé s&r dung dwoc clia mdi chai truwde khi bat dau nap, nghia
|a cé thé danh gid cac hu hdng co hoc cla chai s& cdn tréd viéc nap mét cich an toan;
chang han nhu cac vét chdy do ho quang, sy 3n mon nghiém trong, hu hong do nhiét/
ngon Itra hodc hu hdng ddng ké vé co hoc (tham khao mot s hinh anh vé dau hiéu bat
thudng cla chai dudi day). Cling phai xac minh rang chai sach va khéng cé vat liéu la

Before filling, usable condition shall be confirmed (it means that mechanical damages shall be assessed
to ensure safe filling, such as: arc burn, serious corrosion, damage by heat/ flame or significant

mechanical damage (refer to some photos of abnormal marks below). It is also required to confirm
that the cylinder is clean and does not have strange material on it.
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Chai bi I6m
Dent

Chai bj phdng
Bulge

Chai cé vét duc
Gouges

Chai cé vét nirt
Cracks

Chai bi rd
Corrosion

Chai cé vét han
Arc burn

Chai cé vét cat
Cut

Chai bi lam m¢& thong
tin/ marking removed

5.2 Nhan biét tinh thich ho'p cta chai cho viéc nap
Identify appropriation of cylinder for filling job

—  Trwdc khi nap mot chai phai xac minh rang/
Before filling, a cylinder shall be confirmed that:

e Chai chua hét han kiém dinh (tly thudc vao nhu cau tiéu
thu cla tirng céng ty ma quyét dinh nap nhirng chai gan
hét han kiém dinh) / cylinder inspection is still valid (depend on

each company’s consumption to decide filling the cylinders that

inspection period nearly expire)

e DA3u hiéu déng trén than chai, nhdn va m3 mau thich hgp vdi loai khi sé& nap /
Markings on cylinder shoulder, labels, color code are suitable with gas product to be filled
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e Chai phai con dp suat duong. Béi véi chai cd van
RPV, néu khéng do duoc dp suat thi can st dung
dung cu chuyén dung dé xac nhan co ciu van
mot chiéu con hoat ddng hay khéng / cylinder
must have residual pressure. If cylinder equipped with

RPV structure, if it is unable to check inner pressure, a
special tool shall be used to confirm check valve structure

is in good condition
e DGivdi trwang hop chai khi bi hét &p / if there is no residual pressure in the cylinder:

o Can duoc tich riéng dé tién hanh hat chan khéng hodc thdo van dé kiém tra
bén trong néu cé nghi ngd tap chat xdm nhap / The cylinder shall be isolated to carry

out vacuum or even remove the valve to check internal surface if impurities are suspected to
get into the cylinder.

o Vd&i chai axetylen: can lam sach bang khi nito va sau dé 1am sach lai bang khi axetylen
/ with acetylene cylinders: they shall be purged by nitrogen prior to purged by acetylene gas.

e DGi vdi chai khi axetylen hoa tan, can xac dinh duoc lwgng dung mdi (axeton hodc
DMF) con trong chai d& xem xét vé viéc bd sung dung mdi, cé tinh dén khéi lwvong
thue, nhiét do chai, ap suat trong chai va khdi lvgng bi duoc déng diu trén chai.
Luwu y: céc chai cé méi chat khac nhau can cé quy dinh mau son khac nhau, tuyét
d6i khong nap tron 13n moi chat véi nhau / in case of dissolved acetylene, remaining solvent
in the cylinder (acetone or DMF) shall be checked for solvent supplement with consideration of
cylinder actual weight, temperature, pressure, and tare weight that marked on the cylinder. Note:

cylinders with different solvent shall be painted with different colors, do not fill cylinders of
different solvent together.

5.3 Kiém tra tinh toan ven va thich ho'p ctia van va phu kién
Integrity and suitability check of valve and accessories

Trudce khi nap khi vao chai, phai xac minh rang van dwoc 1ap thich hop véi loai khi chira
va & trong tinh trang tot. Toi thiu phai xac minh duoc rang:

Before filling, the valve shall be confirmed suitable with gas type and in good condition. At least it shall
be confirmed that:

e Dau ra cla van thich hop cho muc dich s&t dung /Vvalve outlet is suitable for use.

e Van dé van hanh/ ease of valve operation

« Van khdng bj nhiém ban. Dic biét can hét strc lwvu y d6i véi viec nhiém ban dau me
hay bat ky vat liéu dé chdy nao ddi vdi chai khi Oxy /No contamination on the valve.
Special attention shall be taken if oil contamination or any flammable materials on oxygen valve

o Tayvan hodc truc mé khoa phai van hanh duwoc (néu cé nghi ngd van bj tac thi chai

phai duwgc dé riéng va xt ly) / Valve handle or stem shall be able to operate (if any stuck is
suspected, the cylinder shall be isolated for treatment)
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e B4t clt co cau giam ap suat nao, néu dugc 13p, nhu dia pha huy, nat (dinh) chay,
cling phai dugc kiém tra dé bdo dam & trong tinh trang t6t /Any depressurize structure
(if installed) such as bursting disc, fusible plug shall also be assessed to ensure good condition

« Ren & dau ra va than van khéng dwoc hu hdng / No damage on outlet thread and valve
body

Ren bj xwdc Nt chan ren Than van bj nghiéng
Thread scratched Thread cracked Valve body tilted

—  D8&i v&i van chai khi cé co cau lam kin bang giodng nam trén van (VD chai axetylen) thi
phai dam bdo giodng lam kin & tinh trang tét
If the cylinder valve equipped with packing on the valve (Eg.: acetylene cylinder), the packing shall be
confirmed at good condition

B& mat gioang c6
bui ban
Packing’ surface is dusty

Giodng bi rach
Broken packing

Giodng dat yéu cau Giodng khéng dat yéu cau
Acceptable packing Not acceptable packing

—  P6i véi mot sb chai duoc 13p co ciu bao vé van ¢d dinh, can kiém tra
dé dam bao bod phan nay dugc kep chit chac chan, khong bi ve, mép
méo
For some cylinders with a fixed valve guard, it is necessary to check to ensure this
part is firmly clamped, not broken, or dented.

—  Van dugc kep chat hodc van ren ddng vai dau day nap
Valves are clamped or screwed properly to the filling hoses.

5.4 Kiém tra hé théng nap / Check the filling system

— Truwdec khi nap, nhan vién nap phai kiém tra cidc hé théng thiét bi, 6ng nap, van nap,
dam bao cac van déu phai tot, déng kin va dé mé. Tuyét ddi khong dwoc dé dau m&
dinh trén céc thiét bi nay
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Before filling, the filling staff must check all the system, manifold, valve, make sure the valves are all
good, closed, and easy to open. Absolutely do not let oil and grease get on these devices.

DAam b3o 6ng mém nap phai duwgc trang bj day bdo vé chéng vang va day nay cung phu
kién cha n6 phai & tinh trang tot

Make sure that the flexible hose is equipped with a splash guard and that this cord and its accessories
are in good condition.

Chuyén chai |3p vao dan nap ding yéu cau kj thuat, |3p xich an toan cho céc chai dé
trdnh d6 chai trong qua trinh nap
Move the cylinder to the filling system according to the technical procedure, install a safety chain for
the cylinder to avoid falling while filling.

Kiém tra ngoai quan bom, bdn, hé théng dién

Visual check for pump, tank, electrical system:

e Dam bdo bdén, van an toan, ap ké va hé théng chiét nap
phai dugc kiém dinh theo dung quy dinh trudc khi dua
vao chiét nap chai khi / Ensure the tank, safety valves, pressure
gauges and filling system are inspected as per regulations before

filling
e Kiém tra ngudn dién, cac thiét bj trong td dién c6 dam bao
diéu kién khéng / check power source, equipment in the electric

panel

o Kiém tra 4p suat, mirc 1dng trong bdn chira, m& van 1dng,

van hoi kiém tra dé kin cha bom, céc van, duy tri khodng
10 -15 phut dé 1am lanh bom / Check tank’s pressure, liquid level; open liquid valve, return
valve to check tightness of pump and valves; maintain for 10~15 minutes for cooling down the pump

VI. AN TOAN TRONG QUA TRINH NAP | SAFETY DURING FILLING

6.1 Thiét bi bdo hd ca nhan | personal protection equipment

Viéc ddnh gid rdi ro trong cong viéc s& xac dinh yéu cau sr dung cac bién phap kiém
soat mdi nguy, bao gém ca thiét bj bdo hd ca nhan. Thiét bj bao hé cd nhan chi nén
xem xét nhu mot bién phdp kiém soat sau cung dé dat dugc mirc d6 rii ro ¢ thé
chdp nhan duwoc sau khi cac cap do kiém sodat khac d3 dwoc xac dinh

Risk assessment in work will determine the requirement for the use of risk control measures, including

personal protective equipment. Personal protective equipment can only be considered as a final
method to achieve an acceptable risk level after other levels of control have been addressed.

Thiét bi bdo hd ca nhan phai dwoc chon cho mét nhiém vu va vj tri cu thé, déng thoi
phai phu hop va dugc chon dé gidm rdi ro téng thé mét cach hiéu qua. Do dé, cé cac
yéu cau thiét bi bao hd cd nhan khac nhau déi vdi cac sdn phadm khéc nhau, cac nhiém
vu khéc nhau va cé thé khac nhau
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Personal protective equipment must be selected for a specific work and location, and suitable and

selected to effectively reduce overall risk. Therefore, there are different PPE requirements for different
products, different tasks and possibly different.

—  Yéu cau déi vdi thiét bi bdo hd cd nhan s& duoc xdc dinh bdi
Requirements for personal protective equipment will be determined by:
e Cac bién phdp kiém soat hién cd va két qua tir ddnh gid thiét bi bdo hd cd nhan
[existing control measures and results from PPE assessment.
e Tinh chat cta tirng loai khi riéng 1& / properties of each individual gas.
e Ap suat cla khi / gas pressure.
e Hoat dong dang duoc thuc hién / operation is being carried out;
e Céc hoat dong khac gan d6 / other activities nearby;

e Cdac sy cd va thd tuc khan cap / incidents and
emergency procedures;

e Phu hop vai cac yéu cau PPE hién c6 khac cla
tram nap / comply with other existing PPE requirements
of the filling station.

— M6t yéu cau dién hinh trong khu vuc chiét nap sé la
bdo vé mat an toan, bdo vé tay, gidy chéng tinh dién
c6 bdo vé cd chan va quan 4o bdo hd sach sé&

A typical PPE requirement in the filling area would be safe eye

protection, hand protection, anti-static shoes with ankle

. . . TRANG THIET B| BA0 HO LAD DONG
protection, and clean protective clothing. Parnanal Protectian € qupmment

6.2 Qua trinh nap / Filling process

—  M6i vi tri nap phai chuan bi cac quy trinh van hanh tiéu chuan (SOP) dé nap chai khi,
cé tinh dén céc thong soé chi tiét dwoc nap, tirng bd phan cda thiét bi va cac phuong
phap nap dang duoc sit dung. Diéu nay phai dya trén huéng dan cla nha san xuat va
danh gid rdi ro. SOP phai dugc ngudi cé thadm quyén thich hop phé duyét va duoc
xem xét dinh ky
Each filling station shall prepare standard operating procedures (SOP) for filling gas cylinders
considering the detailed filling parameters, each equipment and the filling methods being used. This
should be based on the manufacturer's manual and risk assessment. SOP shall be approved by
appropriate competent persons and be reviewed periodically.

—  Viéc nap thudng dugc thye hién bang ap suat hodc theo trong lvgng. Viéc nap bang
ap sult bao gdbm céc thiét bj chju ap cao va cé vu diém la cd thé nap céc kich c& chai
khac nhau cing mét ldc. Khi hoa 16ng thudng dwoc nap riéng bang trong lvgng, ludn
xac dinh trong lwgng réng trudce khi thuc hién viéc nap
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Filling is normally carried out either by pressure or by weight. Pressure filling involves high pressure
process equipment and has the advantage that different sizes of cylinder can be filled at the same
time. Liquefied gases are usually filled individually by weight, always establish the tare weight before
commencing filling

Nap theo 4p suat Nap theo trong lvgng
Filling by pressurization Filling by weight

Trong giai doan dau cta qua trinh nap, sau khi bom d3 duoc lam lanh va khéi déng,
tlr tlr ndng tdc d6 bom (nhung khéng duoc diéu chinh qua 900 v/phut). Chi nhirng
nguwdi cé trach nhiém mdai dwoc phép diéu chinh téc d6 bom

During the first stage of filling process, after pump is cooled down and started, pump speed shall be

increased slowly (but do not exceed 900 rpm). Only competent person can have responsibility to adjust
pump speed

Tai bat ky thoi diém nao, tai bat ky dan nap nao, chi cé mét sdn pham dang trong qua
trinh nap
At any time, at any filling manifold, only one product in the process of being filled.

M6t s& chai khi dwoc nap bang cach sang ap tir chai nay sang chai khac. Qua trinh
sang khi an toan la mét quy trinh phirc tap va kéo dai, doi hdi chuyén mén, thiét bj
chuyén dung va mic d6 hiéu biét ki thuat cao

Some gas cylinders are filling by transferring product from one cylinder to another. The safe gas
conversion process is a complex and lengthy process that requires expertise, specialized equipment,
and a high level of technical understanding.

Nhiéu loai khi va hdn hop khi yéu cau cac quy trinh rat chi tiét duoc thiét ké rieng cho
sdn pham duwoc nap. Cac quy trinh nhu vay ¢ thé can gidi quyét cac van dé nhu kha
nang tuong thich cta vat liéu, chuan bi chai, an mon, tuwong tac gitta cac chat, gidi han
noéng dd an toan, thai bd san phdm, sdn pham x& ly va ti€p xdc nhan su. Vi du quy
trinh nap Hydro, quy trinh nap khi tiét trung Ethylene oxide (EO), quy trinh nap khi
Silane (SiHa)

Many gases and gas mixtures require very detailed procedures that will be own design. Such

procedures may need to handle issues such as material compatibility, cylinder preparation, corrosion,
interactions between substances, safe concentration limits, product disposal, product handling and
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personnel contact. For example, Hydrogen filling process, EO sterilization gas filling process, Silane

gas filling process (SiH4).

— Trong qua trinh nap cac chai va bundle carbon dioxide, can phai d3c biét can
than dé kiém tra va ngdn chan sy 3n mon bén trong ciing nhu nap qua mic /
During the filling of carbon dioxide cylinder and bundles, it must be very carefully to check and prevent
internal corrosion and overfilling.

— Trong qua trinh nap khi Silane (SiH4) ho3c Hydro phai tudn tha triét dé cac quy trinh
dé ra, v&i mét lwgng rod ri nhéd 2 khi nay cé thé ty bdc chdy trong diéu kién moi trudng
oxy rat thap (2.5%). Va cé thé phat né néu xay ra va cham manh
In the process of filling Silane (SiH4) or Hydrogen gas, the procedures must be strictly followed, with
a small amount of leakage these two gases can spontaneously ignite in very low oxygen conditions
(2.5%). And can explode if there is a strong impact.

— Van chai carbon dioxide duoc trang bi cdc dia n6, duoc thiét k& dé giam ap suat cao
mot cach an toan cé thé duoc tao ra trong chai carbon dioxide do diéu kién nhiét d6
moi truvdng xung quanh tang cao
Carbon dioxide cylinder valves are equipped with rupture discs, which are designed to safely reduce

the high pressures that can be generated in cylinder due to increased ambient temperature
conditions.

LU'U Y: Nganh cong nghiép d3 tirng xay ra hién tuwong v& dia nd trong qua trinh chiét nap. Thong
thudng, nguyén nhan cdt I18i clia van dé duoc xac dinh 1a do can khong chinh xac dan dén nap
qué day. Cac quy trinh dam bao chat lwvong cla cong ty nén bao gdm viéc kiém tra hiéu chuan
can dinh ky, vi du: mdi ca lam viéc va kiém tra mau sau nap /

NOTE: Industry has experienced the rupture of bursting discs during the filling process. Often the root cause
of the problem is identified as inaccurate scales. It is recommended that company quality assurance
procedures include a calibration check of the scales at frequent intervals, for example, every shift, and
sample post fill checks.

— Can ¢ cac bién phap kiém soat trong qud trinh nap dé ngin nglra su tron 1an gitra cac
loai khi c6 khd ndng phan (rng v&i nhau. Vi du: d6i véi hé thdng SiH4 can phai thoi
sach dudng 8ng bang khi tro d& dudi O, ra khdi dudng 8ng va hut chan khéng truwdc
khi cap SiH4 vao hé théng nap
Control measures during filling should be in place to prevent the mixing of potentially reactive gases.

For example, for the SiH4 system, it is necessary to blow off the pipeline with inert gas to remove 02
from the pipeline and evacuate before supplying SiH4 to the system.

LUV Y: Trwdc day, trong qua trinh san xuat va st dung cac hdn hop gitra khi dé chdy (khi nhién
lidu) va khi oxy hod, nganh cong nghiép d3 xay ra cac tai nan va tdn that dan dén cac vu nd gay
thuong tich va tlr vong. Nguyén nhan cla nhitng sy ¢ nay 1a do hén hop dugc sdn xuat trong
khoang chay né. Khi tron gitta khi oxy hod va khi nhién liéu cé thé dugc sdn xuat mét cach an toan
néu tudn thd nhitng nguyén tac dang 29,

NOTE: In the past, during the production and use of these gas mixtures, there have been accidents and
losses that have resulted in explosions resulting in injury and death. These incidents have been caused by
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mixtures being manufactured that have been within the explosive range. Compressed oxidant-fuel gas

mixtures can be manufactured safely provided the correct principles are followed (20)

Trong qua trinh Iam nap, nhan vién nap phai dam bao rang

During the filling process, the filling staff must ensure that:

Van chai luén dugc dédng ma tir tir / Slowly

close/open the cylinder valve;

Chai duwgc nap véi toc d6 vira phai, gil’Jp
ngan nglra viéc nhiét do tang qua murc. DOi
v&i chai C2Hz, dam bao tat ca cac chai dwoc
tudi nuwdc gidi nhiét trong sudt qua trinh
nap / cylinders are filled at a moderate rate, which

helps to prevent excessive temperature rise. For
C2H2, make sure all cylinders are sprayed with
cooling water during filling.

Viéc bu nhiét d6 cé thé duoc yéu cau d6i véi viéc nap chai bang ap suat. Déi véi khi
nén, ap suat bén trong chai & 65°C khéng dwoc vurot qua dp suit thir dwoc ghi trén
chai. B6i v&i khi hda 1dng ap suat cao, ty |1& nap phai ddm bdo rang ap suat &n dinh
& 65 °C va khéng vuot qua dp suat thir nghiém / Temperature compensation may be
required when filling any cylinder by pressurization. For compressed gases the internal pressure at

65°C shall not exceed the test pressure. For high pressure liquefied gases the filling ratio shall
ensure that the settled pressure at 65°C does not exceed the test pressure;

Van khoéng bi chdn; bi tic bang cach cdn c&t vao nhiét d6 trén than chai/ valve is not
blocked; stuck by checking temperature on the cylinder body;

Qua trinh van hanh dién ra thuan lgi, vi du: kiém tra d6 tdng nhiét cta chai / The
operation goes smoothly, for example: checking the temperature rise of the cylinder;

Van khong bi ro ri & vi tri m&; vi du, bang cach s& dung chat Iong kiém tra ro ri
tuong thich vai khi. D8i vai mot sé loai khi cé tinh chat chdy nd, doc ¢ thé duoc
trang bi cdc dau do dé phat hién sy ro ri va ngdn chan kip thoi. Vi du: Hydro, N2O,
SiH4 / The valve should not leak at open position; for example, by using a gas-compatible leak test

fluid. For some gases with explosive and toxic properties, the station may be equipped with
detectors to detect leaks and prevent them in time. For example: Hydrogen, N20, SiH4.

6ng meém khong bi xoan, gdy, phong / The flexible hose is not twisted, broken or bulged.

Trong trwdng hop cd bat ky su rd ri nao, cong viéc nap phai duwoc dirng lai; chai khi

hodc cac két ndi phai duoc xa ap dé kiém tra va x{r ly. Khdng dugc xir ly cdc diém ro ri

trong khi hé thdng van dang chiu dp. Ap duv phai dugc xa ra mot vi tri an toan
In case of any leakage, the filling must be stopped; gas in the cylinders or connections shall be vented

for checking and rectifying. Leaks shall not be rectified whilst the system is pressurized. Residual or

excess gases are to be vented to a safe location.
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VIl. AN TOAN SAU KHI NAP | SAFETY AFTER FILLING

7.1 Phai tién hanh kiém tra dé ddm bao rang viéc nap d3 dwoc hoan thanh nhu dy dinh
A check shall be carried out to ensure that the filling was completed as intended. This shall involve:
— Kiém tra theo tiéu chudn quan ly chat lvgng (QMS) ddi vai thanh pham dé dam bao
tuan thd théng so ky thudt mong mudn (chat lwong, dp suat, khoi lwgng nap...)
Check according to QMS (Quality Management Standard) for products to ensure compliance with
desired specifications (quality, pressure, loading volume, etc.)

— Cung cap nhan dang chinh xac cla san pham, vi du: ddnh dau va dan nhan; danh dau
va dan nhin phai dap &ng cic yéu cau quy dinh vé phan loai, ghi nhan va déng goéi cac
chat va hén hop (nhdn hod chat GHS, nhin kiém soat chai bang ma vach, nhin chat
lwong...)

Provide accurate product identification, ex: marking and labeling; Marking and labeling must meet

regulatory requirements for the classification, labeling and packaging of substances and mixtures (incl.
GHS chemical label, cylinder control label by barcode/QR code, quality label...).

— Kiém tra ap suat/trong lwong chai phai nam trong gi¢i han van hanh an toan cta né.
chai khdng duoc nap qua day hodc qud ap suat. Ap thira phai duoc xa bd mot cach an
toan va chai duogc kiém tra dé tiép tuc hoat dong
Check that the cylinder pressure/ weight is within its safe operating limits. The cylinder shall not be

overfilled or over-pressurized. Excess pressure shall be safely discharged, and the cylinder shall be
checked for continued fitness for service.

— Dai vdi khi héa 16ng, trong lwvong cla chai khdng duoc vuot qua téng trong luong cho
phép cla chai va thanh phan bén trong
For liquefied gases the weight of the cylinder shall not exceed the total weight allowed for the cylinder
and contents combination.

— Kiém tra xem van d3au ra d3 dong chua / Check if the outlet valve is closed;

— Kiém tra ro ri khi van & vi tri dong & cac vi tri: dau ra cla van, ren két ndi gitta van va
chai, truc thao tac tay van (ti van), dia pha huy (dia nd). Tham khao mét vai trudng hop
ro ri dién hinh nhu hinh dudi day
Check for leaks when the valve is in the closed position at the following positions: valve outlet,
connection between the valve and the cylinder, valve stem, bursting disc. Refer to some typical leaks

found as below photos

Tai ti van Tai daura Tai dia nd Tai két ndi gilra van va chai
At valve stem At valve outlet At bursting disc At connection between valve
& cylinder
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7.2 Kiém tra trwc quan chai khi dé tim bat ky van dé rd rang nao, bao gdbm ca sy an toan cla

cac phu kién
Visually inspect the gas cylinder for any obvious problems, including the safety of the accessories.

— Cancd cac quy trinh dé xtr ly cac chai dugc nap day khong dung cach hodc khdng phu
hop dé tiép tuc st dung

Procedures should be in place to handle improperly filled or unsuitable vessels for further use.

—  Khi mot chai khi dwoc nap day da dwoc danh gia 1a ¢ thé sir dung duoc thi cac nap
bdo vé va/ hodc nap van thich hop phai dwoc Iap vao dé ngan lam giy hdng van gay
tai nan khi cé va cham va dé gidm thiéu sy nhiém ban & dau ra ctia van
Once a fully charged gas cylinder has been assessed as serviceable, appropriate protective caps

and/or valve caps shall be fitted to prevent the valve from damaging and causing an accident in the
event of a collision and to minimize valve outlet contamination.

— Nhat ky nap phai duoc ghi chd lai theo nhw quy trinh quan ly chat lvong dé ra. Co
nhitng hang muc co ban sau
Filling logs shall be recorded in accordance with established quality management procedures. There
are the following basic items:

o Thoi gian chai khi hoac 16 chai dwgc nap / The time when gas cylinders or batches of

cylinders are filled;
« Loai sdn pham dwoc nap vao / Type of product;

« Nhéan dang chai khi/I6 d3 duoc nap (s6 cta 16, s6 cta chai v.v) / identification of filled

gas/ batch ( batch number, cylinder number etc.)

o K&t qua kiém tra va két qua kiém sodt chat luvong / Test results and quality control results.

VIIl. BAIHOC TU MOT SO SU’ CO/ CASE STUDIES FROM INCIDENTS

8.1 Binh sdy ap suat thap bj bdc chdy / Low-pressure dryer ignites

— MO0 ta su ¢b / Trouble description:
o Binh say ap suat thap cla day chuyén nap axetylen tw bdc chay sau khi mé& nap dé
thém mudi canxi chloride. Hdu qud Ia ngudi cdng nhan thuc hién cdng viéc bi bdng
nhe

The low-pressure dryer of an acetylene filling station self-ignites after opening the cover to add
calcium chloride salt. Consequence: the worker who carrying out the job had light burn
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Binh sdy &p sudt thip ty bdc
chdy / Low pressure dryer ha
burnt by themselves,

-
) —~ il

<—Gasout
‘~

— Nguyén nhan / cause:

Khi axetylen bj ket gitta khoang khéng ctia canxi chloride giai phéng ra khi mé nap,
ti€p xUc véi ma sat trong qua trinh b6 sung mudi canxi chloride va phat chdy
Acetylene trapped between the space of calcium chloride released when opening the cover,

contact with friction during the addition of calcium chloride salt and ignited.

— Bién phap phong nglra / Precaution:
C6 1ap va lam sach binh sdy ap suat thap bang khi nito trudc khi thdo nap

Isolate and clean the low-pressure dryer with nitrogen before removing the cover.

8.2 Phéu nap canxi cacbua tw bdc chay / Calcium carbide feed hopper ignites

— M6 ta su cd: trong qua trinh nap nguyén liéu, phéu nap canxi cacbua bj b&c chay
Trouble description: The calcium carbide feed hopper spontaneously ignites during material feeding.

— Nguyén nhan / Couse:
Do clra tiép liéu bon phan rng déng khong kin, 1am rod ri khi axetylen [&n phéu nap

[
lidu va trong quad trinh cho canxi cacbua vao gy ma sat véi thanh phéu tao tia Ira

béc chay khi axetylen
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Due to the reaction tank feeding door not closing tightly, acetylene gas leaks onto the feed hopper
and in the process of adding calcium carbide, it causes friction with the hopper wall creating a
spark to ignite the acetylene gas.

— Bién phap phong nglra / Precautions:
e Kiém tra va bdo dudng dinh ky hang ndm ctra ti€p liéu. Thay phéu ti€p liéu bang
vat liéu chdng gidm ma sét, chong tinh dién
Prevention measures: annual inspection and maintenance of the refueling door. Replace the
feeding hopper with anti-friction, anti-static materials.

8.3 NG chai han can / Burst of rolled welded shells cylinders
— M6 ta su ¢b / Incident description:

e MOt ngudivan hanh trung tam khi dac biét da
vo tinh két ndi chai ap suat thap (Ap suat lam
viéc = 20 bar) v&i 6ng gbép kiém tra ro ri danh
riéng cho binh 4p suat cao (200 bar). Kiém tra
ro ri nay thuong dwoc thye hién trong truong
hop 13p dat van cho dich vu khi doc/ &n mon
/ An operator of a specialty gas center accidentally
connected low pressure cylinders (Working Pressure =
20 bar) to a leak check manifold dedicated to high
pressure cylinders (200 bar). This leak check is typically

performed in case of valve installation for
toxic/corrosive gas service.

e Ca ba chai 4p su3t thap déu nd khi dp suit nito vwgt qud ap suat nd trong qua
trinh tang ap / All three low pressure cylinders burst and fragmented when the nitrogen
pressure exceeded the burst pressure during pressurization.

o May man thay, khdng cé cong nhan nao & gan cac chai khi khi sy c6 xay ra va chi
c6 nhitng ngudi & xa hon bi thwong nhe / Fortunately no workers were near the cylinders
when the incident happened, and only minor injuries to more distant people were reported.

— Nguyén nhan / cause:

« Khéng cé dao tao rd rang cho cdng viéc bat thudng nay (cdng viéc nay duoc thuc
hién mot hodc hai [an mdi quy) / No clear training for this unusual task (task performed
once or twice a quarter)

e Quy trinh van hanh dat tai noi lam viéc nhung nguwdi van hanh khong biét / The
Standard Operating Procedure (SOP) is valid and at the workstation but unknown to the operator

o Thiéu thiét bj phat tin hiéu/canh bdo tai noi lam viéc / Lack of signaling / warning
devices at the workplace

o Thiét bj “ho tro” dé ngan két ndi sai khdng hiéu qua / A “foolproof” device to prevent a
wrong connection was inefficient

— Bién phdp phong ngura | Precautions:

» Dao tao quy trinh van hanh cho nhan vién / Carry out training of operation procedures
for all staffs
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« Dinh ky hang nam thuc hién phé bién lai quy trinh cho nhan vién / Annual periodically
re-training

o B sung cac thiét bj cAnh bdo phu hop v&i hé théng nap / supplement alarm devices
at workplace

« Puaratiéu chuan két néi cho céc thiét bi lam viéc & cac ap suat khac nhau / publish
connection standard for different kind of equipment at different working pressure

8.4 Chay, nd dng mém oxy / oxygen hose burned and exploded

M6 ta tai nan: Hai nhan vién tién hanh thi kin hé théng tai 1 tram nap. Trong lic dung
nudc xa phong dé kiém tra chd ro ri, mot vu chdy & nd da xay ra (11 diém chdy nd trén
day mém, diéu ap va dudng 6ng). Hai nhan vién chodng vang vi tiéng nd 1&n va bi ng3
xudng san nén nha xudng; hai ngudi sau d6 d3 dwgc cac nhan vién khac dua dén bénh.
K&t qua kiém tra tai bénh vién: Hai nhan vién d3 bi chan thuong tai (rdch nhe mang
nhi) va chan thwong mat do anh huéng clia vu né/

Accident description: Two employees conducted a tightness test of the Oxygen system in a filling
station. While using soapy water to check for leaks, a fire & explosion occurred (fire & explosion on 11
points on hose, regulator, and pipeline). Two employees were stunned by the loud bang and fell to the
floor of the factory floor; The two employees were later taken to the hospital by other staff.

Examination results at the hospital: Two employees suffered ear injuries (slight tearing of the eardrum)
and eye injuries because of the explosion.

Nguyén nhan / cause:

o Tram nap mdi chuwa cé kinh nghiém d3 thué 1 don vi khéng chuyén nghiép lap dit
dng. Hé théng &ng va van diéu dp khong an toan khi két ndi véi Oxy, dic biét da
phat hién thay cac diém vét khéi trén dwdng dng va thiét bi (su hién dién cda chat
dé Chéy)/ New inexperienced filling station hired a non-professional contractor to install pipes

and regulator / The pipeline & regulator is not safe to connect with Oxygen, in particular, smoke
spots have been detected on pipes and equipment (presence of inflammable substances)

e Tram nap d3 sir dung 2 8ng mém (lam bang cao su chiu dau chju ap luc cao), chat
liéu cao su khdng phu hop véi viéc ndi khi Oz dp lwec cao/ Using 2 hoses (high pressure
oil-resistant rubber hose), rubber material is not suitable for high pressure O2 gas connection.

o Tai hién truong phat hién nha thau dung 1 loai keo cuc dé chdy dung lam kin cac
diém dau ndi, van, dong ho do. Keo nay ciing con duoc phat hién sét lai bén trong
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dudng 6ng bi hdng. Loai keo nay cé thé tu bdc chdy khi cd ma sat vdi thanh éng
kim loai v&i Oxy cao ap/ At the scene, one type of extremely flammable glue was detected to
seal all connection points, valves, and gauge. This glue was also left inside the broken pipe. This
glue can spontaneously ignite on impact, friction with metal pipe wall by high-pressure oxygen.

»

LOCTITE
. 277

-

Chua kiém tra k§ 6ng goép trudc khi dua oxy vao hé théng, st dung oxy dé kiém tra
ro ri (v@ nguyén tac chi dugc thyce hién ro ri bang khi tro, vi du Nito)/ The manifold
has not been checked carefully before putting in using with Oxygen. Leak testing was done by
Oxygen is a mistake, it should be done by inert gases, Nitrogen for example.

Bién phap phong ngira | Precautions:

Thay thé& tat ca cac thiét bj, vat liéu trén hé théng bang ching loai phu hop véi oxy
/ Replace all equipment, materials by the types that are compatible with oxygen

Dam bao thiét bj trén hé thdng phai duoc tay sach dau md va cac chat dé chay khac
trudc khi dua vao sit dung véi Oxy / Ensure all equipment in the system to be cleaned from
oil, grease, or other flammable material before introducing oxygen into the system

T4t ca cic nguyén nhan ndi trén déu xuat phat tir sy thi€u hiéu biét cia nha thau
va nhan vién van hanh. Oxy 1a mét loai khi rat nguy hiém, doi héi ngudi ki su, cdng
nhan va nhan vién van hanh phai dwoc dao tao dé cé kién thirc trudce khi thye hién
cdng viéc thiét k&, thi cdng va van hanh tram nap. Cac kién thirc nay con phai duwoc
b6 sung, bdi dudng dinh ky / All above causes are because of the lack of knowledge of
contractor and operator. Oxygen is extremely dangerous; it requires the designer, worker, and

operators to have adequate knowledge before carrying out design, execution, and operation of
the filling station. Such knowledge shall be periodically regained through training.
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