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Tuyén bo te choi trach nhiém
Tét ca cac n pham clia EIGA hodc mang tén EIGA déu chira thong tin, bao gém Quy tac thwe hanh, Quy trinh an toan va thong tin ky
thuét khac dwoc lay tir cac nguon ma EIGA tin la dang tin cay va/hoac dwa trén thong tin va kinh nghiém ky thuat hién co tir cac thanh
vién cla EIGA va nhiing nguwéi khac vao ngay cong bo. Do d6, ching t6i khong dwa ra bat ky tuyén bo hay bao dadm nao ciing nhw
khéng chép nhan bét ky trach nhiém phap ly nao vé tinh chinh xac, day dd ho&c chinh xac cta thong tin cé trong cac &n pham nay.
Mac du EIGA khuyén nghi cac thanh vién nén tham khao hoac st dung cac 4n ph&m cdia minh, nhwng viéc cac thanh vién hoac bén thi
ba tham khao hoac st dung chiing la hoan toan tw nguyén va khéng mang tinh rang buéc.
EIGA hoac cac thanh vién clia n6 khong dam bao vé két qua va khong chiu trach nhiém phap Iy lién quan dén viéc tham chiéu hoac str
dung théng tin hodc d& xuét cé trong cac &n pham cuia EIGA.
EIGA kh(‘)ng kiém soat bat ky diéy gi lién quan dén vjéc thwe hién hoac kh()ng thwe hién, gidi thich sai, st dung hop ly hoac khéng dung
cach bat ky thong tin hodc de xuat nao cd trong cac an phdm cla EIGA béi bat ky ca nhén hodc t& chirc nao (bao gdm ca cac thanh vién
EIGA) va EIGA ttr choi rd rang moi trach nhiém phap ly lién quan dén viéc do.
Céc an phdm cla EIGA c6 thé dwoc xem xét dinh ky va ngudi dung dwoc khuyén céo nén tai phién ban mai nhat

Disclaimer
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representation or warranty nor accept any liability as to the accuracy, completeness or correctness of the information contained in these
publications.

While EIGA recommends reference to or use of its publications by its members, such reference to or use of EIGA’s publications by its
members or third parties are purely voluntary and not binding

Therefore, EIGA or its members make no guarantee of the results and assume no liability or responsibility in connection with the reference
to or use of information or suggestions contained in EIGA’s publications.

EIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any
information or suggestions contained in EIGA’s publications by any person or entity (including EIGA members) and EIGA expressly
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Nhirng dieu chinh tir 188/14
Amendments from 188/14

Phan / Section

Thay do6i / Change

Tai liéu dwoc cap nhat theo mau maoi
Document is updated to the new template

Cac dinh nghia dwoc cap nhat theo mau méi va moét s6 dinh nghia ky thuat da
dwoc cap nhat

Definitions are updated to the new template and some technical definitions have been
updated

DPoan 4 cii va muyc 13.2 ci lién quan — vi du vé viéc ro ri khi doc lién quan dén khi
hda léng — da dworc loai bd. Thong tin nay da 16i thoi.

The old paragraph 4 and related old section 13.2 — examples of toxic gas releases related to
liquified gases — have been taken out. The information was outdated.

5.8

Chuong vé phong chay chira chay da dwoc viét lai
The chapter about fire fighting has been rewritten

LUUY  Cac thay déi ky thuat dwoc gach chan

NOTE . 7:echnical changgs are shown underlined )

Thay doi b sung: thay déi tai liéu tham khao: Tai liéu EIGA s6 97 thanh ISO/TR 11364
Additional change: change of reference: EIGA doc. 97 to ISO/TR 11364
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1.

Gi&i thiéu / Introduction

Cac thanh vién EIGA dang nap khi héa Idng déc vao cac loai binh chira khi van chuyén khac
nhau (chai, nhédm chai, binh chiu ap lwc, bén ISO, v.v...). Khi héa 16ng thwéng dwocchiét nap qua
pha 16ng dé gidm thoi gian van hanh. Cac thanh vién EIGA cung cap khi héa I6ng doc dusi ap
suéat cho khach hang dé rat cac san phadm nay tir pha 16ng hodc pha hoi. Viéc rd ri ngau nhién
pha 16ng cla cac sa&n phadm nay tiém &n rdi ro I&n hon so v&i ro ri pha hoi vi lwu lwgng cé thé
cao hon dang ké.

EIGA members are filling toxic liquefied gases in different types of transportable gas containers
(cylinders, cylinder bundles, pressure drums, ISO-containers, etc...). The liquefied gases are
usually transferred via the liquid phase in order to reduce the duration of the operation. EIGA
members supply toxic liquefied gases under pressure to customers who withdraw these products
from the liquid phase or the vapour phase. Accidental releases of the liquid phase of these
products present greater risks than vapour phase release since the flow rates can be significantly
higher.

Cac khi hoéa 16ng doc thwong duwoc cac thanh vién EIGA thao tac véi lwong I6n bao gébm
amoniac, clo, hydro clorua va lwu huynh dioxit. Viéc s& dung chiing gan day da tang lén cho cac
ng dung mé&i trong nganh céng nghiép ban dan va quang dién.

The toxic liquefied gases that are usually handled in large quantities by EIGA members include
ammonia, chlorine, hydrogen chloride and sulphur dioxide. Their use has recently increased for
new applications in the semiconductor and photovoltaic industries.

Pham vi va muc dich / Scope and purpose

Quy tac thwe hanh nay mé ta cac hwéng dan dé nap va st dung khi héa 16ng doc trong cac binh
chtra di déng:

This code of practice describes guidelines for the filling and use of toxic liquefied gases in
transportable receptacles:

e cac tinh nang an toan thiét ké dé van hanh an toan hé théng
design safety features for a safe operation of the installation,

e cac bién phap an toan dé van hanh cac hé thong do
safety measures to operate such installations,

e C&c yéu cau vé kién thirc ctia ngudi van hanh.

operator knowledge requirements.

Cac khuyén nghi trong tai liéu nay ciing nén dwoc xem xét déi véi viécchiét nap khi doc & pha
Idng dé nap khi tron.

The recommendations in this document should also be considered for the transfilling of toxic
gases in the liquid phase for the preparation of gas mixtures.

Viéc str dung bao gém viéc dwa binh vao van hanh bang cach két néi n6 véi hé théng dwdng
dng hoac hé thdng kiém soat ap suét. N6 khéng bao gébm viéc sir dung sé&n pham trong cac hoat
dong cla qua trinh nhwng bao gém céac bién phap an toan dé tranh nhiém ban chéo tir hé théng
cla ngwdi dung.

The use includes the placement of the container into service by connecting it to the piping or the
pressure control systems. It excludes the use of the product in process operations but includes
safety measures to avoid cross-contamination from the user’s installation.

Khi héa 16ng doc dwoc dinh nghia trong muc 3. Viéc nap toén chiva tinh sé lwong I&n va thiét bi
van chuyén 16n (vi du: Bén chiva khi nhiéu phan t& (MEGCs), cdng-ten-no ISO) bang khi héa
Idng ddc nam ngoai pham vi cla tai liéu.

Toxic liquefied gases are defined in section 3. The filling of bulk static storage and large
transportable equipment (e.g. Multiple-Element Gas Containers (MEGCs), ISO containers) with
toxic liquefied gases is outside the scope of the document.

Viéc nap khi ddc vao chai cé vat liéu hap phu ciing ndm ngoai pham vi cla tai liéu nay.
The filling of toxic gases in cylinders with an adsorbed material is also outside the scope of this
document.

Cac khai niém / Definitions
Cho muyc dich ctia &n phdm nay, cac dinh nghia sau day duoc ap dung.
For the purpose of this publication the following definitions apply.

3.1. Thuat ngir xuat ban / Publication terminology
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. Phai / Shall

Chi ra réng tha tuc nay Ia bat budc. N6 dwoc st dung khi tiéu chi vé sw phu hop voi
cac khuyén nghi cu thé khong cho phép sai léch.

Indicates that the procedure is mandatory. It is used wherever the criterion for
conformance to specific recommendations allows no deviation.

. Nén / Should

Cho biét rdng mét tha tuc 1a dwoc khuyén nghi.
Indicates that a procedure is recommended.

. C6 thé va khéng can / May and Need not

Cho biét rang tha tuc nay la tay chon.
Indicates that the procedure is optional.

. Sé/will

Chi dwoc st dung dé chi ra twong lai, khéng phai la mirc d6 yéu cau.
Is used only to indicate the future, not a degree of requirement.

. Cothé/ can

Chi ra mét kha nang hoac nang lwc.
Indicates a possibility or ability.

3.2. Binh nghia ky thuat / Technical definitions

3.21.

3.2.2.

Khi héa léng doc / Toxic liquefied gases

Vé&i muc dich cua tai liéu nay, khi doc la cac khi va hén hop khi dwoc phan
loai theo Quy dinh (EC) s6 1272/2008 (Phan loai, ghi nhan va déng géi cac
chét va hén hop- CLP) la Poc cép tinh, loai 1, 2 hoac 3. Diéu nay twong &ng
va&i cac khi ¢d LC50 chudt 1h<5000vppm hoac LC50 chudt 4h < 2500vppm va
theo dinh nghta “Doc” theo Hiép dinh Chau Au vé Van chuyén Hang héa Nguy
hiém bang Pwéng bd (ADR). [1,2]".

For the purpose of this document, toxic gases are gases and gas mixtures that are
classified according to Regulation (EC) No 1272/2008 (Classification, labelling and
packaging of substances and mixtures- CLP) as Acute Toxic, category 1, 2, or 3. This
corresponds to the gases having a LC50rat1h<5000vppm or a LC50 rat4h <
2500vppm and to the definition of “Toxic” according to the European Agreement
concerning the International Carriage of Dangerous Goods by Road (ADR). [1,2]

ADR dinh nghia khi héa 1&dng 1a khi ma khi dwoc nap dwdi dp suat dé van
chuyén thi & dang Idng mot phan & nhiét dé trén -50 °C.

ADR defines a liquefied gas as a gas which when packaged under pressure for
carriage is partially liquid at temperatures above -50 °C.

Cac khi héa Ié6ng doc chinh dwoc cac thanh vién EIGA thao tac dwoc liét ké
trong Phu luc A cuda tai liéu nay. Nhiéu d@ liéu hon bao gém phan loai CLP
day du cha cac khi déc dwoc cac thanh vién EIGA thao tac dwoc cung cép
trong EIGA Doc 169, Hwéng dan Phan loai va Ghi nhan theo Quy dinh EC
1272/2008 (Quy dinh CLP) [3].

The main liquefied toxic gases handled by EIGA members are listed in Appendix A of
this document. More data including the full CLP classification of the toxic gases
handled by EIGA members is given in EIGA Doc 169, Classification and Labelling
Guide in accordance with EC Regulation 1272/2008 (CLP Regulation) [3].

Binh khi / Gas containers

V&i muc dich cda tai liéu nay, binh khi bao gdm cac binh chra khi va MEGCs
nhw dwoc dinh nghia trong ADR:

For the purpose of this document, gas containers include the gas receptacles and the
MEGC:s as defined in the ADR:

' Cac tai liéu tham khao duoc thé& hién bang sb trong ngodc vudng va duoc liét ké theo thi tw xuét hién trong
phan tai liéu tham khao.
References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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Hop khi: bat ky binh chtra khdng nap lai dwgc nao chira, dwéi ap suat, mot
khi hodc hén hop khi. N6 cé thé dwoc trang bi van. Dung tich cltia cac binh
chira lam béng kim loai khéng dwoc virot qua 1.000 ml; dung tich clia cac
binh chtra lam béng vat liéu téng hop hoac thay tinh khéng dwoc vwot qua
500 ml.

Gas cartridges: any non-refillable receptacle containing, under pressure, a gas or a
mixture of gases. It may be fitted with a valve. The capacity of receptacles made of
metal shall not exceed 1000 ml; that of receptacles made of synthetic material or of
glass shall not exceed 500 ml.

Chai: mét binh ap lwc di déng co6 dung tich nwéc khéng vwot qua 150 lit.
Cylinder: a transportable pressure receptacle of a water capacity not exceeding
150 litres.

Nhom chai: mét tap hop cac chai duwoc gén chat v&i nhau va dwoc ndi voi
nhau bidng mét dng gép va dwoc van chuyén nhu mét don vi. Téng dung
tich nwéc khong dwoc virot qua 3.000 lit ngoai trir cac nhdom chai dung dé
van chuyén khi doc thudc Loai 2 (cac nhoém bat ddu bang chir T theo
2.2.2.1.3) phai dwoc gi¢i han & dung tich nwéc 1.000 lit.

Bundle of cylinders: an assembly of cylinders that are fastened together and which
are interconnected by a manifold and carried as a unit. The total water capacity
shall not exceed 3 000 litres except that bundles intended for the carriage of toxic
gases of Class 2 (groups starting with letter T according to 2.2.2.1.3) shall be
limited to 1 000 litres water capacity.

Binh chiu ap Iwc: mét binh ap lwc di ddng han c6 dung tich nwéc trén 150
lit va khéng qua 1.000 lit, (vi du: binh chi*a hinh try dwgc trang bi vanh lan,
hinh cau trén dé truot).

Pressure drum: a welded transportable pressure receptacle of a water capacity
exceeding 150 litres and of not more than 1 000 litres, (e.g. cylindrical receptacles
equipped with rolling hoops, spheres on skids).

Ong: mét binh ap lwc di ddng khéng han cé dung tich nwéc trén 150 lit va
khéng qua 3.000 lit; éng cling dwoc goi |a “ton container” & Hoa Ky.

Tube: a seamless transportable pressure receptacle of a water capacity exceeding
150 litres and of not more than 3 000 litres; tubes are also called “ton containers” in
the US.

Binh khi nhiéu phan t&r (MEGC): mét don vi chira cac phan tr dwoc nbi voi
nhau bang moét dng gép va dwoc gan trén khung. Cac phan t&r sau day
dwoc coi la phan t&r ctia binh khi nhiéu phan ti: chai, ng, binh chiu ap lwc
va nhém chai cling nhw bdén dé van chuyén khi thudc Loai 2 cé dung tich
hon 450 lit.

Multiple-element gas container (MEGC): a unit containing elements which are
linked to each other by a manifold and mounted on a frame. The following
elements are considered to be elements of a multiple-element gas container:
cylinders, tubes, pressure drums and bundles of cylinders as well as tanks for the
carriage of gases of Class 2 having a capacity of more than 450 litres.

Bén di déng/Bdn chira dang cdng-ten-no: mét don vi van chuyén bao gom
mot vé va cac thiét bi va khi dwoc st dung dé van chuyén khi c6 dung tich
hon 0,45 m® (450 lit).

Portable Tank/Tank container: a transport unit comprising a shell and items of
equipment and when used for the carriage of gases having a capacity of more than
0.45 m3 (450 litres).

Bdn di ddng/Bdn cong-ten-no’ cling dwoc goi 1a “Cong-ten-no ISO” hodc
“MO-dun ISO” trong thuat nglr chuyén nganh.

Portable Tanks/Tank containers are also called “ISO Containers” or “ISO Modules”
in the Industry jargon.

3.2.3. Ty lé nap / Filling ratio
- Laty 1& khoi lwgng khi so voi khdi lwgng nwdc & 15 °C s& nap day hoan toan
mot binh chju ap Iywc dwgc trang bi san sang dé sir dung. Ty |é nap cho cac
khi dwgc dinh nghia trong Muc 4.1.4.1 P200 cta ADR.
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4,

Means the ratio of the mass of gas to the mass of water at 15 °C that would fill
completely a pressure receptacle fitted ready for use. Filling ratios for the gases are
defined in Section 4.1.4.1 P200 of ADR.

3.2.4. LC50

- LC 50 (ndng dd gay chét 50%) c6 nghia la ndng dd clia mét héa chét trong
khéng khi hodc clia mdt héa chat trong nwéc gay ra cai chét cho 50% (mot
ntra) cia mot nhém dong vat thir nghiém.

LC 50 (50% lethal concentration) means the concentration of a chemical in air or of a
chemical in water which causes the death of 50% (one half) of a group of test animals.

Cac phwong phap chiét nap khi héa 16ng / Methods of transferring liquefied gases

Phan nay mé ta cac phwong phap chiét nap khac nhau:
This section describes the different methods of transfilling:

e Chiét nap pha Idng bang bom
Liquid phase transfer by pump

o Chiét nap 16ng sr dung &p suét khi trén dinh
Transfer of liquid using gas top pressure

e Chiét nap bang cach lam 4m binh cép
Transfer by warming up the supply receptacle

e Chiét nap bang cach lam lanh binh nhan
Transfer by cooling down the receiving receptacle

C6 mot sé phwong phap khac nhau c6 thé dwoc st dung dé chiét nap khi hoéa 1dng doc. Diéu
quan trong 1a phai thuc hién danh gia rui ro trwdc khi tién hanh béat ky hoat ddng chiét nap nao
nhw vay va viéc chiét nap phai dwoc thue hién bang thiét bi da duoc thiét ké dac biét cho muc
dich nay. Khi mét hé théng dwoc st dung dé chiét nap mot sé san pham khac nhau, danh gia rai
ro cling phai xem xét tinh twong thich cGa cac san phdm dwoc chiét nap véi nhau va véi cac
thanh phan céu thanh hé théng chiét nap. Xem muc 6 “Yéu cau van hanh”.

There are several different methods that can be used for the transfer of toxic liquefied gases. It is
important that a risk assessment is undertaken before any such transfer is carried out and the
transfer is undertaken using equipment that has been specifically designed for this purpose.
Where a system is to be used to transfer several different products, the risk assessment shall
also examine compatibility of the products to be transferred with each other and with the
components making up the transfer system. See section 6 “Operational Requirements”.

M&c du cé su khac biét trong thiét ké cta cac thiét bi dwoc st dung, tat cd ching déu chia sé
mot nguyén tc chung dé nap khi hoéa 16ng, dé 1a viéc st dung can dé xac dinh lwong khi dwoc
nap vao binh nhan. Cac so do dong chay trong cac doan van sau chi la so dd minh hoa cac
nguyén téc chung va thiét bi chinh can thiét trong 4 phwong phap chiét nap. Chung khéng thay
thé So d6 dwdng 6ng va thiét bi (P&ID) chi tiét dwa trén Nghién clru Mbi nguy va Kha nédng van
hanh (HAZOP) va cac phan tich rii ro khac.

Although there are variations in the designs of equipment used, they all share a common principle
for filling liquefied gases, namely the use of a weigh scale to determine the amount of gas filled
into the receiving pressure receptacle. The flow diagrams in the following paragraphs are
schematics only that illustrate the general principles and main equipment needed in the 4
methods of transfilling. They do not replace detailed Piping and Instrumentation Diagrams
(P&IDs) based on Hazard and Operability Study (HAZOP) and other risks analysis.

Trudc khi bt dau nap khi héa 16ng déc, phai thwe hién kiém tra trwéc khi nap déi voi ca thiét bi
nap va thiét bi nhan chiu ap lwc. Xem muc 6 “Y&u cau van hanh”.

Before commencing the transfer of toxic liquefied gases, pre-fill inspection of both the filling
equipment and the receiving pressure receptacle shall be undertaken. See section 6 “Operational
Requirements.

Cac khuyén nghi van hanh chung cho tat ca cac phwong phap chiét nap:
Generic operational recommendations for all methods of transfer:

e Can duoc st dung phai co kich thwdc, pham vi va dé chinh xac phu hgp vai kich thwde cia
binh chtra tiép nhan dwoc nap va phai dwoc hiéu chuan.
The weigh scale to be used shall be of suitable dimensions, range and accuracy for the size of receiving
receptacle to be filled and shall be calibrated.

e Truwdc khi bat dau hoat dong chiét nap, chirc nang cla can nén duoc xac nhan bang cach st
dung mot loat cac qua can kiém tra.
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Prior to commencing the transfilling operation, the functionality of the weigh scale should be confirmed
using a range of check weights.

Trwoc khi bat dau hoat dong chiét nap, phai thuc hién kiém tra ro ri cta hé thdng nap thyc
hi‘én, voi su’tép trung dac biét vao cac két noi ch?i. Viéc kiém tra ro ri ¢ thé dwoc thwe hién
bang moét s ky thuat khac nhau, vi dy, tao ap bang khi tro va kiém tra sw sut ap trong mot
khodng th&i gian xac dinh.

Before commencing the transfilling operation, leak testing of the filling system shall be undertaken, with
special focus on cylinder connections. Leak testing can be undertaken using a number of different
techniques for example, pressurisation with an inert gas and check for a pressure drop over a known
period of time.

Phwong phap kiém tra ro ri dwoc stv dung nén dwoc dwa ra danh gia rii ro van hanh truéc khi
trién khai.

The method of leak testing to be used should be subjected to an operational risk assessment prior to
implementation.

Hé thdng phai dwoc thiét ké dé gidm thiéu rdi ro 16ng bi ket bén trong cac doan dwéng éng va
thanh phan, dan dén kha ndng hw hdng hé thdng do qua ap. Noi cac thiét bj gidam ap duoc
l4p dat dé bao vé, cac thiét bi nay phai xa& dén moét vi tri an toan nhw mét hé théng x& ly khi
thai.

The system shall be designed so as to minimise the risk of liquid becoming trapped within
sections of pipe work and components, leading to a possible failure of the system due to over
pressurisation. Where relief devices are installed to offer protection, these devices shall relieve to a safe
location such as an abatement system.

Khéng cho phép xa khi héa 1dng doc ra khi quyén. Do d6, mot hé thdng x& ly khi thai 1a mot
thanh phan khong thé thiéu trong hé thdng chiét nap. Phwong phap x& ly khi thai phai twong
thich v&i khi hoa 1dng dang dwoc chiét nap. Hé théng x& ly khi thai nén cé di cong suét dé
chira ca viéc xa chét thwdng xuyén va lwong chat dwoc gidi phong trong moét sy kién bat
thwong, vi du, mot sy gidi phong do ro ri hodc héng héc cia moét thanh phan ctia hé théng
nap.

The venting of toxic liquefied gases to atmosphere shall not be permitted. Therefore, an abatement
system is an integral component within the transfilling system. The method of abatement shall be
compatible with the liquefied gas being transfilled. The abatement system should have sufficient capacity
to accommodate both routine venting of substances and quantities of substances released during a non-
routine event, for example a release due to leakage or failure of a component of the filling system.

Viéc danh gia rui ro phai xac dinh cac bién phap bd sung dé ngan I16ng trong trwérng hop ro ri
tr bom va/hodc binh chira.

The risk assessment shall determine additional measures for liquid containment in case of leak from
pump and/or receptacle.

Sau khi hoan thanh viéc chiét nap khi hoa long déc, bat ké phuong phap chiét nap nao duoc st
dung, phai thiec hién kiém tra sau khi nap doi v&i binh chira tiép nhan. Xem muc 6 “Yéu cau van
hanh”.

Upon completion of the transfer of toxic liquefied gases, irrespective of transfer method used, post fill
inspection of the receiving receptacle shall take place. See section 6 “Operational Requirements”.

4.1. Chiét nap pha Iéng bang bom / Liquid phase transfer by pump

Bom s&n pham |a phwong phap phd bién nhat dé chiét nap khi héa 16ng vao binh nhan chiju
ap lwc. Dbi voi cac chat khéng én dinh vé mat héa hoc (vi du: ethylene oxide), wu tién thuc
hién chiét nap béng &p suét.

Pumping the product is the most common method of transferring the liquefied gas into the receiving
pressure receptacle. For chemically unstable substances (e.g. ethylene oxide) transfer by pressure is
preferred.

4.1.1. B6 tri so' d6 | Schematic arrangement
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4.1.2. M6 ta phwong phap / Description of the method

- San pham héa 16ng dwoc chiét nap tir binh chira cung cép (vi du: bén dang cong-ten-

no, binh chiu &p lwc drum, chai, v.v.) d&n binh nhan chiu ap lwc bang cach s dung
mot may bom. Binh tiép nhan dwoc dat trén mot can da hiéu chuan dé lwong san
phadm dwoc chiét nap c6 thé dwoc do va cac bién phap bado vé dwoc thuc hién dé
ngdn viéc nap qua day. Cac van ndm doc theo hé théng dwoc st dung dé kiém soat
dong chay cla san pham.
Liquefied product is transferred from the supply receptacle (e.g. tank container, pressure drum,
cylinder etc) to the receiving pressure receptacle using a pump. The receiving receptacle is
positioned on a calibrated weigh scale in order that the quantity of transferred product can be
measured and safeguards be implemented to prevent over filling. Valves located along the
system are used to control the flow of product.

- M6t vong tuan hoan ap suét dwoc lap dat & sau dau ra bom va cho phép san pham
dwoc tuan hoan tré lai dau hat cta bom trong trdng hop bom bi "nghén" (vi du khi
hoan thanh viéc nap binh tiép nhan). Biéu nay giup bao vé bom.

A pressure recycle loop is installed downstream of the pump discharge and allows product to be
recycled into the pump suction in the event that the pump is “dead ended” (for example upon
completion of filling the receiving receptacle). This protects the pump.

- Sau khi hoan thanh viéc nap san phdm dén binh chia tiép nhan, dwong nap (6ng

mém / éng ndi ngén) hodc dau ndi phai dwoc xa va hat chan khéng/théng thdi dé cho
phép ngét két néi an toan. V&i tinh chat doc cla cac san phdm dang dwoc thao tac,
viéc xa& nhu vay phai dwoc thue hién thong qua mét chat hap thu phu hop.
Upon completion of product transfer to the receiving receptacle, the filling line (hose / pigtail) or
connector shall be vented and evacuated/purged to allow safe disconnection. Given the toxic
nature of the products being handled, such venting has to be done via a suitable scrubbing
medium.

- Khi héa ldng ddc khéng duoc phép xa ra khi quyén.
Toxic liquefied gases shall not be vented to atmosphere.

4.1.3. Cac bién phap phong ngira vé thiét ké va van hanh / Design and operational
precautions
- Khi thiét ké& va van hanh mot hé théng s& dung phwong phap nap pha Idng bang bom,
mot s6 yéu td can dwoc xem xét:
When designing and operating a system that utilizes liquid phase transfer using a pump, a
number of factors need to be considered:

e Bom duoc st dung phai twong thich véi ca tinh chat héa hoc va vat ly ctia khi héa
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I6ng dwoc chiét nap.
The pump to be used shall be compatible with both the chemical and physical properties of
the liquefied gas to be transferred.

e Bom nén c6 kich thuwoc va cong suét phu hop cho hé thdng ¢é giam thiéu rdi ro
nap qua muc binh chira tiep nhan.

The pump should be of suitable size and capacity for the system in order to minimise the
risk of oveffilling the receiving receptacle.

e Hé théng nén duwoc thiét k& dé& gidm thidu rdi ro bom chay khé hodc bi "nghén".
The system should be designed to minimise the risk of the pump being run dry or “dead
ended”.

e Ca hai kich ban nay c6 thé dan dén hw hdng, lam anh huwéng dén tinh toan ven
clia bom.

Both scenarios can result in damage which can compromise the integrity of the pump.

e Nén xem xét rdi ro khi bom tao ra diéu kién chan khéng, cé thé dan dén hién
twong nd sap (implosion) cua thiét bi cap khi.
The risk of the pump creating a vacuum condition and potential implosion of the supply
receptacle should be addressed.

4.2. Chiét nap 16ng str dung ap suat khi tro trén dinh / Transfer of liquid using inert gas top
pressure

4.2.1. B6 tri so d6 | Schematic arrangement
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4.2.2.

4.2.3.

M6 ta phwong phap / Description of the method

Mot phwong phap khac dé chuyen khi héa 16ng doc 1a béng ap suét. Trong phwong
phap nay, binh cap dwoc cap mot &p suét dinh cda khi tro nén nhw nito. Ap suét cla
binh cap Ién hon ap suét ctia binh nhan, sy chénh léch ap suét nay 1a luwc day khi hoa
Idng tlr binh cAp sang binh nhan.

Another method of transferring toxic liquefied gases is by pressure. In this method, the supply
receptacle has a ‘“top” pressure of a compressed inert gas such nitrogen applied to it. The
pressure of the supply receptacle is greater than the pressure of the receiving receptacle, this
difference in pressure being the driving force which pushes the liquefied gas from the supply to
the receiving receptacle.

Khi loai thao tac nay dwoc thic hién, diéu quan trong la gidi han ap suét cda binh cép
khong bi vieot qua. Binh cap phai dwoc bao vé bang cach lap dat cac van gidm ap co
dinh mt&c pht hop dé ngédn ngira qua ap voi khi tro nén dang dwoc str dung.

When this type of operation is performed, it is important that the pressure limitations of the
supply receptacle are not exceeded. The supply receptacle shall be protected by the installation
of suitably rated pressure relief valves in order to prevent over pressurisation with the
compressed inert gas being used.

Binh nhan dwoc dat trén can da hiéu chuan dé cé thé do lwong lvong san pham
duwoc nap va thuc hién cac bién phap bdo vé dé ngan nap qua day. Cac van dwoc dat
doc theo hé théng dwoc sir dung dé kiém soat dong chay ctia san pham.

The receiving receptacle is positioned on a calibrated weigh scale in order that the quantity of
transferred product can be measured and safeguards be implemented to prevent over filling.
Valves located along the system are used to control the flow of product.

Sau khi hoan tat viéc chuyén san pham sang binh nhan, duéng nap (bng mém/éng
ndi) hodc dau ndi phai dwoc xa dé cho phép ngét két ndi an toan. Véi tinh chat doc
cla cac san phadm dang dwoc thao tac, viéc xa nhw vay phai dwoc thwe hién théng
qua mét méi trwdng hap thu phu hop.

Upon completion of product transfer to the receiving receptacle, the filling line (hose/pigtail) or
connector has to be vented to allow safe disconnection. Given the toxic nature of the products
being handled, such venting shall be done via a suitable scrubbing medium.

Chét lvong clia khi tro dwoc si dung dé tao ap suét dinh 1a v cing quan trong. Cac
tap chat c6 mét trong khi tro' (nwéc, OXy, V. v.) khéng chi anh hwéng dén chét lwong
tong thé cta khi héa 1dng dwoc chuyén ma con cé thé tao ra cac tinh hudng nguy
hiém.

The quality of the inert gas used to establish the “top” pressure is of the utmost importance.
Impurities present in the inert gas (water, oxygen, etc) do not only have an effect on the overall
quality of the transferred liquefied gas, they can also create hazardous situations.

Vi dy, néu nbng do &m cao c6 mat trong khi tro dwoc siv dung dé chuyén khi hoa 1ong
an mon, toc d6 hu hong do an mon xay ra trong hé thong nap sé tang dang ké. biéu
nay cé thé dan dén héng héc cac bd phan trong hé thdng nap.

For example, if high concentrations of moisture are present in an inert gas used in the transfer
of a corrosive liquefied gas, the rate at which damage due to corrosion takes place within the
filling system increases significantly. This can result in failure of components in the filling
system.

Do do, trwdc khi két néi véi hé théng nap, viéc nhan dang va chat lwong cla khi tro
phai dwoc xac dinh déi v&i cac tap chat quan trong vé an toan va chat lvgng.
Therefore, before connection to the transfer system, the identity and the quality of the inert gas
shall be verified with respect to safety and quality critical impurities.

Céc thiét bi chdng chay nguwoc nén dwoc lap vao ngudn cép khi tro dé gidm thiéu rai
ro san phadm chdy ngwoc. Ngudn cép khi tro néu c6 thé nén dwoc danh riéng cho hé
thdng ma né dang dwoc st dung dé tranh lay nhidm chéo va kha nang tron 1an cac
chét khoéng twong thich v& mat héa hoc dan dén viéc tao ra cac tinh hudng cé kha
nang nguy hiém.

Non return devices should be fitted to the inert gas supply to minimise the risk of back flow of
product. The supply of inert gas should where possible be dedicated to the system it is being
used on so as to avoid cross contamination and the potential for the mixing of chemically
incompatible substances resulting in the creation of potentially hazardous situations.

Cac bién phap phong nglra vé thiét ké va van hanh / Design and operational

precautions

Khi tro' cung cé&p cho binh cép phai cé ap suét bang hoac thap hon ap suat lam viéc

cla hé thong chiét nap va binh chira. Trwdng hop ap suat cung cap khi tro dwgce dieu
12
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chinh, moét thiét bi gidam ap phéi duwoc lap dat sau bo diéu chinh, duoc thiét ke de bao
vé khai viéc vwot qua ap suat lam viéc cla binh chira va clia hé théngchiét nap trong
trwdng hop bo diéu chinh bi héng.

The inert gas supplied to the supply receptacle shall be at an equal or lower pressure than the
working pressure of the transfilling system and the receptacle. Where the inert gas supply
pressure is regulated, a pressure relief device shall be fitted downstream of the regulator,
designed in order to protect the exceeding the working pressure of the receptacle and of the
transfilling system in the event of failure of the regulator.

Khi chiét nap khi héa 1dng &n mon bang cach s dung ap suat dinh khi tro, d6 am
ham lwong cla khi tro' la rat quan trong. Sy hién dién cta d6 &m c6 thé dan dén hu
héng do an mon doi v&i hé thong chiét nap va hinh thanh tap chat. Viéc phong ngtra
la rAt quan trong trong cac hé thdng thao tac san pham cé do tinh khiét cao.

When transfilling corrosive liquefied gases utilising an inert gas top pressure, the moisture
content of the inert gas is of great importance. The presence of moisture may result in corrosion
damage fto the transfilling system and formation of impurities. Prevention is critical in systems
handling high purity products.

Hé thdng cung cép khi tro phai dwoc trang bi van mét chiéu hodc mét sé phwong tién
khac dé ngan chan kha ndng chady ngwoc khi héa 1dng tir binh cAp dén ngudn khi tro.
Van mét chiéu hogc cac thiét bi khac dwoc thiét ké dé ngan chay ngwoc nén duoc
bao tri theo khuyén nghij cia nha san xuat.

The inert gas supply system shall be fitted with check valves or some other means of preventing
possible back flow of liquefied gas from the supply receptacle to the inert gas source. Check
valves or other devices designed to prevent back flow should be maintained in accordance with
manufacturer’'s recommendations.

Sau khi hoan tat qua trinh nap, ap suét trong ca binh cip va binh nhan pha| duoc
kiém tra va glam néu can. Viéc giam ap phai dwoc thwe hién bang cach xa khi ra hé
thdng gidm thiéu.

Upon completion of product transfer the pressure in both the supply and receiving receptacles
shall be checked and reduced if required. The reduction in pressure shall be achieved by
venting gases to the abatement system.

4.3. Chuyén bang cach gia nhiét binh cap / Transfer by warming up the supply receptacle

vi du: binh chiju ap luc, chai dugc
dat trong 4o nhiét hodc bé gia
nhiét dugc kiém soét nhiét dé

Supply Receptacle

e.g. pressure drum, cylinder positioned

in thermostatically controlled heating
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-" buong xa
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4.3.2. M6 ta phwong phap / Description of the method

Phwong phap nay dwoc st dung phd bién nhéat khi chuyen khi hoa lédng ttr mét binh
cap nhd nhw binh chiu ap lwc hodc chai. N6 cling dwoc st dung dé tranh khi tro diing
dé tao ap bi hoa tan vao san pham dwoc chiét nap.
This method is most commonly used when transferring liquefied gases from a small supply
receptacle such as a pressure drum or cylinder. It is also used to avoid the inert gas for
pressurization being dissolved in the transferred product.

Néu viéc nap ldng dugc thirc hién, binh cap phai dugc trang bi 6ng nhiing bén trong.
Hoi c6 thé dugc chuyén tir cac binh chira khong co éng nhing. Dé dat tbc d6 chuyén
hiéu qua, chai nhan con duwgc lam mat aé ngung tu pha hoi (tham khao 4.4). Can luu
y réng mot sb thiét ké binh chra cé kha ‘nang cap cé léng va hoi. Cac binh nay dwoc
trang bi nhidu hon moét van (mét van cép 1dng, mét van cap hoi), hodc mét van hai
cbng (dau ra) duy nhét. Binh cip duoc gia nhiét, do do tao ra sw tang ap suat hoi bén
trong binh cha. Binh nhan cé thé & nhiét d méi trwdng hodc dwoc lam mat. Sy
chénh ap duwoc tao ra bdi sw khac biét vé nhiét do gitra hai binh chira sé cung cép lwc
day khi héa 16ng tir binh c&p sang binh nhan.

If transfer of liquid is to be undertaken, the supply receptacle shall be fitted with an internal dip
tube. Vapour can be transferred from receptacles that do not have a dip tube fitted. For efficient
transfer rates the receiving cylinder additionally is cooled to condense the vapour phase (refer
to 4.4). It should be noted that some designs of receptacle have the ability to deliver both liquid
and vapour. These receptacles are either fitted with more than one valve (one valve delivers
liquid, one valve delivers vapour), or a single dual port (outlet) valve. The supply receptacle is
heated, thereby generating an increase in vapour pressure within the receptacle. The receiving
receptacle can be at either ambient temperature or cooled. It is the pressure differential created
by the difference in temperature between the two receptacles that provides the driving force
which pushes the liquefied gas from the supply to the receiving receptacle.

Binh cép tét nhat nén dwoc gia nhiét bang cach s dung 4o gia nhiét. Cac phwong
tién khac nhw st dung bé nwéc ciling cd thé dwoc st dung.

The supply receptacle is preferably heated using a heating jacket. Other means such as the use
of a water bath can be used.

Béat k& phwong phap gia nhiét nao dwoc st dung, cd mot sé yéu td an toan can xem
xét:
Whichever method of heating is used, there are a number of safety factors to consider:

e Bat ky hé théng gia nhiét nao cting khong dwoc phép lam nhiét d6 cta binh cép
vuot qua 65°C (theo hwdng dan dong géi P200 ciia ADR). Hé théng phai duoc
diéu khién bang bd diéu nhiét va duoc thiét ké dé hdng & trang thai “ngudi”.

Any heating system should not allow the temperature of the supply receptacle to exceed
65°C (in accordance to ADR packing instruction P200). The system shall be thermostatically
controlled and be designed to fail “cold”.

e Né&u duoc sir dung trong viéc chuyén khi héa 1dng dé chay, hé thdng gia nhiét phai
tuan tha ATEX va khoéng cung cp ngudn danh Itra cho bat ky sw rd ri s&n pham
nao co thé xay ra.

If used in the transfer of flammable liquefied gases, the heating system should be ATEX
compliant and not provide a source of ignition to any possible product leakage.

e Tranh s dung bé nwéc gia nhiét khi thao tac véi khi héa 16ng &n mon, vi cac diéu
kién Am wot co thé dwoc tao ra bdi cac hé théng nhw vay cé thé day nhanh téc do
hw héng do an mon xay ra trong truéng hop san pham bi ro ri.

The use of heated water baths should be avoided when handling corrosive liquefied gases,
as the humid conditions that can be produced by such systems can accelerate the rate at
which corrosion damage occurs in the event of a leakage of product.

Binh nhan dwoc dét trén ban can da hiéu chuan dé cé thé do lwdng lwong san phadm
dwoc chuyén va thyc hién cac bién phap bao vé dé& ngan ngira nap qua day. C4c van
duwoc dat doc theo hé thdng dwoc st dung dé kiém soat dong chay cta san pham.
The receiving receptacle is positioned on a calibrated weigh scale in order that the quantity of
transferred product can be measured and safeguards be implemented to prevent overfilling.
Valves located along the system are used to control the flow of product.

Sau khi hoan tat viéc chuyén san phdm sang binh nhan, duong nap (6ng mem/ong
ndi) hodc dau néi phai dwoc xa va hat chan khong/thong thdi dé cho phép ngéat két nbi
an toan. V&i tinh chat doc hoac dé chay cla cac san phdm dang dwoc thao tac, viéc
xa& nhw vay phai dwoc thuwe hién théng qua moét hé thdng thai bd phu hop.

Upon completion of product transfer to the receiving receptacle, the filling line (hose/pigtail) or
connector shall be vented and evacuated/purged to allow safe disconnection. Given the toxic or

flammable nature of the products being handled, such venting shall be done via a suitable
14
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disposal system.

4.3.3. Cac bién phap phong ngira vé thiét ké va van hanh / Design and operational
precautions

- Viéc lya chon moi chét gia nhiét duoc st dung phai 1a dbi twong clta danh gia rdi ro
trong qua trinh thiet ké thiét bichiét nap.
The selection of the heating media to be used should be the subject of a risk assessment during

the

design of the transfilling equipment.

- Céc yéu t6 an toan sau day phai dwoc xem xét trong qua trinh danh gia rui ro:
The following safety factors shall be considered during the risk assessment:

4.4. Chuyén
container

C6 nhiéu loai méi chét gia nhiét khac nhau bao gdm 4o gia nhiét dién, bé nuwéc
néng va hop hoi nwéc. Khi cac san phdm dé chay dang dwoc chiét nap va hé
théng gia nhiét dién dwoc st dung, diéu quan trong la phai xac dinh phan loai khu
vire nguy hiém (ving NE, ving 2, viing 1 hodc viing 0) cé tinh dén cac rao can an
toan theo Chi thi ATEX 1999/92/EC, cac yéu cau tbi thidu dé cai thién an toan va
bao vé sirc khde cla ngudi lao ddng c6 kha nang gap rai ro tv méi trwdng dé chay
nd va dam bao rang cac thanh phan dién trong cac hé thdng gia nhiét nay tuan tha
cac yéu cau cta Chi thi ATEX 2014/34/EU, thiét bj va hé théng béo vé dung trong
moéi trwdng c6 khad nang gay nd dwoc thwe hién bédi mdi quéc gia thanh vién EU
[4,5].

There are different types of heating media available including electrical heating jackets, hot
water baths and steam boxes. Where flammable products are being transfilled and electrical
heating systems are to be used, it is important to define hazardous area classification (zone
NE, zone 2, zone 1 or zone 0) considering safety barriers according to ATEX Directive
1999/92/EC, minimum requirements for improving the safety and health protection of orkers
potentially at risk from explosive atmospheres and ensure that electrical components in
these heating systems comply with the requirements of the ATEX Directive 2014/34/EU,
equipment and protective systems intended for use in potentially explosive atmospheres
implemented by each EU member state [4,5].

Khi cac san pham &n mon dwoc chiét nap bang bé nwéc ndng hodc hdp hoi nwéc,
can lvu y rang trong trwong hop san pham bi ro ri, téc d6 an mon dbi véi ca binh
cap va thiet bi nap sé tang nhanh.

Where corrosive products are to be transfilled using hot water baths or steam boxes, it
should be noted that in the event of product leakage, the rate of corrosion to both the supply
receptacle and filling equipment will be accelerated.

Phwong phap gia nhiét binh cdp phai dwoc kiém soat bang bo diéu nhiét. Nhiét do
khoéng dwoc Ién hon nhiét d6 van hanh téi da cla bat ky thanh phan nao céu
thanh binh c&p (chai hodc bdn tréng, van, v.v.) nhw nha san xuét da quy dinh (xem
thém 4.3.2). Diéu nay nham gidm thiéu rdi ro hw hdng do nhiét dbi v&i binh cép.
The method of heating the supply receptacle shall be thermostatically controlled. The
temperature shall not be greater than the maximum operating temperature of any of the
components constituting the supply receptacle (cylinder or drum tank, valves efc) as
specified by the manufacturer (see also 4.3.2). This is so as to minimise the risk of heat
damage to the supply receptacle.

Nauy co trung hop cta khi.

The risk of polymerization of the gas.
Nhiét do t&i han.

The critical temperature.

déi bang cach lam mat binh tiép nhan |/ Transfer by cooling the receiving
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4.4.1. So do bo tri / Schematic arrangement
Lam mat dudng sang Thap
chiét (c6 thé str dung hép thy
thay thé hodc bé sung Scrubber
cho viéc lam mat
thiét bj nhéan) A
Cooling of the transfer line
(can be used in place of, or e
Van giam ap % in addition to cooling the R
Pressure relief receiving receplacle) \ Vent i -
device P , ‘\* 0 ' DStr;ng; T{Z
A NHS< »
L]
A Bom chan khéng
! T Vacuum pump
Binh cédp erlgri ggs
vi du: binh chiju ap lyc, chai dugc
dat trong 4o nhiét hodc bé gia
nhiét dugc kiém soat nhiét do
(dwoc dat trén ban can néu mot hé
théng lam mat mé dugc sir dung)
Supply Receptacle
e.g. pressure drum, cylinder positioned
in thermaostatically controlled heating Thiét bi nhan v&i 4o lam mat (hOG‘:.C da:t trong
Jjacket or bath. binh dewar) dugc déat trén ban can

(Positioned on weigh scale if an
open cooling system is used)

Receiver receptacle with cooling jacket (or in a
dewar) positioned on weigh scale

4.4.2. M6 ta phwong phap / Description of the method

Phwong phap nay thwdng dwoc st dung nhat dé nap pha 16ng hodc pha hoi ti binh
cap nhé nhw binh chiu 4p lwc hodc chai. Déi v&i viéc nap pha 16ng, binh cp phai
duwoc trang bi 6ng nhing bén trong. Chét lwong san phadm cé thé 1a ly do dé st dung
viéc nap pha hoi vi cac tap chéat dé bay hoi nang van con trong pha 16ng ctia chai cap.
Viéc chiét nap béng pha hoi bao gdm mét dong lwu lwgng dwoc tao ra do sw chénh
léch nhiét d6 (va do dé la sy chénh léch ap suét) gitra cac binh. Vi pha hoi dwoc
ngwng tu trong chai tiép nhan nén _phuong phap nay con dwoc goi la bom lanh. pé
dat dwoc tdc d6 nap hop ly, chai cAp cling nén dwoc gia nhiét thém. Viéc gia nhiét bb
sung cling htru ich trong cac I&p dat ngoai troi khi nhiét dd moi tru’o’ng,thap. (Dé biét
khuyén nghi vé hé thong gia nhiét, vui Iong tham khao 4.3). Cac hé thong khac nhau
duwoc str dung dé lam mat binh tiép nhan:

This method is most commonly used for liquid or vapour phase transfer from small supply
receptacle such as pressure drum or cylinder. For liquid phase transfer the supply receptacle
shall be fitted with an internal dip tube. Product quality can be a reason to use vapour phase
transfer because heavy volatile impurities remain in the liquid phase of the supply cylinder. The
transfer by vapour phase consists of a flow created by a temperature difference (and therefore a
pressure difference) between the containers. As the vapour phase is condensed in the receiving
cylinder this method is also known as cryo-pumping. In order to achieve reasonable gas transfer
rates, additionally the supply cylinder should be heated. Additional heating is also useful in
outdoor installations when having low environmental temperatures. (For heating system
recommendations please refer to 4.3). Different systems are used to cool the receiving
receptacle:

e Ao lam mat dwoc két nbi véi may 1am lanh. Mot madi chét lanh dwoc lwu théng qua
4o lam mat dé 1am mat chai.
Cooling jackets which are connected to a cooling machine. A refrigerated fluid is circulated
through the cooling jacket to cool the cylinder.

e Binh Dewar v&i méi chat lam mat
Dewars with a cooling medium
e Lam mat duong nap (thay thé hodc bé sung cho viéc lam mat binh tiép nhan)
Cooling of the transfer line (in place of, or in addition to receiving receptacle cooling)
Binh tiép nhan dwoc dat trén can da hiéu chuan dé co thé do lwong san phdm duoc
nap va cac bién phap bao vé dwgc thyc hién dé& ngan ngtra nap qua mrc. Cac van
nam doc theo hé thdng dwoc str dung dé kiém soat dong sdn pham
The receiving receptacle is positioned on a calibrated weigh scale in order that the quantity of
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4.4.3.

transferred product can be measured and safeguards be implemented to prevent over filling.
Valves located along the system are used to control the flow of product.

Sau khi hoan tat viéc nap sang binh tiép nhan, dwong nap (6ng mém / éng nbi) hodc
dau nbi phai dwoc xa va hat chan khong/thdng thdi sach dé& cho phép ngét két ndi an
toan. V6&i ban chat doc cla cac san phdm dang dwoc thao tac, viéc xa khi nhw vay
phai dwoc thwe hién théng qua mdi chat hap thu phu hop.

Upon completion of product transfer to the receiving receptacle, the filling line (hose / pigtail) or
connector shall be vented and evacuated/purged to allow safe disconnection. Given the toxic
nature of the products being handled, such venting shall be done via a suitable scrubbing
medium.

Sau khi hoan tat viéc chuyén cac khi hoa long doc, bat ké phwong phap chuyén doi
nao dwoc s dung, viéc kiém tra sau khi nap binh tiép nhan phai dwoc thwc hién.
Xem muc 6 “Yéu cau van hanh”.

Upon completion of the transfer of toxic liquefied gases, irrespective of transfer method used,
post fill inspection of the receiving receptacle shall take place. See section 6 “Operational
Requirements”.

Cac bién phap phong ngira vé thiét ké va van hanh / Design and operational
precautions

Viéc lwa chon hé ;hc")r)g lam mat dwoc str dung phai la ddi twong ctia danh gia rai ro
trong qua trinh thiét ke thiét bj chiet nap.

The selection of the cooling system to be used should be the subject of a risk assessment
during the design of the transfilling equipment.

Céc yéu td an toan sau day phai duwoc xem xét trong qua trinh danh gia rai ro:
The following safety factors shall be considered during the risk assessment:

e Viéc lya chon mét hé thong lam mat phu hop 1a rat quan trong. Cac hé thong kin

vGi a0 lam mat la thiet bi dwoc wu tién. Chung cho phép str dung cén an toan va
dang tin cay cho binh tiép nhan. Neu mét hé thong mé dwoc str dung (binh tiép
nhan dwgc dat trong binh Dewar), moi chat lam mat phai twong thich hda hoc véi
vat lieu cAu tao binh tiép nhan. Binh tiép nhan, cac van lién quan va dwong éng
ciing phai twong thich nhiét véi nhiét dd dwoc tao ra bdi chat 1am mat.
The selection of a suitable cooling system is of great importance. Closed systems with
cooling jackets are the preferred equipment. They allow the safe and reliable use of a weigh
scale for the receiving receptacle. If an open system is used (receiving receptacle placed in
a Dewar) the cooling medium shall be chemically compatible with the material from which
the receivingreceptacle is constructed. The receiving receptacle, associated valves and pipe
work shall also be thermally compatible with temperatures developed by the coolant.

e D& tranh gion hod & nhiét do thap, cac chai thép carbon khéng han (thép crom-

molypden) khéng duoc 1am lanh xubng duéi -40°C. Céac chai thép mangan khéng
duwoc st dung dwéi -20°C. Chi cac chai hgp kim nhom (néu twong thich v&i khi
duoc chuyén dbi) va cac chai thép khong gi Austenit co thé dugc s dung & nhiét
d6 thap hon (bao gom nito 16ng).
In order to avoid low temperature embrittlement, seamless carbon steel cylinders
(chromium- molybdenum steel) shall not be cooled down below -40°C. Manganese steel
cylinders shall not be used below -20°C. Only aluminium alloy cylinders (if compatible with
the transferred gas) and austenitic stainless steel cylinders can be used at lower
temperatures (including liquid nitrogen).

e Céac mbi nguy lién quan dén viéc sir dung chét lam mat trong cac hé théng mé

phai dwgc xem xét trong qua trinh danh gia rui ro. Cac rti ro dwoc xac dinh phai
dwoc gidm thiéu bang cach thuwc hién cac bién phap kiém soat ky thuat hoac cac
bién phap kiém soéat quy trinh va bang cach st dung thiét bi bao ho ca nhan (PPE)
phu hop. Vi du: Dung dich Glycol dwoc lam lanh bang cach dwa da kho tha cong
c6 thé tao ra sy vang bén chéat Iong v&i nguy co bong lanh, bong do nhiét dé thap
va kich trng mat, da va hé ho hap. Ngat thd 1a mét rdi ro tiém &n do sy bay hoi cla
da khoé. Can co hé théng théng gié co hoc, giam sat oxy va PPE thich hop.
Hazards associated with the use of coolants in open systems shall be considered during risk
assessment. Risks identified shall be mitigated against by implementation of engineered or
procedural controls and by use of suitable personal protective equipment (PPE). For
example: Glycol solution cooled down by manual dry ice introduction can create liquid
splashing with the risk of frost bites, cold burns and irritation to eyes, skin and respiratory
system. Asphyxiation is a potential risk caused by the dry ice vaporisation. Mechanical
ventilation, oxygen monitoring and appropriate PPE is required.

e Hé thdng lam mat phai dwoc kiém soat bang bo diéu nhiét d& ngan nhiét d6 giam
xubng dwdi nhiét do lam viéc téi thiéu cho phép clia binh tiép nhan, cac van lién
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5. Cac

quan va duwdng ong.
The cooling system shall be thermostatically controlled to prevent the temperature falling
below the minimum allowed working temperature of the receiving receptacle, associated
valves and pipe work.

e Né&u mét hé thdng lam mat mé (binh Dewar) dwoc s& dung, can chd y dén kha
néng mat trong lwong ctia méi chat lam mat do bay hoi. Viéc kiém soat chuyén khi
bang cach can binh cap dwoc khuyén nghi 1a phwong phap chinh xac va dang tin
cay hon.

If an open cooling system (Dewar) is used, attention should be paid to the potential loss of
weight of the cooling media due to evaporation. The control of gas transfer by weighing the
supply receptacle is recommended as the more precise and reliable method.

can nhac thiét ké cho cac hé théng chiét nap / Design considerations for transfilling

installations

5.1.

5.2.

Cac khia canh chung / General aspects

Céc nha may san xuat va chiét nap phai dwoc thiét ké, xay dwng va van hanh theo céc tiéu
chuén va quy trinh dé dam bao tinh toan ven téi da cda thiét bj va an toan cho nhan sw. Cac
hé théng an toan thich hop phai dwoc trién khai dé giv gidi han phoi nhiém nghé nghiép
(OEL) trong céac gi¢i han yéu cau (vi du: hé théng phat hién khi, thiét bj giam sat ca nhan,

Production and filling plants shall be designed, constructed and operated to standards and procedures
to ensure the maximum integrity of the equipment and safety for personnel. Appropriate safety systems
shall be implemented in order to keep the occupational exposure limits (OEL) within the required limits
(i.e. gas detection system, personal monitors, ...).

Thiét ké va xay dwng nha may va thiét bi phai tuan tha phap luat quéc gia thwe hién cac Chi
thi Chau Au hién hanh, vi du: Chi thj May moéc 2006/42/EC, Chi thi Thiét bi Ap lwvc (PED)
97/23/EC, va Chi thi ATEX vé “noi lam viéc” (1999/92/EC) va Chi thi ATEX vé “Thiét bi”
(2014/34/EU) [6,7.4.5].

Design and construction of plant and equipment shall be in accordance with the national legislation
implementing the applicable European Directives, e.g. the Machinery Directive 2006/42/EC, the
Pressure Equipment Directive (PED) 97/23/EC, and the ATEX “workplace” Directive (1999/92/EC) and
ATEX “Equipment” Directive (2014/34/EU) [6,7,4,5].

Trwdc khi bat ddu mot hoat dong chiét nap méi, pham vi clia gidy phép van hanh nha may
phai dwoc xac minh.
Before starting a new transfer operation, the scope of the permit to operate the plant shall be verified.

Mot Danh gia mbi nguy Thiét ké thich hop phai dwoc thuc hién bang cach st dung céc ky
thuat nhw HAZOP, Banh gia Rui ro, Phan tich Ché d6 L6i va Anh hwéng (FMEA).

A proper Design Hazard Review shall be carried out by using techniques such as HAZOP, Risk
Assessment, Failure Mode Effects Analysis (FMEA).

Céac thiét bi an toan phai dwoc cung cap trén hé théng dé dam bao rang cac théng sb nhw
ap suat, nhiét dé va lwu lvgng dwoc gilr trong gidi han an toan.

Safety devices shall be provided on the system to ensure that parameters such as pressures,
temperatures and flow rates are kept within safe limits.

Thiét bi phai dwoc thiét ké, trang bi, van hanh va bao tri d& ddm bdo rang trong diéu kién
hoat déng binh thudng:

The equipment shall be designed, equipped, operated and maintained to ensure that during normal
conditions of operation:

e Tranhrori.
Leaks are avoided.

e Ngan ngitra nhidm ban chéo hodc phan (rng bat loi bing cac phwong phap k§ thuat hodc
hanh chinh phu hop
Cross contamination or adverse reactions are prevented by suitable engineered or administrative
methods

e Céc binh chju ap lwc khéng dworc chiét nap vuot qua ty 1é chiét nap tdi da cho phép.
Pressure receptacles are not filled above the maximum permissible filling ratio
Vi tri nha may, bd tri va cac toa nha / Plant Location, layout and buildings

Cac hé thdngchiét nap binh drum va chai tot nhat nén dugc dat trong mot toa nha. Néu hé
thong dwoc dat ngoai troi, nén khuyén nghi cé mai che bao vé thai tiét.

Drum and cylinder transfilling installations should preferably be located in a building. If the installation is
located in the open air, canopy-type weather protection is recommended.
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5.3.

5.4.

Khoang cach tach biét / Separation distances

Cac hoat ddng chiét nap phai dwoc dat & khodng cach an toan so véi cac tda nha cé ngudi
@, khu vwe cong céng va/hodc ranh gidi tai sdn. Cac khoang cach nay phai dwoc xac dinh
béng danh gia rui ro cé xem xét ca cac méi nguy tai chd va ngoai ché. Mot phwong phap dé
xac dinh khoang cach an toan dwgc mé ta trong EIGA Doc 189, Tinh toan Khoang cach Gay
hai va Khéng Gay hai cho viéc tdn chra va S dung Khi ddc trong cac Binh chira Di dong
8].

[Tr]ansﬁl/ing operations shall be located at a safe distance from occupied buildings, public areas and or
property limits. These distances shall be determined by a risk assessment that considers both the on-
site and the off-site hazards. A method to determine the safety distances is described in EIGA Doc
189, The Calculation of Harm and No Harm Distances for the Storage and Use of Toxic Gases in
Transportable Containers [8].

B6 tri va cac toa nha / Layout and buildings

Khu vure thiét 1ap noi nha may phai dwoc bao vé dé ngan chén su tiép can cla nhirng nguoi
khéng co6 tham quyeéen.

The property where the plant is located shall be secured in order to prevent access by unauthorised
persons.

Trong trwdng hop cé nhiéu hon mét hoat déng san phém duwoc dy dinh trong cung moét tdoa
nha, tinh twong thich cla cac hoat dong dé phai dwoc danh gia dwa trén mét danh gia rai ro
thich hop.

Where more than one product activity is intended in the same building, the compatibility of those
activities shall be assessed based on an appropriate risk assessment.

Cac khu vuwc c6 ngudi & khéng dwoc dat phia trén hodc phia dwéi khu vee chiét nap.
Occupied areas shall not be located above or below the transfilling area.

Cac tda nha hodc phong chtra hoat dong véi khi héa 16ng doc phai cé ctra thoat hiém dé
tiép can mé ra ngoai. Phai c6 it nhat hai 16 thoat hiém tlr mot tda nha. Cac 16i thoat nay
khoéng dwoc khoa vinh vién va phai ludn coé thé thoat ra bat cv Iic nao trong trwdng hop
khan cép, vi du bing cach s dung thanh day khan cép trén cira.

Buildings or rooms housing toxic liquefied gases operations shall have accessible exit doors opening
outwards. There shall be at least two escape exit routes from a building. Such exits shall not be
permanently locked and it shall always be possible to exit at all times in an emergency using for
example, emergency push-bars on the doors.

Cac cong téc diéu khién chiéu sang va théng gié nén dwoc dat bén ngoai khu vuc nap.
Control switches for lighting and ventilation should be located outside the transfilling area.

Cac 16i thoat hiém va clra nén dwoc danh dau bang cac dau hiéu phat sang dé cé thé nhan
biét trong trwong hop mat dién.

Escape routes and doors should be marked with luminous markings to enable identification in the case
of power failure.

Nén thwc hién viéc tach biét cac hoat dong khac nhau nhw hoat ddng chiét nap, kiém tra
chai va co s& bao tri bang cac blrc twong virvng chac. Cac blre twdng ngan cach phai dwoc
xay dwng bang vat liéu khéng chay ho&c khoé chay va nén cé kha nang chdng chay theo quy
dinh dia phwong (thwéng 1a 90 phat hoac 2 gi¢r). Néu cé thé, tranh I&p dat clra trén céac bl
twdng ngan cach.

It is good practice to separate the various operations such as filling operations, cylinder inspection and
maintenance facilities by solid walls. Separation walls shall be constructed of non-combustible or
limited combustible materials and should have a fire resistance according to local regulations (typically
90 minutes or 2 hours). If possible, avoid the installation of doors in separation walls.

Trong trwéng hop c6 dwerng 6ng hodc cap di qua cac phong khéng chira bét ky hoat déng
khi héa 16ng ddéc nao, vi du nhw phong ta dién, phong may nén khi diéu khién hodc phong
ton chiva, cac 16 mé trén tworng dé cho phép thiét bi d6 di qua phai dwoc bit kin khi dé ngan
khi thoat ra trong truwdng hop ro ri.

Where there are pipes or cables passing through rooms which do not contain any toxic liquefied gases
operations for example electrical switch rooms, instrument air compressor rooms or storage rooms,
openings in walls to allow for the passage of such equipment shall be sealed gas tight to prevent the
egress of gas in the event of a leak.

Cac tda nha hodc phong phai dwoc duy tri & nhiét dd di dé ngan nglra bt ky rdi ro nao do
dé&c tinh clia san phdm va dé ngan nuwéc hodc dung dich riva bi déng bang.

Buildings or rooms shall be maintained at a temperature sufficient to prevent any risk due to the
product’s characteristics and to prevent the water or scrubbing solutions from freezing.

Cac cong téc divng khan cép bang dién hodc khi nén dé tiép can va nhan biét phai dwoc
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cung cap lién ké va bén ngoai cac 16i thoat hiem chinh cla nha may dé cho phép dirng qua
trinh va cac thiét bj dién khdéng thiét yéu.

Readily accessible and identifiable emergency electrical or pneumatic shutdown switches shall be
provided adjacent to, and outside the main emergency exits from the plant so as to allow the process
and non-essential electrical equipment to be shut down.

Nén xem xét viéc lap dat mét cong tac dtmg’khéln cép tr xa tai 16i vao tda nha van phong
hodc 16i vao chinh cGia nha may. Nut dirng khan cap phai

Consideration should be given to installing a remote emergency shutdown switch at the entrance of the
office building or the plant main entrance. The emergency stop shall

e Dirng tit ca cac may bom va thiét bj dién khac, vi du: 4o gia nhiét
Shut down all pumps and other electrical equipment e.g. heating jackets

e Cach ly tht ca cac van san pham nguén
Isolate all source product valves

o Dat tit ca cac van diéu khién tir xa trén dworng dng vé vi tri an toan khi 18
Set all remotely actuated valves on pipes to a failsafe position

Nut dirng khan cép khéng dwoc cach ly:

The emergency stop shall not isolate:

e bom chira chay
fire pumps
e chiéu sang can thiét cho muc dich thoat hiém khan cap
lighting required for emergency escape purposes
e chuéng bao dong va thiét bj do lwdng an toan thiét yéu
alarms and essential safety instrumentation
Trong treong hop phwong tién c6 thé tiép can khu virc chiét nap, nén cung cép bién phap
bao vé chong va dap phu hop nhw 1é dwdng cao hoac rao chan.
Where vehicles have access into the transfilling area, suitable impact protection should be provided
such as high kerbs or barriers.

Céc clra hut gid vao cac phong cé nguwdi & nén cach xa hé théng san pham mét khoang
cach an toan. Khoang cach an toan va vi tri cGia ctra hat gié phai dwoc xac dinh bang danh
gia rai ro.

Ventilation intakes to occupied rooms should be at a safe distance from the product installation. The
safe distance and the location of the ventilation intake shall be determined by risk assessment.

Nén tinh dén hwéng gié chinh khi quyét dinh vi tri cac diém tap két khan cép. Nén khuyén
nghi hai diém tap két; cac diém nay nén dwoc bd tri dé it nhat mot diém sé c6 sdn, bat ké
hwéng gié khi xay ra sw ¢b ro ri. Béi véi cac dia diém rong 16n, nén khuyén nghi cac diém
tap két trong nha; cac diém tap két ngoai troi phu hop cho cac dia diém don gian.

Prevailing wind direction should be taken into account when deciding the locations of emergency
assembly points. Two assembly points are recommended; these should be located so that at least one
will be available, regardless of the wind direction when a release occurs. For extensive sites, indoor
assembly points are recommended,; open-air assembly points are suitable for simple sites.

Sw théng gié cwdng birc dwoc khuyén nghi cho cac hé théng I&p dat trong nha. Lwu luvong
phai di d& dadm bao tdc d6 gi6 cé thé thu gil khi ro ri tai diém phat thai tiém nang. Thong gié
tw nhién cla cac hé théng l&p dat ngoai troi khéng nén bi han ché béi vach ngan hodc
twong bao vé.

Forced ventilation is recommended for indoor installations. The flow rate should be sufficient to ensure
an air speed to capture the gas leak at the potential point of emission. Natural ventilation of outdoor
installations should not be restricted by partitions or protective walls.

Cac thiét bi phat hién khi phai dwoc st dung dé phat hién bat ky sw rod ri khi ndo theo két
qua danh gia rui ro.

Gas detectors shall be used to detect any gas leak according to the results of a risk assessment.

Nén xem xét viéc xay dé bao hodc hd thu gom dwéi cac binh chira cung cép I&n trong
trworng hop sdn phdm rd ri Ion.

Bund or retention pit under large supply receptacles should be considered in case of major product
release

Cac wu diém, nhwoc diém va cac yéu cau kém theo dbi véi cac hé théng I&p dat ngoai troi
hodc trong nha duoc liét ké dwdi day.

The advantages, disadvantages and consequent requirements for outside or inside installations are
listed below.
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5.4.1.

54.2,

5.4.3.

54.4.

Hé thong lap dat trong nha (wu diém) / Indoor installations (advantages)

Trong trwong hop ro ri, cac hau qua bén ngoai clia sw ¢b dwoc giam thiéu bang cach
gidm téc do vat liéu thoat ra méi trwdng.

In the event of a leak, the external consequences of the incident are mitigated by reducing the
rate at which the material is released to the environment.

Buoc khuyén nghi manh mé & nhirng khu virc co6 mat d6 dan sé twong déi cao nam
gan dia diém, hodc noi cac hé thong lap dat dwgrc dat gan bénh vién, trwong hoc
hodc cac khu dan cw nhay cadm khac.

Are strongly recommended in areas where relatively high population densities are located within
a close proximity to the site, or where installations are located near to hospitals, schools or other
sensitive populations.

Van va cac thiét bj khac dwoc bao vé khdi mwa va tuyét, va néu tda nha dwoc gitr khod
réo, nguy co an mon giam.

Valves and other equipment are protected from rain and snow, and provided the building is kept
dry, there will be less risk of corrosion.

C6 thé c6 hé théng swdi nén, dé giup cung cdp méi trwdng kho réo va ting ap suét
hoi (néu can) cho cac quy trinh ma viéc dém khi tro / khéng khi khong dwoc chap
nhan.

Background heating is possible, to help provide dry surroundings and increased vapour
pressure if needed) for processes where inert gas/air padding is not acceptable.

C6 thé c6 hé théng thong gié dwoc kiém soat, han ché cac tac dong bén ngoai néu ro
ri kha nha.

Controlled ventilation is possible, limiting the external effects if the leak is fairly small.

Kha ndng cao hon moét thiét bi giam sat phat hién ro ri.

There is greater likelihood of a monitoring device detecting a leak.

Lap dat trong nha (nhwoc diém) / Indoor installations (disadvantages)

Viéc tiép can dé bao tri cé thé kho khan hon. Cac I&p dét trong nha yéu ciu:
Access for maintenance might be more difficult. Indoor installations require:

e Heé théng théng gié cuéng blrc ddy dd, bao gdm khéi dong tir cac diém van hanh
bén ngoai cling nhw bén trong tda nha.
Adequate forced ventilation systems, including start-up from operating points outside as well
as inside the building.

e Can xem xét k§ lwdng bd tri nha may va cung cap céac 16i thoat hiém day du va
thiét bi ho hép dé thoat hiém.
Careful consideration of plant layout and provision of adequate escape routes and escape
respiratory equipment.

Lap dat ngoai trei (wu diém) / Outdoor installations (advantages)

R0 ri khéng bi gi¢i han, do d6 ngudn ro ri cé thé tiép can an toan hon tir phia dau gié.
Leakages are not confined, so the source of leakage is more safely accessible from upwind.

Viéc tiép can dé |1ap dat va dé bao tri I6n dé dang hon.
Access for installation and for major maintenance is easier.

Lap dat ngoai trei (nhwoc diém) / Outdoor installations (disadvantages)

RO ri c6 thé dwoc phat hién & giai doan dau chi tir cac vi tri cubi gio.

Leakages may be detected at an early stage only from downwind positions.

Cac rd ri nhd, déc biét 1a nhirng ro ri phat sinh t&r sw &n mon, cé thé phat trién ma
khong bi chu y.

Small leakages, particularly those arising from corrosion, can develop unnoticed.

Cong viéc bao tri va stra chiva c6 thé phai dwoc thwe hién trong diéu kién thoi tiét bat
loii.

Maintenance and repair work may have to be carried out in adverse weather conditions.

Khéng c6 sw ngan chan dé giam téc do phat tan ra khi quyén.
There is no containment to reduce the rate of release to the atmosphere.

An mon bé mat cé nhiéu kha nang xay ra hon; bat ky ro ri ndo ciing c6 thé nhanh
chéng leo thang.
Surface corrosion is more likely; any leak may rapidly escalate.
Céac l&p dat ngoai trdi yéu cau:
21



EIGA

DOC 06/19

Outdoor installations require:

e Giam sat chat ché va bao vé chéng an mon
Strict vigilance and protection against corrosion

e Ba&o vé chdng lai hu hdng co hoc c6 thé xay ra va truy cap trai phép.
Protection against possible mechanical damage and unauthorized access.

e M6t hé théng khan cap phu hop, c6 thé bao gdm cac quy trinh st dung voi phun
nuw&c cho cac dam may khi

An appropriate emergency system, possibly including procedures for the use of water
sprays for gas clouds

e Bao vé khoi thoi tiét cho viéc béo tri & cac khu virc quan trong; diéu nay co thé la
mot mai che co dinh hoac tam bat tam thoi.
Weather protection for maintenance in critical areas; this could be either a permanent
canopy or temporary sheeting.

5.5. Lwa chon dwong 6ng va thiét bi / Selection of piping and equipment

5.5.1.

5.5.2.

Kha nang twong thich vat liéu / Material compatibility

Thiét bi va dwdng 6ng phai chiu dwoc cac diéu kién co hoc va nhiét cé thé xay ra
trong diéu kién van hanh binh thwérng va phai twong thich vé mat hda hoc véi cac quy
trinh lién quan dén hoat ddngchiét nap. Cac vat liéu khéng dwoc gay ra phan trng bat
loi v&i cac san pham chira trong diéu kién lam viéc.

Equipment and piping shall withstand the mechanical and thermal conditions that can occur
during normal operating conditions and shall be chemically compatible with the processes
involved in the transfilling activity. The materials shall not cause adverse reactions with the
products contained in the working conditions.

Thiét ké c6 thé co cac yéu cau b sung lién quan dén viéc thiét bj tiép xuc véi nhiét do
méi trwdng cwe cao hodc cuc thap. Khi doc Am c6 thé an mon mot sb vat lieu; do do
phai xem xét cac vat liéu xay dwng thay thé trong trwdng hop nay.

The design may have additional requirements in relation to exposure of equipment to extremely
high or low ambient temperatures. Moist toxic gases may be corrosive to some materials;
therefore alternative materials of construction shall be considered in this case.

Cac khuyén nghi tlr nha cung cap san phdm nén dwoc xem xét. Hwéng dan bd sung
c6 san trong ISO 11114-1, Chai khi — Kha ndng twong thich cla vat liéu chai va van
v&i thanh phan khi — Phan 1: kim loai va ISO 11114-2, Chai khi — Kha nang twong
thich ctia vat liéu chai va van véi thanh phan khi — Phan 2: Vat liéu phi kim loai [9,10].
The recommendations from the product supplier should be taken into account. Additional
guidance is available in ISO 11114-1, Gas cylinders - Compatibility of cylinder and valve
materials with gas contents - Part 1: metals and ISO 11114-2, Gas cylinders - Compatibility of
cylinder and valve materials with gas contents - Part 2: Non-metallic materials [9,10].

Yéu cau veé thiét bi — khu vwec dé chay / Equipment requirements — flammable areas

Khi khi déc héa 16ng cling dé chay, thiét b dién va hé théng day dién trong cac phong
chva hoat déng dé& chay phai tuan thd cac yéu cdu cda Chi thj ATEX “Thiét bi”
2014/34/UE [5]. Xem thém EIGA Doc 134, Méi truong cé kha ndng gay nd — Chi thi
EU 1999/92/EC [11].

When a liquefied toxic gas is also flammable, the electrical equipment and wiring in rooms
housing flammable operations shall conform to the requirements of the ATEX “Equipment”
Directive 2014/34/UE [5]. See also EIGA Doc 134, Potentially explosive atmosphere - EU
Directive 1999/92/EC [11].

Tét ca thiét bi ciia hé thdng chiét nap phai dwoc bao vé khéi tinh dién bang cach duy
tri d6 dan dién xudng dat. Dién tré tdi da nén dwoc kiém tra dinh ky so v&i cac gidi
han do quy dinh dia phwong dat ra. Xem thém CLC/TR 60079 - Phan 32-1 Méi trwéng
dé né: Nguy hiém tinh dién — Hwéng dan [12].

All equipment of the transfilling installation shall be protected from electrostatic charges by
maintaining an electrical conductivity to ground. Maximum resistance should be periodically
checked against the limits set by local requlations. See also CLC/TR 60079 - Part 32-1
Explosive atmospheres: Electrostatic hazards — Guidance [12].

Néu bét ky xe nang nao dwoc yéu ciu vao khu vuc dugc phan loai, thi d6 phai la xe
nang phu hop véi khu viec dwoc phan ving theo Chi thi ATEX “Thiét bi” [5]. Xe nang
van hanh béng tay ciing nhv xe nang tw hanh dwoc s dung trong cac khu vuc cé
kha nang gay né phai tuan thi EN 1755, An toan xe cdng nghiép — Van hanh trong
moi trwdng c6 kha nang gay nd — S&r dung trong khi dé& chay, hoi, swong va bui va
céc tiéu chuan phu twong (ng [13].
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

If any forklift truck is required to enter a classified zone, then it should be a truck suitable for the
zoned area according to the ATEX “Equipment” Directive [5]. Manual operated as well as self-
propelled forklift trucks used in potentially explosive areas shall comply with EN 1755, Safety of
industrial trucks - Operation in potentially explosive atmospheres - Use in flammable gas, vapor,
mist and dust and corresponding sub-standards [13].

Bo diéu ap / Pressure Regulators

BO diéu ap co thé dwoc st dung khi can thiét hoac mong mudn gidm ap suét hoi cho
mot (rng dung cu thé (vi du: dwdng xa, dweng dén b loc khi, dwdng ldy mau, v.v.).
Pressure regulators may be used where it is necessary or desirable to reduce the pressure of
the vapour for a particular application (e.g. vent line, line to scrubber, sampling line, etc).

Ong n6i mém va 6ng mém / Pigtails and flexible hoses

Ong mém chi nén duoc st dung & nhirng noi khéng thé st dung éng cirng. Chiéu dai
va duong kinh cta éng khéng nén I&n hon mirc can thiét.

Flexible hoses should only be used where rigid pipes cannot be used. The length and the
diameter of the hose should not be larger than necessary.

Can xem xét thiét ké clia cac dau ndi, dac biét |a tranh thay déi dot ngdt vé dwong
kinh bén trong. Khi cé su thay dbi dwéng kinh, nén tao mét d6 con dan dan.
Consideration should be given to the design of the end fittings, particularly to the avoidance of
sudden changes in internal diameter. Where there is a change in diameter a gradual taper
should be made.

Mb&i bé 6ng mém cuing véi cac khdp ndi tich hop ctia né nén dwoc kiém tra & ap suét
lam viéc dinh muc téi da va phai khang bj ro ri. Cac bd 6ng mém phai dwoc kiém tra
trwvc quan thwong xuyen va kiém tra lai hoac thay thé theo san pham duwogc bao
dwdng va khuyen nghi cGia nha san xuét. Cac ng mém ma dwoc cau tao tir 16i thAm
va vat liéu dé bi an mon, vi du nhw do clorua khéng duwoc s dung dé nap khi déc héa
I6ng.

Eacgv hose assembly together with its integral couplings should be tested to its maximum rated
working pressure and found to be leak free. Hose assemblies shall be visually inspected
regularly and retested or replaced as per the product serviced and the manufacturer’s
recommendation. Flexible hoses that are constructed of permeable cores and materials subject
to corrosion e.g. by chlorides shall not be used for transfer of toxic liquefied gases.

Can |/ Weigh scales

Can phai dwoc lwa chon véi dai do phu hop véi loai chai can nap lai (tai trong téi da,
dd chinh xac va kha néng doc) va dé duy tri diéu kién nap an toan.

Scales shall be selected with a range suitable for the type of cylinder to be replenished
(maximum load, accuracy and readability) and to maintain safe filling conditions

Vi du, mét ban can khéng nén gidng nhau cho loai chai nhé (5 lit) v&i loai I&n (50 lit)
hodc moét binh drum (1000 lit). Tham khao EN 1919, Chai khi di ddng — Chai cho khi
hoa long khi (trr axetylen va LPG) — Kiém tra tai thoi diém nap dé dwoc hudng dan
vé viéc lwa chon can [14].

For example, a scale should not be the same for a small cylinder type (5 litres) as for a large
one (50 litres) or a drum (1000 litres). Refer to EN 1919, Transportable gas cylinders - Cylinders
for liquefied gases (excluding acetylene and LPG) - Inspection at time of filling for guidance on
selection of weight scales [14].

Can phai dwoc kiém tra hang ngay trwdc khi s dung bang cac qua can chuan. Pay
c6 thé 1a moét chai cé trong lwong da biét. Viéc ghi lai kiém tra hang ngay nay la mét
thwe hanh tét. Ngoai ra, can nén dwoc hiéu chuan hang nam bé&i mét nguwdi co dua
trinh do6 dé kiém tra do chinh xac.

Scales shall be checked daily before use with standard calibration weights. This may be a
cylinder whose weight is known. It is a good practice to record this daily check. Additionally, the
scales should be calibrated annually by a person qualified to check for accuracy.

Cam bién va chi bao ap suat / Pressure sensors and indicators

Cam bién va chi bao ap suét phai phu hop véi san pham du dinh va thich hop véi ap
suéat l1am viéc téi da. Cac chi bao ap suat nén tuan tha EN 837-1, Bong hd do ap.
DPdng hd 4p kiéu 6ng Bourdon. Kich thuwéc, do lwdng, yéu cau va thir nghiém [15].
Pressure sensors and indicators shall be appropriate for the intended product and suitable for
the maximum working pressure. Pressure indicators should be in compliance with EN 837-1,
Pressure gauges. Bourdon tube pressure gauges. Dimensions, metrology, requirements and
testing [15].
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5.5.7.

5.5.8.

Thiet bi giam ap (PRD) / Pressure relief devices (PRDs)

Tuay thudc vao san pham, PRD co thé tiép xuc tryc tiép véi khéng gian hoi cda binh
hodc dwong 6ng dwoc bao \(é ho3c c6 thé chiu tac dong clia mot thiét bi cach ly trung
gian (twee la dia nd). Van ngat khong dwoc I&p dat gitka van gidm ap va binh hodc hé
thong ma né dang bao vé.

Depending on the product, PRDs may have direct contact with the vapour space of the
protected container or pipe or may be subject to an intermediate isolation device (i.e. rupture
disk). Shut-off valves shall not be installed between a pressure relief valve and the container or
system that it is protecting.

San pham thoat ra tir cac thiét bi giam ap nén dwoc xa vao moét vi tri an toan (VD binh
chra, hé thong loc khi).

Product vented from pressure relief devices should be discharged into a safe location (i.e.
containment vessel, scrubber).

Pia nd kh()ng dwoc sr dung Iém, thiét bj giém ap trér] cac binh chra khi déc noi dia
nd xa tryc tiép vao khi quyén. Néu dia xa hét cac chat bén trong binh thdng qua van
giam ap 10 xo, hoac vao moét hé thong khac co ap suat thap hon, viéc st dung dia né
la chap nhan dwoc. Khi dia dwoc lap ndi tiép véi van gidm ap, né nén duwoc thiét ké
theo danh gia rai ro.

Rupture disks shall not be used as pressure relieving devices on toxic gases containers where
the ruptured disk discharges directly into the atmosphere. If the disk relieves the contents of the
container through a spring-loaded pressure relief valve, or into another system of lower
pressure, the use of a rupture disk is acceptable. When the disk is installed in series with a relief
valve, it should be designed in accordance with a risk assessment.

Khoang tréng gitra dia nd va van gidm ap nén duoc trang bi mét chi bao canh bao
ho&c thiét bi phu hop dé ngan chan sy tich tu ap suét c6 thé ngdn can hoat dong
dung dan cda dia nd.

The space between the rupture disk and the pressure relief valve should be provided with a tell-
tale indicator or suitable device to prevent accumulation of pressure which can prevent proper
functioning of the rupture disk.

Hé théng 6ng goép va dworng dng | Manifold and piping system
5.5.8.1. Yéu c&u chung / General requirements

- Nén st dung két ciu han, véi mat bich ¢é han dwoc si dung & nhitng noi
can két nbéi méat bich. Néu khéng thé tranh cac médi ndi ren, nén han nguoc.
Welded construction is recommended, with weld neck flanges used where flanged
connections are required. If threaded joints cannot be avoided, back-welding is
recommended.

- Néu cé céac két ndi cé thé thao roi dwoc sir dung dé néi cac dworng bng, (vi du

dé thao thiét bi d& bao tri), ching phai phu hop véi dai ap suét lam viéc. Néu
st dung gioang dém, chung phai twong thich v&i cac san phdm chira bén
trong. T4t ca cac két ndi co thé thao rdi phai kin khi.
Where breakable connections are used to join pipes, (for example to remove
equipment for maintenance), these shall be suitable for the working pressure ranges.
Where gaskets are used, they shall be compatible with the products contained. All
breakable connections shall be gas tight.

- Giam sat ap suét: Dwong éng phai dwoc trang bi cac chi bao ap suét dé giam
sat ap suat hoat dong cua hé thong. Ap suat toi da cho phép nén dwoc danh
dau trén chi bao.

Pressure monitoring: Piping shall be fitted with pressure indicators to monitor the
operating pressure of the system. The maximum permissible pressure should be
marked on the indicator.

- Thiét bi gi¢i han ap suét: Hé théng dwong bng chira chat doc hoa Iéng phai
dwoc trang bi thiét bi gi¢i han ap suét, vi du van giam ap tranh bat ky chat
Iong nao bi ket gitra cac van, va c6 thé dwoc dan hwéng néu can dén mot
“bdn dém” co kich thwdc phu hop trwéc khi dwoc xa vao hé thong hap thu.
Pressure limiting equipment: Piping systems in liquefied toxics shall be fitted with a
pressure-limiting device, e.g. a pressure relief valve that avoids any liquid trapped
between valves, and could be directed if necessary to an appropriately dimensioned
“buffer” before being discharged to the scrubbing system.

- Bit cac dau bng khéng c6 thiét bi két ndi: Cac dau ong (bao gom ca cac
dwong nhanh khdng st dung) khéng co thiét bi két néi phai dwoc bit bang
nép ren, nat ren hodc bich mu. Van cach ly don thuan - trlr cac diém lay mau
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5.5.8.2.

5.56.8.3.

5.5.8.4.

- la khéng da.

Closing ends of pipes without connected equipment: Ends of pipes (including unused
branch lines) without connected equipment shall be closed by means of threaded caps,
threaded plugs or blind flanges. Isolation valves alone - except for sample points - are
not sufficient.

Van / Valves

Van dwdng 6ng phai dwoc lwa chon cé tinh dén cac yéu cau vé thiét ké, van
hanh va bao tri:

Line valves shall be selected taking into account design, operational and maintenance
requirements:

* Loai van theo yéu cau san pham (van bi, van cau, ...) c6 tinh dén cac yéu
cau vé do kin (téc do ro ri chap nhan dwoc)
Type of valve as per the product requirements (ball valve, globe valve, ...)
considering the tightness requirements (acceptable leak rates)

¢ Kha ning twong thich vat liéu cla tat ca cac bo phan van véi san phdm
The material compatibility of all the valve components with the product

e Dinh mirc ap suat
The pressure rating

e Thiét ké clia dém van (hoac bi bén trong dbi v&i van bi)
The design of the seat (or the internal ball in case of ball valves)

e Huwéng dan 1ap rap, vé sinh va bao tri van
The valve assembling, cleaning and maintenance instructions

e Huwdng dan vé md-men xoan tbi da
Instructions for maximum torque

. E)i‘éy kién lam viéc trong pham vi bién déng cta san phadm doc hoéa 1dng
(bién ddng nhiét d6 tir pha khi sang pha 1dng)
Working conditions in the range of the liquefied toxic product variance (gas phase
to liquid phase temperature fluctuations)

e Diéu kién &n mon c6 tinh dén san phdm am wét (vi mot sb chéat doc cé tinh
&n mon khi dd Am qua cao)
Corrosion conditions considering wet product (as several toxics are corrosive when
moisture is excessive)

Kiém tra thiy tinh / Hydrostatic testing

Néu thiét bi va dwong 6ng dung cho dich vu khi doc duoc kiém tra ap suét
bang nwéc, né phai dwoc lam khd hoan toan trwédc khi dwa khi vao.

If equipment and piping for a toxic gas service is pressure tested with water, it shall be
thoroughly dried before the gas is introduced.

Gian né chét 16ng / Liquid expansion

M6t sb khi héa 16ng c6 hé sé gian nd nhiét cao. Néu 16ng bi ket gitra hai van,
ap suét cuc cao cé thé phat trién khi nhiét do tang. Ap suét thdy tinh nay co
thé dan dén nb duwong ong. Céc tac dong cla viéc ket chat 16ng phai duoc
xem xét trong thiét ke cua bat ky hé thong duwdng ong nao va phai dwoc cung
cap bién phap bao vé chong lai ap suat thay tinh. Bién phap bdo vé nay co
thé 1a moét binh gian n& dwoc thiét ké, 1&p d&t va béo tri phu hop hodc van
gidm ap hoéc dia nb x& vao mét binh thu hoac hé théng giam thiéu.

Some liquefied gases have a high coefficient of thermal expansion. If liquid is trapped
between two valves, extremely high pressures can develop upon increase in
temperature. This hydrostatic pressure may lead to rupture of the line. The effects of
liquid trapping shall be considered in the design of any piping system and protection
against hydrostatic pressure shall be provided. This protection may be either a suitably
designed, installed, and maintained expansion chamber or a pressure relief valve or
rupture disk discharging to a receiver or to the abatement system.

5.5.9. Bom nap / Transfilling Pumps

Bom dwoc sir dung trong viéc nap 16ng phai dwoc chi dinh cho dich vy san pham va
duwoc nha san xuat khuyén nghi cho dich vu do.

Pumps used in product transfer shall be specified for the product service and recommended for
such service by the manufacturer.
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Do kin ctia bom phéildu’o’c xem xét, dac biét la loai phot truc, nén dugc chon theo
diéu kién st dung. Rat khuyén nghi viéc str dung bom khéng phét hodc bom phot
kép.

The leak tightness of the pump shall be considered, especially the type of shaft sealing, which
should be chosen according to the conditions of use. The use of seal-less or double sealed
pumps is highly recommended

Thiét ké duong ng phai cho phép hép thu rung déng do bom gay ra va dam bao tinh
toan ven co hoc clia hé thong.
Piping design shall allow absorption of vibrations caused by the pump and gquarantee
mechanical integrity of the system.

Néu bom thé tich dwoc siv dung dé nap 16ng, né phal dwoc trang bi van giam ap
chénh léch khéng déi cé kha nang xa toan bo cong suéat clia bom vao cdng huat cla
bom. Cai dat van gla,m ap, kich thwdc 6ng tai ché va viéc 1ap dat phai tuan tha khuyén
nghi cia nha san xuat bom.

If a positive displacement pump is used for transferring liquid, it shall be equipped with a
constant differential pressure relief valve which will be capable of discharging the entire capacity
of the pump into the suction port of the pump. The setting of the relief valve, recycle pipe size,
and installation shall be in accordance with the pump manufacturer’s recommendations.

M6t dong hé ap phi hop nén dwoc lap dat & phia xa clia bom trwdc khi giam ap
duong van. Brong Ong nén bao gom cac van ngat dwoc dat cang gan cang tot voi
cac két noi hat va xa cta bom.

A suitable pressure gauge should be installed on the discharge side of the pump before the
relief valve line. Piping should include shut-off valves located as close as practical to the pump
suction and discharge connections.

5.6. Cac yéu cau veé thong gi6é va phat hién khi / Ventilation and gas detection requirements

5.6.1. Thong gio6 / Ventilation

Cac yéu cau vé thong gio cho tat ca cac toa nha chira khi doc phai dwoc xac dinh sau
khi thwe hién danh gia radi ro theo dac tinh clia cac sdn pham dang dwgc thao tac va
tat ca cac yéu td anh hwéng dén rdi ro cho nhan vién va méi trwdng.

The requirements for ventilation for all buildings housing toxic gases shall be defined after
performing a risk assessment according to the characteristics of the products being handled
and all the factors influencing risks to the employees and the environment.

Hé théng théng gié cla tda nha pha| cung cap khong khi trong lanh cho hoat déng
binh thwdng va phai dwoc thiét ké dé xtr ly tinh hudng rd ri xay ra.

The building ventilation system shall provide fresh air for normal operation and shall be
designed to handle a situation in which a leak occurs.

Néu thdng gié tw nhién khong du, hé thdng thdng gid co hoc cé thé 1a lwa chon thay
thé t6t nhat. Cac bién phap bao vé nén duwoc ap dung dé ddm bao réng nhitng ngu i
khéng cé thiét bi bao hd ca nhan phu hop va dao tao thich hop vé cach st dung
khong & lai ho&c di vao cac tda nha co khi doc trong khi quyén do rd ri hodc héng héc
thiét bi.

If _natural ventilation is not adequate mechanical ventilation systems could be the best
alternative. Safeguards should be in place to ensure that persons without the appropriate
personal protective equipment and appropriate training in its use do not remain in or enter
buildings where a toxic gas is present in the atmosphere due to a leak or equipment failure.

Thong gi6 phai duoc thiét ké dé tranh vwot qua gi¢i han phoi nhiém nghé nghiép
(OEL) theo luat phap quéc gia. Khi cé théng gié tw nhién, cac 16 théng gi6 vao va ra
phai dwoc dat theo dac tinh cha khi (nhe hon hodc nang hon khéng khi)

Ventilation shall be designed to avoid exceeding the OEL’s according to the national legislation.
When natural ventilation is in place, inlet and outlet openings shall be located according to the
gas characteristics (lighter or heavier than air)

LUU Y Théng gié tw nhién phu thudc nhiéu vao diéu kién khi twong dia phuong va
kich thwéc clha cac 16 théng gid nén dwoc tang 1én néu diéu kién khong khi tinh chiém
wu thé.

NOTE Natural ventilation is heavily dependent upon local meteorological conditions and the
size of the ventilation openings should be increased if still air conditions are predominant.

Khi st dung thdng gi6 cwdng birc, mot hé thdng phai duoc thiét lap d& cung cip canh

b&o trong trwéng hop truc tréc, va hé théng dng dan khi thai phai dwoc thiét ké theo

d&c tinh san phdm va dé tranh anh hwéng dén cac khu vic khac.

When using forced ventilation, a system shall be in place to provide an alarm in case of

malfunction, and the exhaust ductwork shall be designed according to the product
26



EIGA

DOC 06/19

5.6.2.

characteristics and to avoid affecting other areas.

Gi4 tri thay dbi khong khi tiéu chudn médi gid thwérng ndm trong khodng tir sau dén
muwoi 1an. Viéc thiét ké hé thdng théng gié cwdng blrc sé& phu thudc vao kich thudc
ctia phong, céach bd tri thiét bi bén trong, va danh gia vé tbc do ro ri téi da cé thé dwoc
Xt Iy bang hé thdng thdng gid cwdng birc.

Typical air changes per hour values are six to ten. The design of forced ventilation systems will
depend on the size of the room, the layout of equipment within it, and the judgment about the
maximum release rate that can be mitigated by forced ventilation.

Cén xem xét viéc I&p dat clra kin khi, cac clra thong gié diéu khién bang dién, va hé
thong thoat khi dan dén thiet bi hap thu khi (scrubber), tay theo két qua danh gia rti ro
va céac yéu td lien quan dén nguy co tai chd hodc ngoai co s&.

Consideration should be given to the provision of gas-tight doors, powered ventilation louvers
and venting to a scrubbing system depending on the risk assessment and all the factors
involving on-site or offsite risk.

Heé théng thong gié can duoc duwa vao ché do bao tri dinh ky, dac biét néu hé thng
nay duoc lap dat nhw mot bién phap kiém soat nham ngan ngtra viéc ngwdi van hanh
bi phoi nhiém khi déc.

The ventilation arrangements should be subject to a routine maintenance regime, especially if
the ventilation systems have been installed as part of a control measure to prevent the
exposure of operators to the gas.

Phat hién khi / Gas detection

May do khi phai dwoc st dung dé phat hién bat ky ro ri nao theo két quéa danh gia rai
ro. Khi dwoc 14p dat, cac cdm bién phai dwoc dat & mae thich hop theo déac tinh cla
khi (nhe hon hoac nang hon khoéng khi) va noi ro ri dwge cho la c6 kha nang xay ra,
ddng thoi dwoc cai dat dé bao dong tai diém cai dat khuyén nghi cé tinh dén OEL. Co
thé can 161 khuyén tr nha san xuét thiét bi dé dinh vi cac cdm bién & cac vi tri thich
hop nham dat dwoc pham vi bao pht mong muén.
Gas detectors shall be used to detect any leak according to the results of a risk assessment.
When installed, sensors shall be located at the appropriate level according to the gas
characteristics (lighter or heavier than air) and where leaks are considered to be likely to occur
and set to alarm at the recommended set point taking into consideration the OEL’s. Advice from
the equipment manufacturer may be required to locate the sensors in the appropriate positions
to achieve the desired coverage.
Khi phat hién rd ri, may do nén:
On detecting a leak, the detector should:
a) phat ra bao dong am thanh tai khu vwc ¢6 nhan vién tryc lién tuc hoac trung tam
diéu khién;
raise an audible alarm in a continuously staffed area or control centre;
b) kich hoat bao dong am thanh va hinh anh tai khu vwc bj anh huwéng;
activate audible and visual alarms in the affected area;
c) van hanh bét ky thiét bi Ip dat két néi nao (vi du: théng gié co hoc, van cach ly...).
operate any connected installation (i.e. mechanical ventilation, isolation valves...).
Ngoai ra, dén canh bao cé thé dwoc I&p dat bén ngoai mbi toa nha.
In addition, warning lights may be fitted outside each building.

May do khi phai tuan theo ké hoach bdo tri khuyén nghj va can cung cép chirc nang
giam sat lién tuc ciling nhw van hanh cac bdo déng trong trwdong hop mat dién, 16i cdm
bién ho&c bat ky sw cb nao khac.

Gas detectors shall be subject to the recommended maintenance plan and need to provide a
continuous monitoring function when and operate the alarms in the event of power loss, sensor
failure, or any other malfunction.

5.7. Hé théng giam thiéu / Abatement systems

Mot hé thong thai bé duorc thiét ké theo kich thwdc cho cac san phdm va lvu lwgng can nap
phai dwoc két ndi voi cac duwong thong thoi, dwong xa va clra thoat van an toan. Thong tin
thém vé cac phwong phap thai bd co thé tim thay trong EIGA Doc 30, Thai bd khi [16].

A disposal system sized for the products and flows to be transfilled shall be connected to the purge

lines, vent lines and relief valve outlets. More information on disposal methods can be found in EIGA
Doc 30, Disposal of gases [16].

5.8. Bao vé chéng chay / Fire protection
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Binh chira chay / Fire extinguishers

Mét sé lwong thich hop cac binh chiva chay phu hop phai duwoc 1ap dat & moét sé khu
vuc cla nha may theo danh gia rui ro. D& lwa chon binh chira chay phu hop, hay
tham khao théng tin dwoc cung cép trong Bang di liéu an toan (SDS). Xem xét cac
quy dinh quéc gia.

An appropriate number of suitable fire extinguishers shall be installed in several areas of the
plant according to the risk assessment. For the choice of a suitable extinguisher refer to the
information provided in the Safety Data Sheets (SDS). Consider national requlations.

Hé théng chira chay cé dinh / Fixed fire fighting systems

Theo két qua danh gia rai ro, mot hé théng chiva chay cb dinh c6 thé dwoc st dung
cho cac muc dich sau:

As a result of a risk assessment a fixed fire fighting system may be used for the following
purposes:

e Lam mat binh khi trong trw&'ng hep c6 chay xung quanh
Cooling the gas container in case of a surrounding fire

e Khoanh vung ro ri khi déc
Confining a toxic gas release

Kha ndng cung cip nwéc phai di dé duy tri lwu lwong yéu cau dén khu vire muc tiéu
trong khoang th&i gian dwoc xac dinh b&i danh gia rdi ro va cac quy dinh dia phwong.
The water supply capacity shall be sufficient to sustain the required flow rate to the targeted
area for a duration determined by the risk assessment and the local requlations.

D& biét thong tin vé thiét k& hé thdng chira chay cb dinh, xem EN 12845, Hé thdng
chira chay cb dinh. Hé thdng phun nuwéc tw dong. Thiét ké, 1ap dat va bao tri [17].

For information regarding the design of fixed fire fighting systems see EN 12845, Fixed
firefighting systems. Automatic sprinkler systems. Design, installation and maintenance [17].

5.9. Cac quy dinh vé so ctru / Provisions for first aid

Tram so ctru, voi sen khan cip va bdn rira mat phai dwoc dat tai cac vi tri thich hop xung
quanh khu vwcchiét nap theo danh gia rui ro.

First aid stations, emergency showers and eyewashes shall be located at appropriate locations around
the transfilling area in accordance with a risk assessment.

Cac tram so clru phai dwoc trang bi vat lieu dwoc khuyén nghi béi cac nha cung cap san
phadm dé so clru cho cdng nhan bi thwong.

The first aid stations shall be equipped with materials recommended by the product suppliers for the
first aid treatment of injured workers.

Cac bénh vién dia phwong nén guen thudc véi cac phac dd didu tri trong trwdng hop tiép

xuc v&i san pham.

Local hospitals should be familiar with treatment protocols in case of exposure to the products.

5.10. Cong thai hoc tai noi lam viéc / Ergonomics of the workplace

Khi thiét ké cac khu vic chiét nap, cdng thai hoc clia cac hoat déng khac nhau phai dwoc
xem xét.

When designing the transfilling areas, the ergonomics of the different activities shall be taken into
consideration.

6. Yéu cau van hanh / Operational requirements

6.1. Nap theo 16 / Batch filling

Viéc nap déng théi nhidu binh khi dwoc chap nhan véi diéu kién méi binh dwoc dét doc lap
trén can va cac dwdng nap dwoc trang bi van ngét tw dong. Cac quy dinh twong tu dé ngan
nglra nap qua murc ap dung cho viéc nap mét chai cling phai dwoc ap dung.

Simultaneous filling of multiple gas receptacles is acceptable provided that each receptacle is located
independently on a weigh scale and the filling lines are fitted with automatic shut-off valve. The same
provisions to prevent overfilling applicable to single cylinder filling shall also be applied.

Viéc nap dbng thdi nhiéu binh khi véi mét chai tham chiéu trén can khéong dwoc phép vi
nguy co’ chay nguwoc tr binh nay sang binh khac.

Simultaneous filling of several gas receptacles with one reference cylinder on a weigh scale shall not
be permitted because of the risk of back-flow from one receptacle into another.

6.2. Quy trinh van hanh va nhan sw / Operational procedures and personnel

Huwéng dan cong viéc bang van ban Ia bat budc d& dam béo thao tac va xi ly an toan khi
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hda ldng déc. Chung phai chira tat ca thong tin can thiét cho nhan sy phu trach cac hoat
ddéng nhw:

Written work instructions are required to assure safe handling and processing of toxic liquefied gases.
They shall contain all information needed for the personnel in charge of operations such as:

e Yéu cu vé PPE
PPE requirements

e Kiém tra trwédc khi nap
Pre fill Inspection

e Loai binh (bao gédm van) can nap
Type of receptacle (incl. valve) to be filled

e Quy trinh nap
Filling procedures

e Tinh toan trong lweng nap danh nghia cGa san phdm dua trén luat phap/quy dinh khi
thich hop.
Nominal fill weight of product calculations based on legislation/regulations as appropriate.

¢ Quy trinh trong trwo'ng hop nap qua mirc chai
Procedure in case of cylinder overfilling

e Kiém tra sau khi nap
Post fill inspection
e Quy trinh d6i ca ctia ngw®i van hanh
Operator shift change procedures
e Quy trinh déi chiéu trong lwong
Weight reconciliation procedures
e Huwdng dan nhat ky nap chai.
Cylinder filling log instructions.
e Huwéng dan cho ngudi van hanh (rng phé véi viéc méat dién trong qua trinh nap chai.
Guidance for operator response to loss of power during cylinder filling.

Co s& cho cac quy trinh van hanh la danh gia rii ro bang cach st dung mét phwong phap
dwoc cong nhan nhw HAZOP hodc FMEA. Cac rii ro dwoc xac dinh dwoc sir dung dé xac
dinh cac bién phap giam thiéu rdi ro. SDS cung cép thong tin bd sung vé cac déc tinh cla
chét, méi nguy hiém, hwéng dan thao tac, thai bé va ca cac bién phap so ctru, chira chay va
kiém soat phoi nhiém. Xem thém EIGA SI-HF 04, Thiét ké nhiém vu va hiéu qua cta quy
trinh [18].

The basis for the operational procedures is a risk assessment by using a recognised method like
HAZOP or FMEA. Identified risks are used for the definition of risk mitigation measures. SDSs deliver
additional information about the properties of the substance, hazards, instructions for handling,
disposal and also first-aid, fire fighting and exposure control measures. See also EIGA SI-HF 04, Task
Design and Effectiveness of Procedures [18].

Cac SDS lién quan phai dwoc cung cap cho cong nhan.
The relevant SDSs shall be made available to the workers.

Dao tao va trinh dd chuyén mén / Training and qualification

Nhan sw thwc hién cac hoat ddng nap khi héa Iéng déc phai dwgc dao tao va co trinh do
chuyén mén dé dadm bao ho c6 du nang lwc thue hién cac nhiém vu dwoc yéu cau. Trinh do
chuyén mén phai dwoc ghi lai. D& biét thong tin chi tiét, vui ldng tham khao EIGA Doc 23,
Pao tao an toan cho nhan vién [19].

Personnel performing filling operations of toxic liquefied gases shall be trained and qualified to ensure
they are competent to perform the required tasks. The qualification shall be recorded. For detailed
information please refer to EIGA Doc 23, Safety Training of Employees [19].

Cong viéc chuan bi / Preparatory work

Cac hoat dong chiét nap nén duwoc bat dau badng mot cudc kiém tra k§ lwéng vé sw sdn co
clia nguyén liéu thé va binh tiép nhan. Céng viéc chuén bi ciing nén bao gém viéc kiém soat
céac thiét bi nap va méi trwong lam viéc. Mot 1énh lam viéc phéi cung clp cho nguwdi van
hanh tat ca théng tin can thiét vé sdn phdm sé& dwoc st dung va cac binh phai dwoc nap
(loai, loai van, sb lwong nap, v.v.).

The transfilling operations should be initiated by a thoroughly performed check of availability of raw
material and receiving containers. The preparatory work should also include the control of filling
installations and the work environment. A work order shall give the operator all required information
about the product to be used and the containers which have to be filled (type, valve type, filling quantity
etc.).
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Thiet bi bao hd ca nhan (PPE) / Personal Protective equipment (PPE)

Thiét bj bao h6 ca nhan phai c6 san trwdc khi bat dau cong viéc. PPE thich hop phai
dwoc str dung trong tat ca cac giai doan lam viéc. Viéc lwa chon PPE dwa trén phan
tich rai ro tai chd va SDS clia vat liéu dwoc thao tac. DPé dwoc hwdng dan, hay tham
khao thém EIGA Doc 136, Lwa chon thiét bi bdo hd ca nhan [20].

Personal protective equipment shall be available prior to the start of work. Appropriate PPE
shall be used during all stages of work. The selection of PPE is based on the local risk analysis
and the SDS of the handled material. For guidance refer also to EIGA Doc 136, Selection of
Personal Protective Equipment [20].

Sw san c6 cta nguyén liéu thé / Raw material availability

Dé tranh gian doan ngoai ké& hoach va ddm bao qua trinh chuyén khi khong bi can tré,
s s&n co6 cla nguyén liéu thdé nén dwoc kiém tra ky trwdc khi bat dau. Nguyén liéu
thd c6 thé dwoc cung cp trong cac binh di ddng nhw quy dinh tai 3.2 (hodc bang bén
chtra ¢b dinh, khéng thudc pham vi cla tai liéu nay). Cac binh nguyén liéu thd di dong
day thwong duoc kiém tra nhw mot phan cha quy trinh kiém tra dau vao va duwoc
phép st dung bang cach danh d4u hodc dan nhan. Bé tranh nham lan, ching thwdng
dwoc ton chira trong mét khu vire tén chira chuyén dung. Nén str dung hé théng luan
chuyén hang tén kho dé tranh cac rai ro lién quan dén ton chra dai han. Viéc kiém tra
bang mét phai bao gdm nhan dang san pham (nhan, d4u), cap do (thong sb ky thuat),
d4u hiéu &n mon va sé lwong nap cé sdn. Kiém tra dd sach va kha nang van hanh
cla van phai dwoc thuc hién truwéc khi két ndi véi tram nap.

In order to avoid unplanned interruptions and to guarantee an unobstructed gas transfer
process, the raw material availability should be thoroughly checked before starting. The raw
material could be supplied in portable containers as specified in 3.2 (or by a stationary storage
tank, which is not in the scope of this document). Full portable raw material containers are
normally checked as a part of the incoming inspection procedures and released for use by
marking or labelling. In order to avoid confusion, they are usually stored in a dedicated storage
area. A system of stock rotation should be used to avoid risks associated with long term
storage. The visual inspection shall include the product identification (labels, stamping), grade
(specification), signs of corrosion and available filling quantity. Checks on valve cleanliness and
operability shall be performed prior to the connection to the filling station.

Kiém tra so’ bd hé théng nap / Preliminary filling system check

Buwdc nay thwdng bao gdm cac kiém tra dé xac minh hoat déng chinh xac cta thiét bj
dung dé nap va moi trwdng nap:

This step typically includes checks to verify the correct operation of the equipment used for
filling and the filling environment:

e Céc thanh phan chinh (bom, can, v.v.)
Main components (pump, weigh scale etc.)
e Tién ich (khi tro, hé thbng chan khéng, v.v.)
Utilities (inert gas, vacuum system etc.)
e Théng gi6 (I&p dat trong nha)
Ventilation (indoor installations)
e Heé thdng phat hién va bao dong khi
Gas detection and alarm systems
e Heé thdng gidm thiéu
Abatement system
Nén s dung danh sach kiém tra chuyén dung dé dam bao céc kiém tra duoc thuc
hién mot cach co hé théng va day dd.
Dedicated check list(s) should be used to ensure systematic and complete checks.

Lwa chon va kiém tra binh tiép nhan / Selection and inspection of receiving
containers

Céac binh dung cho khi hoa 16ng d6c phai dwoc mua theo cac tiéu chuén thiét ké va
thong soO ky thuat da dwoc phé duyét.

Containers used for toxic liquified gases shall be procured in accordance with approved design
standards and specifications.

Phai thwc hién kiém tra trwc quan céc binh d& dam bdo nhan dang sadn phadm chinh

xac va dé xac minh tinh trang clia binh. Viéc kiém soat cac dau hiéu dap (trén binh

ho&c trén bang tén gan kém) cung cap thong tin v& phé duyét, loai khi, dinh mc ap

suét, trong lwong bi, dung tich nap tbi da, v.v. va |a bién phap co ban dé tranh nham

l&n va dam béo rang binh van con trong thei gian kiém dinh. Cac binh da qua han
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kiem dinh dinh ky phai khéng dwgc nap. Hon niva, cac binh gan ngay hét han kiém
dinh khéng nén dugc nap lai. Phai lap cac quy trinh dwoc lap thanh van ban dé xa ly
cac van dé nay va moi yéu cau cu thé cia khach hang.

A visual inspection of containers shall be performed to ensure a correct product identification is
made and to verify the condition of the container. Control of the stamped markings (either on
container or on an attached nameplate) gives information about approval, gas, pressure rating,
tare weight, maximum filling contents etc. and is a basic measure to avoid confusion and to
ensure that the container is still within the test period. Containers whose periodic inspection is
overdue shall not be filled. Furthermore, containers close to the expiry test date should not be
refilled. Documented procedures to deal with these issues and any specific customer
requirements should be produced.

Trong trwdng hop phat hién cac khuyét tat nhw vét niet, phdng hodc 16m, &n mon
ho&c dau hiéu nhiét hodc chay, binh phai bj loai bd. Cac binh khéng phu hop bi loai
bd phai dwoc danh dau hodc dan nhan, cach ly va lwu triv trong khu vc chuyén dung
cho dén khi c6 quyét dinh vé viéc s dung tiép theo. (vi du: phé liéu, bao tri va kiém
tra lai, tra lai cho chd s& hiru chai).

In cases where defects such as cracks, bulges or dents, corrosion or signs of heat or fire are
observed the container shall be rejected. Rejected non-conforming containers should be
marked or labelled, isolated and stored in a dedicated area until a decision is made regarding
further use. (e.g. scrap, maintenance and re-test, return to the cylinder owner).

Binh ap lwc cé 6ng nhung: binh ap lwc thwong dwoc trang bi 6ng nhang g‘ié rut pha
I6ng hodc rut khi. Cac thiet ké khac nhau dwoc stv dung. DOi v&i binh nam ngang,
hwdng cua ong nhung phai dwoc danh dau r6 rang. Vi tri lam viéc chinh xac cua binh
phéj dwoc chi ra bang cach danh dau hoac dan nhan. Néu chi lap mét van duy nhat
c6 6ng nhung, vi tri ca 6ng nhung phai dwgc danh dau trén binh va binh phai dwoc
dinh huéng dé s dung tuy thudc vao viéc can rat khi hay rat 16ng.

Pressure drums with dip tubes: pressure drums are typically equipped with dip tubes for either
liquid phase withdrawal or gas withdrawal. Different designs are used. For horizontal drums, the
orientation of the dip-tubes shall be clearly marked. The correct working position of the drum
shall be indicated by marking or labelling. If only a single valve with a dip tube is installed, the
position of the dip tube has to be marked on the drum and the drum orientated for use
according to whether gas or liquid withdrawal is required.

Kiém tra trwéc khi nap / Pre-fill checks

6.4.5.1. Van, giodng va két néi (bng mém, éng mém) / Valves, gaskets and connections
(pigtails, flexible hoses)

- Thiét ké va vat liéu dwoc s dung trong céc van lap dat trong binh cha khi

héa I6ng doc phai twong thich véi cac dac tinh cta khi. Xem 1SO 11114-1,
ISO 11114-2 va EIGA Sl 21, Van chai — Céclcén nhac vé thiét ké [9,10,21].
Cac van cua binh nguyén liéu tho va binh tiép nhan phai dugc kiém tra ky
lwdng trude khi ket noi véi tram nap.
The design and the materials used in valves installed in containers with toxic liquefied
gases shall be compatible with the gases’ properties. See ISO 11114-1, ISO 11114-2
and EIGA SI 21, Cylinder Valves — Design Considerations [9,10,21]. The valves of raw
material containers and receiving containers shall be thoroughly inspected before
connection to the filling station.

- Viéc thdo ndp dau ra van kin khi 1a mét buéc quan trong vi c6 nguy co ro ri
khi do van bj rd qua.
Removal of the gas tight valve outlet cap is a critical step because there is a potential
risk of gas release due to a valve pass-through leak.

2 - - s Y X « R “a « R ~
e Dé ngan chan céac tinh hudng nguy hiém, viéc kiém tra van nén dwoc thyc
hién trong khu vc nap chuyén dung ngay trwéc khi két ndi binh. Viéc s
dung PPE phu hop theo quy dinh trong cac quy trinh van hanh 1a bét budc.
In order to prevent dangerous situations, the valve inspection should be performed
in the dedicated filling area directly before container connection. Use of
appropriated PPE as defined in the operational procedures is mandatory.

e Gioang gilra diu ra van va ndp dau ra van kin khi phai dwoc thao ra va
nép phai dwoc thao tir tlr, d& ngudi van hanh cé thé siét chét lai nhanh
chong trong trwdng hop khi bi ro ri.

The seal between the valve outlet and the gas tight valve outlet cap shall be broken
and the cap removed slowly, so that the operative can re-tighten it quickly in the
case of a gas release.

- Loai dau ra van phai phi hop voi tiéu chuan hoac quy dinh qudc gia dwoc st
dung, xem ISO/TR 11364, Chai khi — Tong hop céc ren than van/co chai khi
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quéc gia va quéc té va hé thong nhan dang va danh dau cliia chung [22].

The valve outlet type shall be in accordance with the used standard or national
regulation, see ISO/TR 11364, Gas cylinders - Compilation of national and international
valve stem/gas cylinder neck threads and their identification and marking system [22].

e Dau ra van phai sach va khoéng cé vat la va an mon.

The valve outlet shall be clean and free of foreign matter and corrosion.

e Ren dau ra van phai khéng bi mon, bién dang hodc hw héng.
Valve outlet threads shall not be worn, deformed or damaged.

e Bt ky vat liéu Iam kin con sot lai trén ren dau ra van (nhw bang PTFE)
hoadc chat béi tron déu la dau hiéu cda tinh trang va viéc str dung khéng
dung cach
Any residual sealing materials on the valve outlet threads (like PTFE tape) or
lubricants are signs of improper condition and use.

e Cac van ban chi nén dwoc lam sach bang vat liéu lam sach twong thich

6.4.5.2.

v&i khi va vat liéu van.
Dirty valves should be cleaned only with cleaning material compatible with the gas
and valve material.

e Dung moi phai dugrc loai bd hoan toan (vi du: bang ludng nito kho) truwdc
khi binh dwgc két noi véi dwdng ong gop.
Solvents shall be completely removed (e.g. with a stream of dry nitrogen) before
the container is connected to the manifold.

Chi céc loai giodng phu hop v&i cac tiéu chudn dwoc cong nhan (vi du: DIN
477-1 Van chai khi cho ap suét thtr chai [én dén va bao gdm 300 bar - Phan
1: Két n6i dau vao va dau ra van, NF E 29-650 Bouteilles a gaz - Raccords de
sortie de robinets de bouteille et de vannes de cadre, ISO 10692-1, Chai khi —
Két ndi van chai khi dé st dung trong nganh vi dién te - Phan 1: Két ni dau
ra) méi dwoc str dung cho két ndi dw kién va phai twong thich v&i khi hoat
dong [23,24,25]. Gioang va két ndi 6ng mém/dng mém phai dwoc kiém tra
trwdc khi st dung. Sw hién dién cla vét xwéc trén gioang hodc trén bé mat
lam kin cta két ndi c6 thé gay ro ri khi va phai duoc thay thé.

Only gaskets conform to recognized standards (e.q. DIN 477-1 Gas cylinder valves for
cylinder test pressures up to and including 300 bar - Part 1: Valve inlet and outlet
connections, NF _E 29-650 Bouteilles a gaz - Raccords de sortie de robinets de
bouteille et de vannes de cadre, ISO 10692-1, Gas cylinders - Gas cylinder valve
connections for use in the micro-electronics industry - Part 1: Qutlet connections) shall
be used for the intended connection and shall be compatible with the active gas
[23,24,25]. Gaskets and pigtail / flexible hose connections shall be inspected prior to
use. The presence of scratches on the gasket or on sealing surfaces of the connection
may cause gas leaks and shall be replaced.

Kiém soét lwong tén dw — lam réng hodc nap bé sung / Control of residual
contents — emptying or top-filling

Viéc kiém soat lwong tdn dw cla cac binh tiép nhan rat quan trong déi véi an
toan va chat lwong. Viéc nap bd sung dwoc st dung rong rai. Tuy nhién, c6
nguy co gay 6 nhiém san pham ton dw quay tré lai tv ngwoi dung. Hai buéc
sau phai dwoc thwe hién:

The control of the residual contents of receiving containers is important for safety and
quality. Top-filling is widely used. However, there is a risk of contamination of the
residual product coming back from the user. Two steps shall be performed:

e can binh trén can thich hop (trwdc khi két néi véi dwerng dng gép nap)
container weighing on a appropriate weigh scale (prior to connection to filling
manifold)

o do ap suét (sau khi két nbi véi dueng 6ng gop nap)
pressure measurement (after connection to filling manifold)

Lwong ton dw da can 1a rat can thiét dé xac dinh lwgng nap trong trworng hop

nap bd sung; né ciing c6 thé dwoc st dung dé xac dinh sw hién dién hoac

khéng cé san pham pha Idng bang cach tinh toan.

The weighed residual quantity is essential to determine the filling quantity in the case of

top-filling; it can also be used to determine the presence or absence of liquid phase

product by calculation.

Viéc do ap cé thé cho cac két qua sau:
The pressure measurement can have the following results:

32



EIGA

DOC 06/19

a) ap suat = ap suat hoi bao hoa (& nhiét dé nhat dinh)
pressure = vapour pressure (at given temperature)

b) ap suét < ap suét hoi
pressure < vapour pressure

c) 4&p suét > ap suét hoi
pressure > vapour pressure

d) khéng cé ap suat dwong (hodc ap suat dwdi khi quyén)
no positive pressure (or sub-atmospheric pressure)

Trwéng hop (a): pha 16ng clia khi khéng bi & nhiém 1&n.

Case (a): liquid phase of the gas without major contamination.

Trwdng hop (b): khéng dam bao rdng chi cé khi hoat ddng ban dau trong
binh.
Case (b): no guarantee that only the original active gas is in the container.

Trwdng hop (c): 6 nhiém véi khi co ap suét hoi cao hon
Case (c): contamination with a gas with a higher vapour pressure

Truwong hop (d): binh da dwoc ngwdi dung lam réng, nguy co khéng khi/do
A4m moi trwdng xam nhap

Case (d): container has been emptied by the user, risk of ingress of ambient air /
moisture

Chi trwdng hop (a) méi dwoc st dung dé nap bd sung nhwng trong trudng
hop co bat ky nghi ng& ndo, nén xem xét phan tich lwong tén dw. Déi véi cac
trwdng hop khac, cac binh cé ap suét léch nén dwoc xa vao hé thdng gidm
thiéu va hat chan khéng trwdc khi nap.

Only case (a) shall be used for top-filling but in case of any doubt, the analysis of the
residual content should be considered. For the other cases, the containers with
deviating pressure should be vented to the abatement system and evacuated before
filling.

6.4.5.3. Kiém tra ro ri két néi / Connection leak check

Phai thiét 1ap mot ludng nito 4p suét thép nhe qua 6ng mém hodc 6ng mém
dé ngan ngtra 6 nhiém khong khi va d6 &m trong budc két néi. Sau khi két noi
céa binh khi nguyén liéu cung cap va binh tlep nhan, phal thwe hién kiém tra ro
ri trén cac két néi van — dng mém/éng mém. Viéc kiém tra ro ri c6 thé dwoc
thwe hién bang cac phwong phap phat hién khac nhau. Phwong phap nhay
nhét 1a kiém tra ro ri heli bang may do ro ri heli & ché do sniffer sau khi nén
bang heli hodc hén hop heli/nito. Kiém tra ap suét cao bang nito trén ap suat
nap la mét phwong phép tuy chon. Sau khi 6n dinh nhiét do, phai khéng xay
ra sw sut gidm ap suét co thé phat hién duoc.

A slight flow of low pressure nitrogen through the pigtail or flexible hose should be
established to prevent air and moisture contamination during the connection step. After
connection of both supplying raw gas container and receiving container a leak check
shall be performed on the valve — pigtail / flexible hose connections. The leak check
can be performed with different detection methods. The most sensitive is the helium
leak check with a helium leak detector in sniffer mode after pressurizing with helium or
a helium/nitrogen mixture. A high pressure test with nitrogen above the filling pressure
is an optional method. After temperature stabilization no detectable pressure drop shall
occur.

Viéc kiém tra ap suét nén duoc tiép néi bang kiém tra chan khong. Sau khi
dat dwoc d6 chan khong cubi cung, bom chan khéng phéi dwoc cach ly va
moi sw tdng ap suét phai dwoc theo dbi.

The pressure test should be followed by a vacuum test. After the final vacuum is
achieved the vacuum pump shall be isolated and any pressure increase observed.

Trong trwéng hop khong cé sén khi tro d& kiém tra ro ri trwdc khi nap, cac
phwong phap kiém tra rd ri thay thé c6 thé dwoc ap dung va co s& phai dwoc
thiét ké dé gidm thiéu kha ning nguoi van hanh tiép xdc véi chat dang duoc
chiét nap. Ap suét hoi cla vat liéu con lai trong binh chira nhan c6 thé dwoc
st dung dé kiém tra ro ri két néi véi duwong 6ng nap bang thiét bi phat hién ro
ri dién t&r. Tuy nhién, mét sb can nhac quan trong phai dwoc thwe hién:

Where the provision of inert gases are not available for pre fill leak checking,
alternative methods of leak testing may be employed and the facility shall be designed
so as to minimize the potential of exposure of the operator to the substance being
transfilled. The vapour pressure of the residual material in the receiving receptacle can
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be used to leak test the connection to filling pipe work using electronic leak detection
equipment. However, some important considerations shall be made:

e Nguwdi van hanh phai méc cac thiét bi bdo hod ca nhan (PPE) theo quy dinh
cta danh gia ri ro.

The operator shall wear items of PPE as determined by risk assessment.

e Heé thdng hat cuc bd phai duwoc 1ap dat va cung cép dd lwvu lwong khi dé
loai bd moi sy thoat ra cla san pham tir diém nap dén hé théng thai bd
phu hop.

Local extraction shall be in place and provide sufficient air flow to remove any
release of product from the point of fill to a suitable disposal system.

e Hé théng phat hién khi phai dwoc Iép dat trong khu vwc nap, va khi kh&i
déng phai kich hoat chuéng va dén bao dong, ngirng hoat dong cac hé
thdng nap va kich hoat hé théng hat thir cap dé téng lwu lwong khi lén trén
mirc van hanh binh thwéng tai diém nap.

Gas detection systems shall be installed in the filling area, and upon initiation

activate audible and visual alarms, shut down filling systems and activate

secondary extraction to increase air flow above normal operational rates at the
filling point.

e Nguwodi van hanh phai kiém soat hoat ddng chiét nap tlr mot vi tri tach biét
vé mat vat ly v&i binh chira nhan va dwdng éng chiét nap dé giam thiéu sw
tiép xuc trong trwdng hop san pham thoat ra.

The operator shall control the transfilling operation from a position physically

separated from the receiving receptacle and transfilling pipe work in order to

minimise exposure in the event of product release.

e Thiét bj chiét nap phai tuan tha ché dé bao tri dinh ky.

The transfilling equipment shall be subjected to a planned maintenance regime.
Trong trwdng hop ro ri, mot hé théng 1am viéc an toan phai dwoc thiét 1ap
trwdc khi thwe hién cac hanh dong khac phuc (vi du: thay dém kin, éng nbi
mém hodc 6ng mém) va kiém tra ro ri két ndi phai dwoc lap lai.

In case of leaks, a safe system of work shall be established before corrective actions

are taken (e.g. change of gasket, pigtail or flexible hose) and the connection leak check
repeated.

6.4.6. Qua trinh nap / Filling process

6.4.6.1.

6.4.6.2.

Lwong nap / Filling quantity

Lwong nap ti da phai tuan tha ty 18 nap dwoc liét ké trong huwéng dan déng
goi P200 cua ADR.

The maximum filling quantity shall be in compliance with the filling ratio listed in the
ADR packing instruction P200.

Lwong nap cta mdi binh tiép nhan phai 1a mét phan cua lénh lam viéc cho
viéc nap khi.

The filling quantity of each receiving container shall be part of work order for the gas
transfer.

Khi tinh toan khdi lwong nap muc tiéu, cac diém sau phai dwoc xem xét dé
ngan nglra viéc nap qua muc:

When calculating the target fill weight, the following points shall be taken into account
in order to prevent overfilling:

e Khéi lwong bi cta binh chira khi

The tare weight of the gas receptacle
e Luwong con lai

The residual content
e Khéi lwgng cla cac phu kién (bdo vé/nép van)

The weight of the accessories (valve guard/cap)
e Khbilwong cta két ndi nap

The weight of the filling connection
Nap theo trong lugng / Gravimetric filling
Khi héa 16ng phai dwoc nap doc quyén theo trong lwong bang cach sir dung
céan trong Iu,c,)’ng pht hgp (Xem muc 2.5.5 “Cén’ trong lwvong”). Viéc déng ty
dong van cap phai dwgc stv dung dé giam thi€u rai ro nap qua mdc binh
chira. Van ngat tw dong phai dwoc coi la mét phan quan trong cla hé théng
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6.4.6.3.

6.4.6.4.

6.4.6.5.

an toan. f.)éi v&i cac hé thong van hanh thd cong, nguwdi van hanh phai cé mat
trong sudt toan b6 thi gian clia qua trinh nap.

Liquefied gases shall be exclusively filled by weight using an appropriate weigh scale
(See section 5.5.5 “Weigh scales”). The automatic closure of supply valve(s) shall be
used to minimize the risk of container overfilling. The automatic shut-off valve shall be
considered as a critical part of the safety system. For manually operated installations,
the operator shall be in attendance during the complete duration of the filling process.

Can trong lvong phai dwoc kiém tra va hiéu chuan dinh ky (xem 6.4.9 “Bao tri
phong ngwa”). Ngoéi ra, can nap nén dwoc kiém tra trwdc cac hoat déong nap
hang ngay. Cac qua can kiém soat phu ho’p phai dwoc str dung (vi du: mot
chai rong co6 trong lwong da blet) Két qua nén duoc ghi lai vao s nhat ky dé
dé dang theo déi dd tin cay cta can trong lwong.

Weigh scales shall be regularly checked and recalibrated (see 6.4.9 “Preventive
maintenance”). Additionally, the filling scales should be checked prior to daily filling
operations. Suitable control weights shall be used (e.g. an empty cylinder with known
weight). The result should be recorded in a log sheet for easy follow up of the weigh
scale reliability.

Moi lc qua mirc tir ong ndi mém hodc 6ng mém phai dwoc tranh bang cach
st dung dung chiéu dai va cach s dung cac két néi mem.

Any excessive force from the pigtail or flexible hose shall be avoided by correct length
and use of the flexible connections.

Kiém soét lwu lwong / Flow control

Van téc dong chay ctia khi hoa long doc co tinh oxy hoa trong dwong 6ng nén
dwoc gidi han (vi du: 2 m/s dbi véi pha 16ng, twong tw nhw cac khuyen nghi
cho clo - Xem EUROCHLOR GEST 75/43, Ong thép mém va éng hop kim
niken cao mém dé nap clo dang khi khd ho&c 16ng [26]). Cac phwong phap
kiém soat lvu lwong khac nhau c6 thé dwoc st dung, vi du: van do, van kiém
soat lwu lwong, bod diéu khién Iwu lwong khdi lwong. Van binh chira khéng
dwoc str dung dé kiém soat lwu lwong do nguy co cao lam héng cac bd phan
bén trong b&i van tbc qua mrc va’hodc hiéu &ng nhiét do (hiéu &ng Joule-
Thomson).

The flow velocity of oxidising toxic liquefied gases in the piping should be limited (e.g.
to 2 metres per second for the liquid phase, analogous to recommendations for
chlorine - See EUROCHLOR GEST 75/43, Flexible steel pipes and flexible high nickel
alloys hoses for the transfer of dry gaseous or liquid chlorine [26]). Different methods of
flow control can be used, e.g. metering valves, flow control valves, mass flow
controllers. Container valves shall not be used for flow control due to a high risk of
damage of inner parts by excessive velocity and/or temperature effects (Joule-
Thomson effect).

RUi ro nap quéa day / Risk of overfilling

Vigec nap qua mc binh chira c6 thé do I6i linh kién va/hodc 16i con ngué’j.
Néu phat hién binh chira bi nap qua muc khi binh chira phén van con két ndi
vGi tram nap, phai thwe hién xa ngay 1ap tirc vao hé thong giam thiéu (ho&c
hé thong thu hoi néu duwoc lap dat).

Container oveffilling can be caused by component failure and/or human error. If
container overfilling is detected while the receiving container is still connected to the
filling station, an immediate vent to the abatement system (or recovery system if
installed) shall be performed.

Tao &p suét sau khi nap / Pressurisation after filling

MGt s6 binh chira khi hoa 16ng ap suét thap (vi du: ethylene oxide) dwoc van
chuyén véi ap suét khi tro (vi du: nito). Cac bién phap bao vé phai dugc thiet
lap dé khong vuot qué &p suét lam viéc cla binh chiva va ap suét téi da cho
phép theo quy dinh van chuyén.

Some containers of low pressure liquefied gases (e.g. ethylene oxide) are shipped with
a pressure of inert gas (e.g. nitrogen). Safeguards shall be put in place in order not to
exceed the working pressure of the container and the maximum pressure allowed by
the transport regulation.

6.4.7. Kiém tra sau nap / Post-fill checks
6.4.7.1.

Théng théi sau nap, kiém tra ro ri van va ngét két ndi / Post-purging, valve leak
test and disconnection

Qua trinh chiét nap phai dwoc két thic theo phwong phap chuyén duoc st
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6.4.7.2.

6.4.7.3.

dung (vi du: bang cach dirng bom chat 16ng). Cac van binh chira phai dugc
dong phu hop voi hwéng dan clia nha san xuét. Sau khi van dong, long trong
dwong Ong phai dugc xa ngay lap tirc vao hé thong giam thidu, tiép theo 1a
théng théi sau nap bang khi tro hodc hat chan khéng.

The transfilling process shall be terminated in accordance with the transfer method
used (e.g. by stopping the liquid pump). The container valves shall be closed conform
to manufacturer instructions. After the valve closure, the liquid in the piping shall be
vented immediately to the abatement system followed by a post-purge with an inert gas
or evacuation.

Dé xac minh rang van da dong va kin khi, viéc hat chan khong hé théng nap,
cach ly bom chan khéng va theo d&i ap suét rieng phan dé khong co sy tang
nao xac nhan van da doéng va kin khi. Tuy chon, mot kiémltra ro ri’ bang may
do ro ri khi cam tay co thé dwoc thwc hién ngay sau khi ngat ket néi hoac sau
mot khoang thi gian cach ly xac dinh.

In order to verify that the valve is closed and leak-tight, the evacuation of the filling
system, isolation of the vacuum pump and monitoring of the partial pressure for a zero
increase confirms the valve is closed and leak-tight, Optionally a leak test with a
portable gas leak detector can be performed either directly after disconnection or after
a defined period of quarantine.

N&p dau ra cGa van phai duoc lap dat nhanh chong tai cac van binh chira.
Ong noi mém hoac 6ng mém nén dwgc dong bang nut bit va dwoc gilr dwdi
mot 4p suét khi tro nhe dé tranh sy xam nhap cla khong khi va do am.

Valves outlet caps shall be rapidly installed at the container valves. Pigtails or flexible
hoses should be closed with plugs and kept under a slight inert gas pressure to avoid
ingress of air and moisture.

Kiém soét khéi lurong nap / Control of filling weight

Khéi lvgng nap cudi cung phai dugc kiém soat ngay sau khi hoan thanh qua
trinh chiét nap bang cach can binh chiva sau khi ngat két ndi khéi bd gop.

The final filling weight shall be controlled immediately after completing the transfilling
process by weighing the container after disconnection from the manifold.

Can dung dé kiém soat trong lwong phai dap (ng cac yéu cau sau ngoai
nhirng dieu da dé cap trong 5.5.5:

The scale used for controlling the weight shall fulfil the following requirements in
addition to those mentioned in 5.5.5:

e sai s6 hién thi phai nhé hon ho&c bang 1% khéi lwgng khi bd sung

the error of indication shall be less or equal to 1 % of the weight of the gas addition
e can phai dwoc hiéu chuan.

the scale shall be calibrated.
Viéc kiém soat khéi lwong nap bang cach s dung can thir hai dwoc coi la
thue hanh tét nhat; tuy nhién, né c6 thé dwoc thwc hién trén ciing mot can
néu cac quy dinh da néu trén dwoc dap ng.
It is considered best practice to control the filling weight using a second scale; however
it may be done on the same scale if the aforementioned provisions are satisfied.

Néu phat hién nap qua murc, binh chiva phai dwgc xa& vao hé théng giam thiéu
dé dat khdi lwong nap chinh xac. Cac binh chira bj nghi ngé dwoc nap béng
thdy lwc phai dwoc xa va théng thdi ngay lap tirc d& duwoc kiém tra va phé
duyét cho viéc tai str dung trong twong lai. Ly do nap qua mtrc phai dwgc xac
dinh va hanh déng khac phuc phai dwoc thuc hién.

If overfilling is detected, the container shall be vented to the abatement system to its
correct filling weight. Containers that are suspected of being hydraulically filled shall be
immediately emptied and purged in order to be examined and approved for future
reuse. The reason for the overfilling shall be identified and corrective action taken.

Ghi nhén binh chtra / Container labelling

Binh chra phai dwgc ghi nhan theo CLP va ADR [1,2]. Bé dwoc huwéng dan,
tham khéo thém EIGA Doc 169 [3].

The container shall be labelled in accordance with CLP and ADR [1,2]._For quidance,
refer also to EIGA Doc 169 [3].

6.4.8. Str dung nhiéu muc dich cho cac tram nap / Multiple use of filling stations

Cac tram nap cé thé duoc thiét ké dé nap cac san pham khac nhau. Trong trwdng
hop nay, cac quy trinh van hanh dwa trén danh gia rui ro phai xac dinh quy trinh thay
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6.4.9.

thé mét loai khi bang loai khi khac dé giam méi nguy lay nhiém chéo va dadm bao tinh
twong thich véi vat liéu va linh kién.

Filling stations may be designed to fill different products. In this case, operational procedures
based on a risk assessment shall define the process of replacing one gas by another to reduce
the risk of cross- contamination and to guarantee the compatibility with materials and
components.

Nén tranh st dung cung mét hé théng nap
The use of the same filling system should be avoided

e néu céac loai khi khéng twong thich do dic tinh hda hoc cia chung (vi du: NHs va
HCI)
if gases are incompatible due to their chemical characteristics (e.g. NHz and HCI)

e néu mdt loai khi |a tap chat quan trong dé& str dung trong loai khi khac (vi du: COS
trong H2S)
if one gas is a critical impurity for use in another gas (e.g. COS in H2S)

e néu qua trinh trung hop sé dwoc xuc tac bdi cac loai khi khac (C2H40)
if the polymerisation will be catalysed by other gases (C2H40)

Quy trinh thay thé mét loai khi héa 16ng bang loai khi khac bao gém viéc thong thdi
khi tro dwoc thwe hién k§ lwdng, sau d6 1a hut chan khong toan bd hé théng dén murc
chan khéng sau. Rira bang pha Idng véi phan t&r mai cé thé loai bd cac chat con sét
lai. Tuy nhién, mot sb loai khi “n&ng” bi hap phu manh trén bé mat duwong éng va linh
kién, va kho loai bd hoan toan. Viéc kiém soat phan tich mau sau khi chuyén déi loai
khi va trwdc cac hoat dong nap co thé cung cép théng tin dang tin cay dé ngan nglra
lay nhiém chéo.

The process to replace one liquefied gas by another consists in a thoroughly performed inert
gas purge followed by evacuation of the whole system down to a deep vacuum. Liquid phase
rinsing with the new molecule can remove residual contents. However, some ‘heavy” gases are
strongly adsorbed on piping and component surfaces, and hard to remove completely. An
analytical control of a sample after service change and prior to transfilling operations can
provide reliable information to prevent cross- contamination.

Bao tri phong ngtra / Preventive maintenance

M6t chwong trinh bao tri phai dwoc thiét 1ap, bao gom tai ligu linh kién, ké hoach bao
tri phong nglra va quan ly phu tung thay thé.

A maintenance program shall be established which includes component documentation, a
preventive maintenance plan and spare parts management.

HAau hét cac loai khi héa l1dng doc déu co tinh &n mon; mét sb trong sb dé nhu clo
(CI2), Hydro clorua (HCI) hoac Hydro bromua (HBr) ¢6 tinh an mon cao. Do do, viéc
bao vé chdng &n mon la mot phan quan trong ctia hoat déng bao tri. Thiét bi chiét nap
va méi tredng lam viéc, bao gom ca viéc gilr gin vé sinh, pha| dwoc duy tri & merc do
cao vi ly do an toan va chat lwong. Can dac biét chu y dén cac linh kién quan trong
nhw ong ndi mém, 6ng mém va giodng. Ong mém phai dwoc kiém tra lai dinh ky va
thay thé sau mot thoi gian st dung xac dinh. Xem thém Tai liéu EIGA 42, Cac két ndi
mém trong hé thdng khi &p suét cao [27].

Most of the toxic liquefied gases are corrosive; some of them like chlorine (Cl2), hydrogen
chloride (HCI) or hydrogen bromide (HBr) are highly corrosive. Consequently, protection against
corrosion is an important part of the maintenance activity. Transfilling equipment and the work
environment, including housekeeping, shall be maintained to a high level for safety and quality
reasons. Particular attention should be given to critical components such as pigtails, flexible
hoses and seals. Flexible hoses shall be regularly retested and replaced after a defined period
of use. See also EIGA Doc 42, Flexible connections in high pressure gas systems [27].

Can phai dwoc kiém tra va hiéu chuan lai bdi nha san xuét (ho&c té chirc bén ngoai
c6 di nang lwc twong dwong) it nhat 12 thang mét 1an.

Weigh scales shall be inspected and recalibrated by the manufacturer (or equivalent external
qualified body) at least every 12 months.

Hé thdng Gidy phép lam viéc phai dwoc trién khai va sir dung cho nhan sy phu trach
b&o tri, bao gébm ca nhan vién nha thau thwc hién cong viéc bao tri. Xem Tai liéu EIGA
40, Hé théng Gidy phép lam viéc [28]

A Permit to Work system shall be implemented and used for personnel in charge of
maintenance including contractor employees performing maintenance work. See EIGA Doc 40,
Work Permit Systems [28]

Mot quy trinh an toan Lockout-Tagout phai ddm bao viéc hoan thanh céng viéc bao tri
mot cach an toan.
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A Lockout-Tagout safety procedure shall ensure the safe completion of maintenance work.

6.4.10. Thiét bi an toan quy trinh / Process safety equipment

Thiét bi an toan quy trinh, nhw cac bo ngat khan cép va bao dong quan trong, phai
dwoc bao tri theo khuyén nghi clia nha san xuéat thiét bi géc hoac cac quy dinh quoc
gia, tuy theo quy dinh nao nghiém ngat hon.

Process safety equipment, such as critical trips and alarms shall be maintained in accordance
with either the original equipment manufacturers’ recommendations or national codes,
whichever is the more stringent.

6.4.11. Bao quan tam th&i va thao d& cac tram nap / Mothballing and dismantling of filling

stations

Cac bién phap bao quan tam thdi cac tram nap phai dwa trén danh gia rdi ro xem xét
tht ca cac tac dong co thé xdy ra va cac sy kién dw kién. Cac bién phap giam thiéu
chinh bao gédm phong nglra &n mon bén trong va bén ngoai. Bé phong ngira &n mon
bén ngoai, sy sach sé la yéu té then chét, tiy chon két hop véi bao vé bé mat phu
hop. Cac cudc kiém tra truc quan dwoc thwe hién thwong xuyén phai phat hién sy bat
dau cla bat ky sw an mon nao, sau do 1a cac hanh dong khac phuc chuyén biét. Bién
phap chinh dé& phong ngira &n mon bén trong la loai bé tat ca khi hoat dong bang
cach théng thdi va hut chan khéng, sau do 1a nén toan bd hé thdng bang khi tro kho
(ttrc 1a nito) ddm bao duy tri ap suét duwong. Dbi véi cac thiét bi nhuw bom chét 16ng,
cac bién phap bao quan dic biét cé thé can thiét theo khuyén nghij clia nha san xuét.
Céac diéu kién bao quan tam thoi phai dwoc ghi lai dé tai van hanh trong twong lai.
Measures for the mothballing of filling stations shall be based on a risk assessment considering
all likely impacts and anticipated events. The main mitigation measures consist of internal and
external corrosion prevention. For the prevention of external corrosion cleanliness is a key
factor, optionally combined with appropriated surface protection. Regularly performed visual
inspections shall detect the beginning of any corrosion followed by dedicated corrective actions.
Main measure for internal corrosion prevention is the removal of all active gas by purging and
evacuation followed by pressurizing the whole system with dry inert gas (i.e. nitrogen) ensuring
that a positive pressure is maintained. For equipment like liquid pumps special conservation
measures might by necessary following the recommendations of the manufacturer. The
conditions of mothballing shall be recorded for future re-commissioning.

Cong viéc thao d& nén dwoc thwe hién theo hé thdng Gidy phép lam viéc. Trong
trwdng hop thdo d& mot tram nap, tat cd dwdng dng va linh kién phai dwoc théng théi
ky lwdng bang khi tro trdc khi bat dau bét ky cong viéc nao. Mot phan tich khi xa &
lwu lvong thap phéi xac nhan khéng c6 khi ddoc dé hé théng c6 thé dwoc mé ma
khong gay moi nguy cho nhan sw lién quan. Thiét bi bdo hé c& nhan phu hop phai
dwoc mac trong subt qua trinh thao d&.

Dismantling work should be performed under a Permit to Work system. In the case of
dismantling a filling station all piping and components shall be thoroughly purged with an inert
gas prior to any work commencing. An analysis of the vent gas at a low flow rate shall confirm
the absence of toxic gas so that the system can be opened without risk to the personnel
involved. Appropriate PPE shall be worn during all of the dismantling work.

6.4.12. Quan ly rac thai / Waste management

Cac hé thdng gidm thiéu lién quan dén cac tram nap khi hoéa 1dng doc cé thé tao ra
chét thai nguy hai. Cong ty tao ra chét thai c6 trach nhiém danh gia, lwa chon va giam
sat mot cong ty x& ly ¢é du nang lwe va dwoc cap phép, hoat dong theo quy dinh quéc
gia va dia phwong. Viéc lap tai liéu day da vé viéc phat sinh chat thai nguy hai, van
chuyén va x& ly cudi cling la rat quan trong dé dam bao tuan tha va kiém soat dung
dan.

Abatement systems associated with filling stations for toxic liquefied gases may generate
hazardous waste. It is the responsibility of the company generating the waste to evaluate, select
and monitor a qualified and licensed disposal company which operates in accordance to
national and local regulations. Full documentation of hazardous waste generation, shipments
and final processing is critical to assure proper compliance and control.

6.4.13. Quan ly sw thay déi (MOC) / Management of change (MOC)

Cac thay dbi déi véi tram nap, thiét bi, linh kién hodc méi trwéng lam viéc khdng duoc
thwe hién triv khi quy trinh MOC dwoc ap dung va cé duoc sw cho phép clia ngudi
quan Iy chiu trach nhiém hodc ngwdi dwoc Gy quyén ctia ho. Mét quy trinh MOC béng
van ban phai néu rd trach nhiém va nang lwc, va mé ta quy trinh dé xac dinh, chi rd,
danh gia, phé duyét, trién khai, giam sat, ghi lai va két thuc thay déi. Dé dwoc hwdng
dan, xem Tai liéu EIGA 51, Quan ly sw thay déi [29]

Changes of filling stations, equipment, components or the work environment shall not be made
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unless a MOC procedure is applied and the authorization of the responsible manager or their
nominated delegate obtained. A written MOC procedure shall address responsibilities and
competencies, and describe the process to identify, specify, assess, approve, implement,
monitor, record and close out the change. For guidance, see EIGA Doc 51, Management of
change [29]

6.5. Yéu cau ton chira / Storage requirements

Céc yéu cau téi thiéu sau day nén dwoc xem xét dé lwa chon hodc thiét ké cac khu vuc ton
chtra khi héa léng doc:

The following minimum requirements should be considered for the selection or the design of storage
areas of toxic liquefied gases:

Binh chra d3y ap khéng nén dwoc tdn chira gan cac ngudn nhiét hodc trong bat ky moi
trwong ndo ma nhiét do c6 thé dat hodc vuwot qua 50 °C.

Full pressure receptacle should not be stored near heat sources or in any environment where the
temperature may reach or exceed 50 °C.

Cac binh chira khdng nén tiép xtc véi dd dm qua mie hodc hoa chat &n mon.

The containers should not be exposed to excessive humidity or to corrosive chemicals

Cac binh chtra khi khong tuong thich phai dwoc tdn chiva riéng biét, vi du: khi doc dé
chay phai dwoc ton chira riéng biét voi khi doc oxy hda véi khodng cach tach biét theo
quy dinh dia phwong hodc quy tic thwe hanh cla nganh.

Receptacles containing incompatible gases shall be stored separately, e.g. toxic-flammable gases
to be stored separately from toxic-oxidising gases with separation distances in accordance with
local regulations or industry codes of practice.

Vat liéu dé chay khong dworc ton chira trong cac khu v ton chira binh khi.
Combustible materials shall not be stored in the gas receptacles storage areas

Khoang cach an toan so v&i khu vwc van phong va ranh gi¢i tai sdn nén tuan thu cac
quy dinh dia phwong. Trong trwdng hop khdng cé quy dinh dia phwong, huwéng dan co
s&n tir Tai liéu EIGA 189 [8]

Safety distances versus office areas and property boundaries should follow local regulations. In
the absence of local regulations, guidance is available from EIGA Doc 189 [8]

Thong gi6 day du phai dwgc dam bao dac biét déi voi cac khu vic ton chira kin.
Hwéng dan, bao gom viéc sir dung may do khi, c6 sén trong Tai liéu EIGA 189 [8].
Adequate ventilation shall be ensured in particular for enclosed storage areas. Guidance,
including the use of gas detectors, is available in_.EIGA Doc 189 [8].

Céc binh chira day va réng, néu dwoc ton chiva cling mét noi, phai dwoc gilr riéng biét,
st dung cac tdm bién phu hop dé danh d4u khu vuc twong &ng.

Full and empty containers, if stored in the same place, shall be kept separated, using suitable
panels to mark the respective area.

Van cla binh chra phai dwoc bdo vé khdi hu hai vat ly bang cac ndp bao vé, vong cb,
nut bit hodc cac thiét bj twong tuw. N&p va nut bit phai luén dwoc gilr chat dung céach khi
khéng st dung.

Containers valves shall be protected from physical damage by means of protective caps, collars,
plugs or similar devices. Caps and Plugs shall be kept at all times properly secured when not in
use.

Cac binh chtra khéng dwoc tén chira noi ching cé thé tré thanh mét phan ctia mach
dién hoac tich tu dién tich.
Containers should never be stored where they might become part of an electrical circuit or
accumulate electric charges.

Cac binh chtra khi phai dwoc gitv & vi tri théng ding va dwoc ¢6 dinh vao twdng hoac
bat ky gia d& virtng chac nao (hodc cac phuwong tién phu hop khac), trir khi hinh dang
cta binh tw né mang lai sy 6n dinh.

The gas receptacles shall be kept in an upright position and secured to the wall or any solid
support (or other suitable means), except that the shape of the vessel gives stability.

Cac chai phai dwoc gitr thang dirng trong cac nhém gon gang, 16ng vao nhau sao cho
mdi chai tiép xuc vat ly véi cac chai xung quanh né. Céac chai khéng dwoc dirng roi rac
ho&c theo cach gay méi nguy. Céc binh chia di déng khéng dwoc dat & nhixng khu ve
c6 thé bj hw hai do vat roi.

Cylinders shall be kept upright in compact groups, interlocking them so that each cylinder
physically contacts those around it. Cylinders shall not stand loosely or in a hazard manner.
Mobile receptacles shall not be placed in areas where they are capable of being damaged by
falling objects

Céc bién bao trong khu vuc tdn chira phai day dd, dwoc dat dang vi tri va dé doc, dé
hiéu.
39
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6.6.

7. Cac

The signs in storage areas shall be complete, well positioned and easily readable and
understandable.

e Viéc tiép can khu vuc tdn chira phai dwoc han ché dbi véi nhivng ngudi cé thdm quyén.
The access to the storage area shall be restricted to authorised persons.

e Huéng dan van hanh va thiét bj khdn cap phai dwoc dat & nhirtng noi dé thay, dé tiép
can b&i nhan vién.
The operating instructions and emergency equipment shall be placed in prominent places where
easily accessible by staff.

Viéc quan ly cac vi tri ton chira phai tuan tha phwong phap nhap tredc xuét truwéc (FIFO),
dac biét doi voi péc loai khi hda 1dng ddc co thé khéng 6n dinh. Doi véi nguyén liéu tho, phai
co quy trinh chap nhén (tham khao doan 6.4.2) va phai ludn co6 thé xac dinh duwoc 16 san
pham dén. Viéc kiém tra ban dau vé sy phu hop cda binh chira dé nap lai, theo doan 6.4.4
va 6.4.5, phai dwoc ‘thuc‘ hién khi nhén hang, dép biét néu binh chtra thudc s& hiru tw nhan
va dwoc van hanh lan dau, hoac dé,n tr cac quoc gia,ngoéi EU. Qéc binh chwa, ngoai viéc
nguyén ven va khong co 16i nhin thdy dwoc, phai cé tat ca cac thiét bj an toan va duwgc dan
nhan dung cach. Cac binh chira khéng phu hgp phai dwoc tra lai cho khach hang.
Management of storage locations should be in compliance with first-in/first-out (FIFO) method,
especially for those toxic liquefied gases which may present instability. With regard to raw materials,
there shall be a procedure of acceptance (reference paragraph 6.4.2) and it shall always be possible to
identify batch of incoming product The first examination for the suitability of receptacles for refilling, as
per paragraphs 6.4.4 and 6.4.5, should be made upon receipt, especially if privately owned and
operated for the first time, or coming from countries outside the EU. The containers, as well as being
intact and without visible defects, shall have all the security devices and be properly labelled. Non
suitable containers shall be returned to the customer.

Tuy thudc vao tdng lwong khi ddc nhat dinh cé mét tai dia diém, dia diém do6 cé thé thuodc
pham vi cGa Chi thj Seveso (Chi thj 2012/18/EU-Seveso lll) [30]. Dé dwgc hwdng dan, tham
khao Tai liéu EIGA Doc 60, Tai liéu Seveso [31].

Depending on the total amount of certain toxic gases present at the site, the site could fall within the
scope of the Seveso Directive (Directive 2012/18/EU-Seveso 1) [30]. For guidance see EIGA Doc 60,
Seveso Documents [31].

An ninh san pham / Product Security

M6t sb khi doc dwoc coi la “Hoa chat dang quan ngai (CoC)". CoC la nhirng san pham co
thé dwoc sr dung trye tiep hodc gian tiep lam Va khi hay diét hang loat hoac dwoc coi la
tién chat dé san xuat ma tay bat hop phap.

Some toxic gases are considered as “Chemicals of Concern (CoC)”. CoCs are products that can be
directly or indirectly used as Weapons of Mass Destruction or are considered as precursors for the
manufacture of illegal drugs.

Céc nha cung cip CoC phai dam bao rang khach hang:
Suppliers of CoCs should ensure that customers:

e 0 ly do chinh dang d& mua cac san pham nay va véi s lwong yéu ciu.
have a legitimate reason to purchase these products and in the required quantity.

e hiéu rang cac san pham nay can duogc gilv va tébn chira mét cach an toan
understand these products need to be held and stored in a secure manner

Céc thanh vién EIGA phai tham khao Tai liéu EIGA Doc 920, Hwdng dan danh gia khach
hang mua khi nén dé biét danh sach CoC mé&i nhét va dé biét thém hwéng dan vé viéc danh
gia khach hang mua khi cé nguy co bi stv dung bat hop phap [32].

EIGA members should consult EIGA Doc 920, Guidance for qualifying customers purchasing
compressed gases for the most recent list of CoCs and for more guidelines for qualifying customers
purchasing gases that are at risk of being used illegally [32].

yéu cau b sung déi vé&i viéc rat san pham tai dia diém caa khach hang / Additional

requirements for product withdrawal at customer sites

71.

Trach nhiém cta nha cung cap / Suppliers responsibility

Bat budc:

Mandatory:

e Dam bao rang khach hang du diéu kién theo cac yéu cau cla Tai liéu EIGA Doc 920 [32].
Ensure that customer is qualified as per the requirements of EIGA Doc 920 [32].

e MO0t ban sao clia ban siva déi m&i nhét cta Bang dir liéu an toan san pham (SDS) duoc
cung cap cho khach hang.
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7.2,

A copy of the most recent revision of the product SDS is supplied to the customer.

Tuy chon: Cung cép dao tao cho khach hang, bao gém céc chi dé nhw
Optional: Provide training to the customer, covering topics such as:

Cac méi nguy va tinh chat cta khi hoa 16ng doc

The hazards and properties of the toxic liquefied gas

Thao tac an toan binh chtra va van hanh van

Safe handling of receptacles and operation of valves

Cac thwe hanh an toan dé két ndi, ngat két ndi binh chira va kiém tra ro ri cac két néi
Safe practices for connecting, disconnecting receptacles and leak checking connections

Tén chtra binh chira an toan
Safe storage of receptacles

Cung cép tai lieu bé sung cho SDS chi tiét:
Provide literature supplementary to the SDS detailing:

st dung binh chira an toan

safe use of receptacles,

cac mdi nguy cua khi héa 16ng doc
hazards of the toxic liquefied gas

sb dién thoai khan cap

emergency telephone number

Biéu db treo twdng c6 thé dwoc dat gan diém s dung ctia khach hang 1a mét vi du vé loai
tai liéu nay.

Wall charts that can be positioned near to the customer’s point of use are an example of this type of
literature.

Trach nhiém cua khach hang / Customer’s responsibility

Khach hang nén

The customer should:

Xac nhan réng ho cé mot hé thdng dé tdn chira an toan va chiju trach nhiém vé khi hoa
I6ng doc.

Confirm that they have a system in place for the safe storage and accountability of the toxic
liquefied gas.

X&c nhan rang ho nhan thirc duwoc cac mbi nguy hiém cla khi héa 16ng déc nhu dwoc
néu trong SDS.

Confirm that they are aware of the hazards of the toxic liquefied gas as outlined in the SDS.

D4 Iap ké hoach va thuc hién cac bién phap trng pho sw ¢cb ro ri dbi véi khi héa 16ng doc.
Has planned and implemented accidental release measures for the toxic liquefied gas.

Xac nhan réng hé thdng ap suét da dwoc thiét ké va ché tao theo ap suét lam viéc tdi da,
dwoc kiém tra dinh ky va dap (rng luat phap dia phwong hién hanh.

Confirm that the pressure system has been designed and built to the maximum working pressure, is
checked periodically and meets applicable local legislation.

Xac nhan rang, néu ap dung, cac thiét bi chong chay nguoc dwoc Ip vao duong bng
phia sau binh chlra va cac thiét bi nay dwoc bao tri dung cach.

Confirm that where applicable, non-return devices are fitted to pipe work downstream of the
receptacle and that these devices are properly maintained.

Xac nhan rang céac loai khi héa 16ng déc khac nhau khoéng duoc két néi véi hé thdng
dwdng 6ng chung cung mét ldc.

Confirm that different toxic liquefied gases are not connected to manifold pipe work at any one time.
Xac nhan rang khi hoa Iéng doc dé chay duoc tén chira va st dung & nhirng khu virc
cach xa nguon gay chay va nguon nhiét.

Confirm that flammable toxic liquefied gases are stored and used in areas away from ignition
sources and sources of heat.

Xac nhan rang binh chra dwoc cbé dinh dé tranh dé trong qua trinh s dung.
Confirm that receptacles are restrained to prevent them falling over during use.

Xac nhan rang thiét bj dwoc ché tao tir vat liéu twong thich voi khi hoa long doc sé duoc
cung cap.

Confirm that equipment is constructed from materials that are compatible with the toxic liquefied
gas to be supplied.

Xac nhan rang ho da trién khai thiét bi bdo hé ca nhan cho khi hoa long doc sé duoc
cung cap.
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9.

Confirm they have implemented personal protection equipment for the toxic liquefied gas to be
supplied.

Xac nhan réng cé6 mdt quy trinh va hé thdng dé& kiém soat phoi nhiém ca nhan véi khi
héa léng ddc trong gi®i han phap ly dia phwong.

Confirm that there is a process and systems to control personal exposure to the toxic liquefied gas
to within local statutory limits.

Xac nhan rang cac hé thdng da dwoc thiét 1ap dé thu hoi, tai ché hoac thai bd khi hoa
ldng doc chwa phan (’ng mot cach an toan va theo cac yéu cdu quy dinh cla dia
phwong.

Confirm that systems are in place to recover, reclaim or dispose of unreacted toxic liquefied gas
safely and according to local regulatory requirements.

Png ph6 khan cap / Emergency response

Cac méi nguy va tinh hubng khan cép tiém &n do tt ca cac hoat dong chiét nap, du tan suét hoat
dongchiét nap déi véi mot sb sdn pham coé thé khdng thwdng xuyén, phai dwoc xem xét trong Ké
hoach (rng ph6 Khan cép tai Co sé. Phai dac biét chu y dén cac diéu khién tir xa dé co lap hé
théng chiét nap trong trudng hop khan cap. Cac tai liéu EIGA sau day phai dwoc tham khéo khi
thiét ké hodc xem xét K& hoach Khan cép cla Dia diém:

The hazards and potential emergency situations due to all transfilling operations, however infrequent the
transfilling operations for some products could be, shall be considered in the Site Emergency Plan.
Particular attention shall be given to the remote controls to isolate the transfilling systems in case of
emergencies. The following EIGA documents should be consulted when designing or reviewing the Site
Emergency Plan:

Tai liéu EIGA Doc 60, Tai liéu Seveso [31]

EIGA Doc 60, Seveso Documents [31]

Tai liéu EIGA Doc 80, Thao tac khan cép binh chira khi [33]
EIGA Doc 80, Handling gas containers emergencies [33]

EIGA SI-HF 06, Té chirc Ung phé Khan cép tai Co sé [34]
EIGA SI-HF 06, Organisation of Site Emergency Response [34]

Danh muc kiém tra an toan / Safety audit checklist

No

Muc kiém tra
Checklist Item

Tham khao
Ref

1

Khu vie ton chiva khi héa léng déc
Toxic liquefied gas storage area

1.1

Binh khi héa I6ng déc va cac binh chira khac c6 dwgc tdn chira an toan trong
khu vwe théng gi6 tot, voi khoang cach tach biét phu hgp véi vat liéu khong
twong thich khéng?

Are toxic liquefied gas cylinders & other containers safely stored in a well ventilated area,
with suitable separation distances from non compatible materials?

6.5

1.2

Binh day va binh réng c6 duoc tach biét khong?
Are full and empty cylinders segregated?

6.5

1.3

Co s& ton chira khi héa 16ng doc cé dap (rng quy dinh dia phwong khéng?
Does the toxic liquefied gas storage facility meet local requlation?

1.4

Khu vue tén chra c6 dwoc dan nhan dung cach khéng?
Is the storage area properly labelled?

6.5

1.5

Khu vue tdn chira ¢ an toan khong?
Is the storage area secure?

6.5+6.6

1.6

Céc chai trong kho ¢6 dwoc cé dinh dlng cach dé tranh dé nga, co nép bit van
dwoc lap chac chan va cé nap bao vé van dwoc lap (néu cé) khong?

Are cylinders in the store properly secured to prevent them falling over, have valve
blanking caps fitted securely and where applicable have valve protection caps fitted?

6.5

1.7

C6 ap dung hé théng quan ly nhw FIFO khong?
Is a management system such as FIFO employed?

6.6

Quy trinh va thiét bi nap khi héa léng doc
Toxic liquefied gas filling procedures & equipment

2.1

Thiét bi nap da duoc thiét ké béi cac ky sw ¢ nang lwe, nhirtng ngudi quen
thudc véi cac mbi nguy hiém va déc tinh cia chat dang duwocchiét nap chua?
Has the filling equipment been designed by competent engineers, who are familiar with
the hazards and properties of the substance being trans-filled?

Toan pé
quy tac
Whole code

2.2

D& c6 danh gia rii ro dwoc thue hién trén hé théng chwa?

Has a risk assessment been carried out on the system?

5.1
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No

Muc kiém tra
Checklist Item

Tham khao
Ref

23

Thiét bi nap co duac dét & khoang céch an toan so v&i cac tda nha cé nguoi &,
Is the f/l/mg equ:pment located at a safe distance from occupied buildings, public areas
and property boundaries?

5.3

24

Néu c6 bat ky sw khdng chac chén nao lién quan dén 2.1 hodc 2.2, phai thuc
hién mét danh gia chi tiét va co tai liéu vé ban vé thiét bi quy trinh, thiét ké hé
thdng va tat ca cac thong sb ky thuat cha thanh phan dé xac nhan tuan tha quy
tac nay.

If there is any uncertainty with respect to 2.1 or 2.2, a detailed and documented review of
the process equipment drawings, system design and all component specifications shall
be carried out to confirm compliance with this code.

Toan pC)
quy tac
Whole code

2.5

Hé thdng nap chai cé dwoc dat trong mai trwéng dwoc bao vé khoi thoi tiét
khéng?

Is the cylinder filling system located in an environment that is protected from the
weather?

5.2

26

Hé thong nap chai va tat ca cac bo phan ciu thanh cda né co dwoc dat & noi
thong gio tot, tranh xa nguy co’ chay khong?

Is the cylinder filling system and all its component parts located in a well ventilated place
away from fire risk?

54+56

2.7

Thong gio tai vi tri nap c6 ddm bao rang trong diéu kién hoat déng binh thwong,
ndng dd khi ddc tai noi lam viéc thdp hon OEL khéng?

Does ventilation of the filling location ensure that under normal operating conditions
concentrations of toxic gas in the workplace are below the OEL?

5.6.1

2.8

Khu vire nap c6 dwoc trang bi hé théng phat hién khi khéng? Néu cé, trong
trng hop ro ri khi doc, hé théng c6 kich hoat c& canh bao bang hinh anh va
am thanh khéng?

Is the filling area equipped with a gas detection system? If so, in the event of a release of
toxic gas, does the system activate both a visual and audible warning alarm?

5.6.2

29

C6 cac quy trinh van hanh day du cho thiét bi nap chai khi héa 1dng doc khéng?
Are there adequate operating procedures for the toxic liquefied gas cylinder filling
equipment?

6.2

2.10

Thiét bi nap chai c6 chuyén dung cho san pham khéng?
Is the cylinder filling equipment product dedicated?

2.11

Néu thiét bi nap chai khéng chuyén dung cho sén phdm va dwoc st dung dé
chiét nap nhiéu san pham khac nhau, cac danh gia rdi ro da xem xét tinh twong
thich clia cac san phdm dwocchiét nap véi nhau va véi cac thanh phan ciu tao
nén hé théngchiét nap chwa?

If the cylinder filling equipment is not product dedicated and is used to transfill several
different products, have risk assessments examined the compatibility of the products to
be transferred with each other and with the components making up the trans-filling
system?

6.4.8

2.12

C6 bom chiét nap khéng? Néu cd, né cé tuan tha cac khuyén nghi clia quy tac
nay khéng?

Is there a trans-filling pump? If so, does it comply with the recommendations of this
code?

55.9

2.13

Thiét bi nap chai c6 dang dwoc st dung dé chiét nap khi héa 16ng doc dé chay
khoéng? Néu cd, thiét bi va hé thdng day dién co tuan tha cac yéu ciu cta Chi
thi Chau Au 2014/34/UE (Chi thi Thiét bi ATEX) khdng?

Is the cylinder filling equipment being used for the trans-filling of flammable toxic liquefied
gases? If so, does the equipment and wiring conform to the requirements of the
European Directive 2014/34/UE (ATEX Equipment Directive)?

5.5.2

214

Néu hé théng ap suét dinh khi tro hoac hé théng thong théi dang duoc st dung
trén hé thong chiét nap, ngudn cung cap khi c6 chuyén dung cho quy trmh
khong? Néu khong phai 1a nguon cung cap chuyén dung (vi du: nguon “ndi bg”),
c6 cac bién phap phong nglra diy dd dé dam bao khi thong thdi khéng bi nhiém
ban b&i cac khi khéng twong thich ho&c khoéng thé bi nhiém ban bi khi hoa
I6ng déc khong?

If inert gas top pressure or purge system is in use on the trans-filling system is the gas
supply process dedicated? If it is not a dedicated supply (e.g. “house” supply), are there
adequate precautions to ensure the purge gas is not contaminated with incompatible

gases or cannot become contaminated with the toxic liquefied gas?

422
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No

Muc kiém tra
Checklist Item

Tham khao
Ref

2.15

Cac chai c6 dwgc phé duyét va chuyén dung cho khi héa Idng doc dang dwogc
chiét nap khéng? Néu khéng, ching cé dwoc chuan bj dung cach trwédc khi nap
dé dam bao khong bi nhiém ban b&i bat ky vat liéu nao co thé phan &ng véi san
phdm dang dwoc nap khéng?

Are cylinders approved for and dedicated to the toxic liquefied gas being trans- filled? If
not, are they properly prepared prior to filling to ensure that they are not contaminated
with any materials that may react with the product being filled?

6.4.4

2.16

Cac van chai da dwoc phé duyét dé st dung b&i mét chuyén gia cé trach nhiém
(c6 nang lwc) trong cong ty khi va/hodc mét co quan bén ngoai c6 thdm quyén
chwa?

Have cylinder valves been approved for service by a responsible expert (competent)
person within the gas company and/or a competent external authority?

6.4.5.1

2.17

Cac van chai c6 dwoc chuan bj ding cach trwée khi siv dung d& ddm bao ching
khong bi nhiém ban bi bat ky vat liéu nao cé thé phan ng véi khi héa 1dng
doc dang dwoc chiét nap khong?

Are cylinder valves properly prepared prior to use to ensure they are not contaminated
with any materials that may react with the toxic liquefied gas being trans-filled?

6.4.5.1

2.18

Chi c6 cac miéng giodng dém twong thich da dwoc phé duyét dwoc st dung dé
lam kin cac két néi dau ra ctia van va ngwdi van hanh cé can than dé dam bao
ching & trong tinh trang tét, sach sé trwédc khi st dung khéng?

Are only approved compatible gaskets used for sealing valve outlet connections and do
operators take care to ensure they are in good clean condition before use?

6.4.5.1

2.19

Can co6 kich thwéc va pham vi phu hop véi binh dang dwoc nap khéng?
Is the weigh scale of the correct size and range for the container being filled?

5.56.5

2.20

Can c6 dwoc hiéu chuan it nhat hang nam khoéng?
Is the weigh scale calibrated on at least an annual frequency?

5.56.5

2.21

Chirc nang cda can co dwoc kiém tra hang ngay trwdc khi bat dau hoat dong
nap va két qua coé dwoc ghi lai khdng?

Is weigh scale functionality checked daily prior to commencement of filling operations and
results recorded?

5.5.5

2.22

Co cac kiém tra day da dé dadm bao cac binh khi hoa long doc khong bi nap qua
day khéng?
Are adequate checks to ensure toxic liquefied gas containers are not oveffilled?

6.4.7.2

2.23

Hé théng nap c6 thiét bi gidm ap dwoc 1ap dé ngan ngira hong dwong éng trong
tridng hop khéa I6ng khéng? Néu co, cac thiét bi gidam ap cé xa dén mét vi tri
an toan (vi du: b6 loc hodc binh gian n&) khéng?

Does the filling system have pressure relief devices fitted to prevent line failure in the
event of a liquid lock? If so, do the pressure relief devices vent to a safe location (e.g.
scrubber or expansion vessel)?

5.5.7

2.24

Kiém tra so bd hé théng chiét nap bao gédm céac thanh phan chinh cta hé théng
chiét nap cé dwoc thyc hién va ghi lai khéng?

Are preliminary filling system checks which cover key components of the filling system
undertaken and recorded?

6.4.3

2.25

C6 quy trinh kiém soat lwong dw con lai trong cac binh chiva can chiét nap dé
gidm nguy co chiét nap qua mirc khéng?

Is a process in place to control residual contents contained in receptacles to be filled in
order to reduce the risk of over filling?

6.4.5.2

2.26

C6 quy trinh nao d& dadm bao rang lwong chiét nap téi da tuan tha ty & chiét nap
dwoc liét ké trong hwéng dan dong géi P200 ciia ADR khéng?

Is a process in place to ensure that the maximum filling quantity is in compliance with the
filling ratio listed in ADR packing instruction P200?

6.4.6.1

2.27

C6 quy trinh quan ly thay déi bao gém cac thanh phan thiét bi, méi truéng lam
viéc va nhan sy khéng?

Is a management of change process in place covering equipment components, work
environment and personnel?

6.4.13

Hé théng giam thiéu va giam thiéu khi héa léng doc
Toxic Liquefied Gases Abatement & Abatement Systems

3.1

Hé thdng gidm thiéu cé twong thich v&i khi hoa 1dng doc dang dwoc chiét nap
khéng?

5.7
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Is the abatement system compatible with the toxic liquefied gas being trans- filled?

3.2

Hé thdng gidm thiéu c6 kich thwéc phu hop dé xt ly dong san pham trong ca
diéu kién binh thworng va khan cap khong?

Is the abatement sized to accept flows of product both under normal and emergency
conditions?

5.7

3.3

Co di cac bién phap kiém tra va kiém soat dé& ngan chan viéc stra doi trai phép
thiét bi va quy trinh van hanh khéng?

Are there adequate checks and controls to prevent unauthorised modification of
equipment and operating procedures?

6.4.13

Quy trinh bao tri
Maintenance Procedures

41

C6 chwong trinh bao tri phong ngira bao gdm tat ca cac thiét bi dang st dung
trong khu vuc chiét nap khéng?

Is a preventative maintenance programme in place covering all equipment in use in the
filling area?

6.4.9

4.2

Viéc bao tri thiét bj khi hoa 16ng doc cé dwoc thwe hién theo quy trinh “gidy phép
lam viéc” khéng, néu phu hop?

Is toxic liquefied gases equipment maintenance covered by a “permit-to-work” procedure,
where appropriate?

4.3

Cac vat liéu va linh kién co thé dwoc st dung trong qua trinh b&o tri hé théng
chiét nap khi hoa Idng doc c6 twong thich véi sdn pham canchiét nap khéng?
Are materials & components that may be used during maintenance of toxic liquefied gases
trans filling systems compatible with the product to be transfilled?

4.4

Sau cdng viéc bao tri, c6 quy trinh tai van hanh day du dé thuc hién truéc khi
thiét bi dwgc dwa vao st dung tré lai khong?

After maintenance work, is there an adequate re commissioning procedure to be
implemented before the equipment is returned to service?

Nhan sy
Personnel

5.1

Co hé théng nao dé dao tao va danh gia nang lywc cta nhan sy thyc hién cac
hoat déng chiét nap khéng?

Is a system in place to both train and assess the competency of personnel performing
filling operations?

6.3

5.2

T4t c& nhan sw thwe hién cac hoat dong chiét nap cé hd so tai liéu vé cac hoat
dong dao tao da dugc thyc hién khéng?

Do all personnel who perform filling operations have a documented record of training
activities that have been undertaken?

6.3

5.3

Céc vat dung PPE phu hop cé sén dé sor dung va phu hop v&i muc dich khéng?
Are the appropriate items of PPE available for use and fit for purpose?

6.4.1

5.4

Nhan sy thao tac khi hda Idng doc céd quyén truy cap vao cac bang di¥ liéu an
toan vat liéu lién quan khdong?

Do personnel who handle toxic liquefied gases have access to relevant material safety
data sheets?

ng phé khan cap
Emergency Response

6.1

C6 ké hoach khan cép tai ché day di khong?
Is there an adequate site emergency plan in place?

6.2

Da thwe hién danh gia rui ro theo quy dinh phong chay chivra chay dia phwong va
cung cap cac phwong phap dap Itra phu hop trong khu vire chiét nap (vi du: binh
chira chay, man nwéc hoac hé théng phun nuwéc 16n) chua?.

Has a risk assessment been undertaken in accordance with local fire requlations and
suitable methods of fire suppression provided in the filling area (e.qg. fire extinguishers,
water curtain or deluge).

5.8

6.3

Lwe lwong Ciru hda dia phwong cé biét vé vi tri, sb lwong tdn kho va cac mi
nguy cla khi héa ldng ddc hién co tai co s& khong?
Is the local Fire Brigade aware of the location, inventories and hazards of the toxic

liquefied gases present onsite?
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6.4 |C6 nhan vién so clru duwgec dao tao, bd dung cu so clru, voi sen an toan va tram 5.9
rira mét c6 sén tai cac vi tri thich hop trong nha may chiét nap khong?
Are trained first aiders, first aid kits, safety showers and eye wash stations available at
appropriate locations within the filling plant?
6.5 |Co s& chiét nap co thé dwoc tat tir xa trong trwdng hop khan cap khong? 5.4
Can the transfilling facility be shut down remotely in the event of an emergency?
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Phu luc A - Danh sach khi héa léng déc
Appendix A - List of toxic liquefied gases

EIGA TEN THONG THUONG CONG THUC
SDS USUAL NAME FORMULA
No
002 |Ammonia NH3
005 |Arsine AsH3
006 |[Boron trichloride BCI3
007 [Boron trifluoride BF3
009 [Bromomethane CH3Br
020 |Carbonyl fluoride CF20
021 |Carbonyl sulphide COS
022 |Chlorine Cl2
043 |Dichlorosilane SiH2CI2
056 |Ethylene oxide C2H40
060 |Germane GeH4
131 [Hexafluoro-1,3-Butadiene C4F6
063 [Hexafluoroacetone C3F60
065 [Hexafluoroisobutene C4H2F6
068 [Hydrogen bromide HBr
069 [Hydrogen chloride HCI
070 [Hydrogen fluoride HF
071 |Hydrogen iodide HI
072 |Hydrogen selenide H2Se
073 |Hydrogen sulphide H2S
083 [Methyl mercaptan CH4S
090 (1) | (1) Nitrogen dioxide (1) NO2
090 (2) | (2) Dinitrogen tetroxide (2) N204
099 [Phosgene CCI20
100 [Phosphine PH3
108 [Silicon tetrafluoride SiF4
113  |Sulphur dioxide S02
123 [Tungsten hexafluoride WF6

48



