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1 Gi@i thiéu / Introduction

Viéc lwu trir khi siéu lanh & trang thai 1dng dudi dp suat tai co s& cla ngudi st dung khdng chi cung cdp cach luu tri
khi hiéu qua ma con cai thién do an toan khi s&tr dung cung véi hé théng phan phéi bang cach loai bd nhu cau xir ly
chai khi.

The storage of cryogenic gases in the liquid state under pressure at users' premises not only providesan efficient way of storing
gas, but improves safety when used in conjunction with a distributionsystem by eliminating the need for cylinder handling.

Tuy nhién, cac dc tinh cu thé cla khi siéu lanh doi hoi phai thyc hién céc bién phap phong ngira va tuan theo cac quy
tac nhat dinh.
However, the particular properties of cryogenic gases necessitate certain precautions to be taken and rules to be followed.

La mot phan cla nd lyc khong ngirng nham thac day tiéu chudn an toan cao, tai liéu IGC Doc 16/85 [1] va 17/85 [2]
trudc day da duwoc thay thé bang tai lidu nay. Tai liéu nay da duwoc slra d6i vao ndm 2012 két hop kinh nghiém trong
nganh gan day.

As part of the continuing effort to promote a high standard of safety the former IGC Doc. 16/85 [1] and 17/85 [2] have been replaced
by this document. This document has been revised in 2012 incorporating recent industry experience

Tai liéu nady nham hudng din nhitng nguoi cé lién quan tryc ti€p dén viéc thiét k&, van hanh va bao tri cac hé théng
I3p dat kho chira chat 16ng s6 luwong 16n. Tai lieu khéng xdc nhan sé& bao gdm hoan toan chl dé nhung dua ra 16
khuyén va nén dwoc st dung véi danh gia ki thuat hop ly

This document is intended for the guidance of those persons directly associated with the design, operation and maintenance of
bulk liquid storage installations. It does not claim to cover the subject completely but gives advice and should be used with sound
engineering judgement.

2 Pham vi / Scope

Tai lieu AIGA nay dé cap dén cac hé thong lwu trir cdch nhiét chan khong tinh duoc 13p dat tai co s& ngwdi dung cho
oxy ldng, nito 16ng va argon 1dng. Cac nguyén tic nay cling c6 thé ap dung cho cac khi siéu lanh khac.

This AIGA document deals with static vacuum insulated storage systems installed at users premises for liquid oxygen, liquid nitrogen
and liquid argon. The principles are also applicable for other cryogenic gases.

Tai liéu nay bao gom viéc |3p d&t cac bon chira ¢ dung tich chira nwdc riéng & tir 1000 dé&n 125 000 lit.
This document covers installations of tanks with an individual water capacity between 1000 and 125 000 litres.

DGi v6i viéc 1ap dat vuot qua 125 000 lit, tai liéu nay cling cé thé duoc st dung nhu huéng dan; cac quy dinh hién
hanh cla dia phwong cé thé dp dung cac khoang cach an toan khac nhau.

For installations in excess of 125 000 litres, this document may also be used as guidance; applicable local regulations can impose
different safety distances.

Tai liéu nay dp dung cho viéc l3p dit mdi va cd thé dwoc si dung nhu 13 hudng din cho hé théng d3 dugc l3p dat
This document applies to new installations and may be used as a quide for existing installations.

3 Pinh nghia / Definitions
3.1 B6n siéu lanh tinh / Static cryogenic vessel

M&t bdn cach nhiét dwoc thiét k& dé sir dung cho mdt hodc nhiéu chat 16ng siéu lanh, bao gdm mot bdn bén trong,
mot I&p vo bén ngoai va hé thdng dudng 8ng lién két. Bon siéu lanh tinh nay khdng nham muc dich duoc van chuyén
day. N6 cé thé dwoc van chuyén rdng hodc con chira cdn cla chat 16ng hodc khi siéu lanh tir vi tri tinh nay sang vi tri
tinh khac, v&i 4p suat nhd hon 2barg. Bon siéu lanh tinh nay dwoc coi la mét bd phan 13p rap hoan chinh, day dd chirc
nang, san sang dua vao st dung.

A thermally insulated vessel intended for use with one or more cryogenic fluids, consisting of an inner vessel, an outer jacket and
the associated piping system. This static cryogenic vessel is not intended to be transported full. It may be transported empty or
containing marginal residues of cryogenic fluid or gas from one static location to another, at less than 2barg. This static cryogenic
vessel represents a complete assembly, functionally whole, ready for putting into service.

3.2  Bén trong bon / inner vessel

B6n chiu ap lyc nay duoc thiét k& dé chira chat 16ng siéu lanh /The pressure vessel intended to contain the cryogenic fluid.
5
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3.3 VO ngoai/ outer jacket

Vo kin khi dé€ d& cho 1&p bdn bén trong, gilt |&p cach nhiét va tao diéu kién dé cd moi trivdng chan khéng.
The air tight enclosure which supports the inner vessel, holds the insulation and enables the vacuum to be established.

3.4 DPwavao slr dung / Putting into service

Su chuén bj dwa bon vao hoat dong, ap dung cho bdn mdi sir dung lan dau hodc bdn da dugce dirng st dung va dua
vao st dung tré lai.

The operation by which a vessel is prepared to be put into service, it applies to either a new vessel used for the first time or a vessel
which has been taken out of service and brought back into service.

3.5 Ngueicé ning lwc / Competent person

Vi du mot ngudi tir cdng ty khi, cé kinh nghiém, dugc dao tao va duoc giao cho nhiém vu nhat dinh.
A person e.g. from the gas company, who is experienced, trained and nominated for the intended task

3.6  Nguwoi dwoc uy quyén / Authorized person

Ngudi dugc Uy quyén |a ngudi da dugce chi sé hitu bdn chira, ngudi st dung hodc cdc co quan chirc ndng chip
thuan d& thuc hién cac nhiém vu hoic tradch nhiém cu thé

An authorised person is someone who has been approved by the vessel owner, user or authorities tocarried specific tasks or
duties.

3.7 Nguwéislr dung [ User

Trong tai liéu nay, ngudi s& dung dugc xem |a khach hang st dung san phdm chira trong bdn cho qua trinh san xuat
cla ho.
In this document the user is considered to be the customer who uses the product contained in the cryogenic vessel for their process.

4 Chung / General

Khi oxy, nito va argon la khong mau, khong mui va khéng vi. Nito va argon la khi khong doc nhuwng gay ngat. Oxy la khi
khoéng déc; né hoi dic hon khong khi. N6 khong phai 1a khi d& chdy nhung hd tro manh mé cho qua trinh dét chay.
Hit th& oxy tinh khiét & ap suat khi quyén khéng nguy hiém mac du tiép xuc trong vai gi® ¢ thé gay réi loan chirc
ndng tam thai cho phéi.

Gaseous oxygen, nitrogen and argon are colorless, odorless, and tasteless. Nitrogen and argon are non-toxic but asphyxiant.
Oxygen is not toxic; it is slightly denser than air. It is not a flammable gas but vigorously supports combustion. Breathing pure
oxygen at atmospheric pressure is not dangerous although exposure for several hours can cause temporary functional disorders to
the lungs.

Nhirng tai liéu cla AIGA va EIGA duédi day da dugc tham khao
The following AIGA and EIGA publications shall be taken into consideration:

AIGA 005 M@&i nguy chay cia Oxy va méi trudng giau Oxy

Fire hazards of oxygen and oxygen enriched atmospheres [3]
AIGA 008 M@&i nguy cla khi tro va thiéu hyt Oxy

Hazards of inert gases and oxygen depletion [4]
EIGASLO1 M&i nguy ngat th&

Dangers of Asphyxiation [5]

4.1  Dictinh cha Nito, Argon va Oxy / Properties of nitrogen, argon and oxygen

Tinh chat vat Iy cha Nito, Oxy va Argon
The physical properties of nitrogen, oxygen and argon are:
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Nitrogen Oxygen Argon
Trong khong khi Vol % 78.1 21 0.9
Content in Air
Mat d6 khi kg/m?3 1.19 1.35 1.69
Gas Density at 1.013bara and 15°C
Nhiét do soi °C -196 -183 -186
Boiling temperature at 1.013bara
M4t d6 16ng tai 1.013bara va nhiét d6 soi kg/m?3 805 1140 1405
Liquid density at 1.013bara and boiling temperature
Thé tich 16ng & diéu kién méi trudng Piquia/ Peas | 679 842 831
Gas Volume of liquid at ambient conditions

Khi lanh Oxy, Nito va Argon ndng hon khéng khi va cé thé tich tu & hd va ranh
Cold oxygen, nitrogen and argon vapors are heavier than air and can accumulate in pits and trenches.

4.2  Bién phap phong ngira / Precautions

Cac dac tinh cha Oxy, Nito va Argon dd chirng minh cho céc bién phap phong ngira nhu sau:
The properties of oxygen, nitrogen and argon justify the following special precautions.

4.2.1 MObi trwdrng thi€u hodc giau Oxy / Oxygen deficiency or enrichment of the atmosphere

Oxy chiém thé tich 21% trong bau khi quyé&n. Méi trwdrng giau oxy vi du chi 18n 25% cé thé lam t3ng déng ké t&c do
d6t chay. Nito va argon s& hoat dong nhu chat gy ngat bang cach thay thé oxy trong khong khi. Nhiéu vat liéu bao
gdm mot s6 kim loai thong thudng khdng chdy trong khong khi, lai cé thé chay trong oxy khi bj bat Itra. Cac nguy co
tir mdi truwdng giau hodc thiéu oxy duoc giai thich trong cac &n pham AIGA / EIGA; xem [3], [4] va [5].

The atmosphere normally contains 21% by volume of oxygen. Enrichment for example to only 25% can give rise to a significant
increase in the rate of combustion. Nitrogen and argon will act as asphyxiants by displacing the oxygen from the atmosphere. Many
materials including some common metals which are not flammable in air, can burn in oxygen, when ignited. The hazards from
oxygen enrichment or deficiency are explained in the AIGA/EIGA publications; see [3], [4] and [5].

Phai I3p d&t hé théng thong gid t6t & nhitng noi lwu trir va / hodc nap 1dng
Good ventilation shall always be provided in places where liquid cryogenic gases are stored and/or transferred.

4.2.2 Béng lanh / Cryogenic burns

Da c6 thé bj t6n thuong nghiém trong do ti€p xdc vdi chat 16ng siéu lanh va khi lanh cla ching hodc véi cac duwdng
8ng chira chat 16ng siéu lanh nhwng khéng dwoc bdo 6n dé cach nhiét. Vi ly do nay, phai deo ging tay va kinh bao vé
mat khi thao tac véi thiét bj cé chat Idng siéu lanh.

Severe damage to the skin can be caused by contact with liquid cryogenic gases, and their cold gases or with uninsulated pipes or
receptacles containing liquid cryogenic gases. For this reason, gloves and eye protection shall be worn when handling equipment
in liquid cryogenic gases service.

4.2.3 Ngung tu khi / Air condensation

Khéng khi xung quanh cé thé ngung tu trén cac dudng 8ng va bdn khdéng dugc cach nhiét cé chira nito 1dng p suit
thap dwdi 1,5 barg s& gay ra hién twong lam gidu 6xy cuc bd cla khi quyén.

Ambient air can condense on uninsulated pipes and vessels containing low pressure liquid nitrogen less than 1.5 barg causing local
oxygen enrichment of the atmosphere.

4.2.4 Dau, m&, vat lieu dé chay va tap chat khac / 0il, grease, combustible material, and other foreign matter

Hau hét cac loai dau, m& va cac vat liéu hitu co tao ra nguy co chdy hodc nd trong mdi trudng giau dxy va khéng duoc
str dung chiing trén cac thiét bi dung cho éxy. Chi sir dung nhirng vat liéu dugc chdp nhan dung riéng cho oxy

Most oils, grease and organic materials constitute a fire or explosion hazard in oxygen enriched atmospheres and shall on no
account be used on equipment which is intended for oxygen service. Only materials acceptable for the particular oxygen service
application shall be used.

T4t ca cdc thiét bi dung cho oxy phai duoc thiét k& va chuin bi dic biét.
All equipment for oxygen service shall be specifically designed and prepared.

Trwdc khi dwa thiét bj vao st dung cho oxy, du 1a [an dau tién hodc sau khi bao dudng, diéu quan trong 1a tat ca cac
7
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bé mat co thé ti€p xic véi mdi tredng durgetam-giau oxy 1a phai "sach dé dung cho oxy", cé nghia l1a: khé va khéng
con bat c thanh phan chat khac con sét lai, chang han nhuw xi, gi, cin méi han, vat liéu né va hoan toan khong chira
hydrocacbon hoac céac vat liéu khac khéng twong thich véi oxy.

Before putting equipment into service with oxygen, either for the first time or following maintenance, it is essential that all surfaces
that could come into contact with an oxygen enriched environment are "clean for oxygen service", which means: dry and free from
any loose or virtually loose constituents, such as slag, rust, weld residues, blasting materials and entirely free from hydrocarbons
or other materials incompatible with oxygen.

Viéc bao tri va |3p rap thiét bj st dung cho oxy phai dwoc thuc hién trong diéu kién sach s&, khong cé dau. Tat ca céc
dung cu va quan o bao hd (nhu quan yém, gang tay va giay dép) phai sach va khong dinh ddu m&, nhitng noi khéng
str dung gdng tay thi can phai rira tay sach.

The maintenance and assembly of equipment for oxygen shall be carried out under clean, oil free conditions. All tools and protective
clothing (such as overalls, gloves and footwear) shall be clean and free of grease and oil, where gloves are not used, clean hands
are essential.

Khi tdy dau m& clia mét hé thdng hodc cac bd phan, yéu cau st dung chat tdy dau m& dap (ng cac yéu ciu sau:
Degreasing of an installation or parts of it demands the use of a degreasing agent which satisfies the following requirements:

e Khéng c6 hodc cé ddc tinh thap (4p suat hoi thap dé gilr cho ndng dd hoi dwdi ngudng gidi han); va
no or low toxicity (low vapour pressure to keep vapour concentration below threshold limit); and

e Vat liéu tuong thich vai oxy.
material compatible with oxygen.

Didu quan trong |a tat cd cac dau vét cla chat tdy ddu m& phai dwoc loai bo khoi hé théng trwdc khi van hanh thir véi
oxy. Mot s& tac nhan, chang han nhu dung moi halogen héa, cé thé khong bat Itra trong khong khi, nhwng cé thé phat
né trong mdi trwdng giau oxy hodc trong oxy long.

It is important that all traces of degreasing agents are removed from the system prior to commissioning with oxygen. Some agents,
such as halogenated solvents, can be non-flammable in air, but can explode in oxygen enriched atmospheres or in liquid oxygen.

Can vé sinh t&t d& ngén ngira sw 6 nhiém béi cdc manh vun hodc chat dé chay.
Good housekeeping is necessary to prevent contamination by loose debris or combustibles.

Ca nito va argon déu khéng phan &ng véi ddu hodc m&, nhung nén ap dung tiéu chuan t6t vé d6 sach, mdc du khéng
nghiém ngit nhu cac tiéu chudn yéu cau dai véi lap dat oxy.

Neither nitrogen nor argon react with oil or grease, it is good practice to apply a good standard of cleanliness, although not as
stringent as those required for oxygen installation.

Hudng dan lam sach oxy cé trong AIGA 012 [6]. Cac tiéu chuan kiém tra do sach cho oxy cé thé duwoc tim thay trong
EN12300 [7].
Guidance for oxygen cleaning can be found in AIGA 012[6]. Oxygen clean inspection standards can be found in EN12300 [7].

More about this source text Source text required for additional translation information
Send feedback
Side panels

4.2.5 Sw gion hoa cua vat liéu / Embrittlement of materials

Nhiéu vat liéu, chang han nhw mot s& loai thép cacbon va nhua gion & nhiét d6 rat thap va viéc sir dung mot vat liéu
thich hop cho céc diéu kién sir dung phd bién la didu can thiét. Viéc bao vé dudng 6ng va thiét bi phia sau gian hda
hoi phai dwoc xem xét néu chiing cé nguy co chiu nhiét dé thap, xem AIGA 027 [8].

Many materials, such as some carbon steels and plastics, are brittle at very low temperatures and the use of an appropriate material
for the service conditions prevailing is essential. Protection for pipeworkand vessel downstream of vaporizers shall be considered if
they could be subject to low temperatures, see AIGA 027 [8].

4.2.6 Hut thudc va cdng viéc néng / Smoking/hot work

Cam hut thudc, cdc cong viéc ndng (trir khi cd cac bién phap phong ngira déc biét) va ngonlira tran trong khodng cach
t&i thiéu quy dinh tai Phu luc Ava B

Smoking, hot work (unless special precautions are taken) and open fires shall be prohibited within the minimum distance specified
in Appendices A and B.



AIGA 030/13

4.2.7 Vat liéu cach nhiét / Insulation materials

Céc thanh phan dwoc sir dung dé cach nhiét cho dudng 8ng éxy 1dng phai ddm bao cho thanh phdm phu hgp véi dxy
l6ng.

The components used in insulating liquid oxygen pipework should be such that the finished product is suitable for liquid oxygen
service.

4.3  Cac quy dinh va diéu luat / Regulation and codes

Viéc 13p d&t bon chira khi hod 16ng siéu lanh nén tudn theo tai liéu nay vi 3 mo ta cac yéu cau t6i thidu. Cac quy dinh
cla qudc gia hodc dia phuong phai dugc tuan tha.

Liquid cryogenic storage installations should conform to this document which describes minimum requirements. National or local
regulations shall be observed.

5 B& tri va thiét k& / Layout and design features
5.1 Chung/ General

Viéc tuan th nghiém ngét quy tc thiét ké& va xay dwng cho cac binh chiju 4p lwc va cac thiét bj lién quan ctia ching 13
dam bdao t6t nhat cho viéc ngdn ngtra rd ri nguy hiém.

The strict adherence to a design and construction code for pressure vessels and their allied equipment is the best guarantee for
prevention of dangerous leakage.

Viéc |ap d&t phai duoc bo tri dé giam thiéu rdi ro d6i véi nhan s, dan cu dia phuong va tai san. Can xem xét vi tri cla
céc qud trinh cé thé nguy hiém & khu vuc 1an cén, cé thé gay nguy hiém cho tinh toan ven cta viéc ldp dat kho luu
trir.

The installation shall be sited to minimize risk to personnel, local population and property. Consideration should be given to the
location of potentially hazardous processes in the vicinity, which could jeopardize the integrity of the storage installation.

5.1.1 Khodng cach an toan / Safety distances

Can c6 khoang cach nhat dinh nham muc dich bao vé viéc lap d&t bon cling nhu moi truong
The given distances are intended to protect the storage installation as well as the environment.

Theo kinh nghiém thuc t&€, ching dugc coi 1a bién phap b3o vé chdng lai cac rdi ro lién quan trong hoat dong binh
thudng trong viéc 13p dat bon chira khi hoa 1&ng siéu lanh.

They are considered as protection against risks involved, according to practical experience, in normal operation in cryogenic liquid
storage installations.

Cac khodng cach duoc thé hién trong Phu luc B tuong rng vdi cac thuc t€ duoc thiét 1ap tot va duoc duc két tir kinh
nghiém hoat déng & Chau Au va Hoa KY. Ching lién quan dén hon 300 000 bon d3 13p d&t trong nhiéu ndm. Néu cé
bat ky bang chirng nao cho thay rang viéc sira d&i 1a can thiét thi viéc sira d6i d6 sé dwoc thuc hién.

The distances shown in Appendix B correspond to well established practices and are derived from operational experience within
Europe and the USA. They relate to over 300 000 tank years of service. Should any evidence become available which indicates that
a revision is necessary then such revision will take place.

Khodng cach an toan dé cap trong Phu luc B 1a khodng céch an toan khuyén nghij t6i thiéu dwoc do tir vo bén ngoai
clia bon chira khi hod 18ng siéu lanh hodc tir bat ky diém nao clia hé théng 13p d&t cd dinh noi cé thé xay ra ro ri trong
qua trinh van hanh binh thuong, ching han nhu tai cac diém nap va ap suat thiét bi phu tro.

The safety distances given in Appendix B are the minimum recommended safety distances measured in plan view from either the
outer shell of the liquid cryogenic tank or from any point of the permanent installation where leakage during normal operation can
occur, such as at filling points and pressure relief devices.

5.1.2 Vi trilap dit / Location of the installation

Viéc |ap dat phai dwoc dat & vi tri thoang, & noi khong cé nguy co hu hdng do cac phuong tién qua lai.
The installation should be located in the open, in such a place, that there is no risk of damage by passing vehicles.

Viéc 13p dt khong duoc 1ap d&t dudi mat dat trir khi da thye hién danh gia rdi ro bang van ban va thyc hién tat ca
céc bién phap gidm thiéu cé thé ap dung.
9
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The installation shall not be erected below ground level unless a documented risk assessment has been carried out and all applicable
mitigating measures taken.

BOn chira phai nén duwgc dit ngang bang véi khu vuc dau xe bdn dé ngudi digu khién / 1ai xe cé thé kiém soat hoat
dong nap.
The storage tank should be placed at the same level as the tanker parking area to enable the operator/driver to control the transfer
operations.

5.1.2.1 Phong ngira mai nguy vé dién / Protection against electrical hazards

Vi tri phai dugc chon dé khong thé xay ra hu hong ddi véi viec 1ap dit do phéng dién tir trén cao hoic tir céc loai cép
khac. T4t ca cac bd phan cla viéc 1ap dit phai duwoc ndi dat ding cach va duogc bdo vé chéng sét theo quy dinh cla
dia phuwong.

The location is to be chosen so that damage to the installation by electric arcing from overhead or other cables cannot occur. All
parts of the installation shall be properly earthed and protected against lightning according to local regulations.

Dai véi bon dxy, thiét bi dien dugc 13p dat trong khodng cach quy dinh cho cc ngudn gay chdy trong Phu luc B phai
c6 cap bao vé IP54 hodc cao hon EN 60529 [9].

For oxygen tanks the electrical equipment installed within the distance specified for sources of ignitionin Appendix B shall be of
protection class IP54 or better of EN 60529 [9].

5.1.2.2 Do cao va dd ddc 13p dat / installation level and slope

Trong trudng hop cac bon chira khi hoa 16ng siéu lanh duoc yéu cau l3p dat & mot tang cao, chung phai duoc hd tro
bai két cau duoc thiét k& c6 muc dich phai chju dugc hodc dugc bao vé khéi bi hw hong do tran d6 khi hod Iong lanh.
Where liquid cryogenic storage tanks are required to be installed at an elevated level, they shall be supported by purpose designed
structures which should withstand or be protected from damage by cryogenic liquid spillage.

Do déc chia mat dat phai dam bao thoat nwdc mat binh thudng.
The slope of the ground shall be such as to provide normal surface water drainage.

DGi vai Oxy, Aé-eting phai tinh dé&n viéc ngén chdn hudng chay cac vat liéu nguy hiém, chang han nhu d3u, chay vao
hé théng dxy.

For oxygen it shall also take into consideration the prevention of directing hazardous materials, such as oil, towards the oxygen
installation.

5.1.2.3 Vi tri xa khi / Position of gas vents

C4ac diém xa khi, bao gdm ca cac van xa an toan, phai xa khi d&€n mét noi an toan ngoai troi, dé khong gay trd ngai cho
ngudi, cac tda nha co ngudi & va két cu thép.

Vents, including those of safety relief devices, shall vent to a safe place in the open, so as not to impinge on personnel, occupied
buildings and structural steelwork.

Céc diém xa oxy phai duoc bé tri sao cho dong chay tir chiing khong thé tron 1an véi dong chay tir cac 6ng khi dé chéy
hodc chat 1éng.
Oxygen vents shall be so positioned that the flow from them cannot mix with that from flammable gas or liquid vents.

Phai xem xét viéc ngdn nglra tich tu nudc, bao gbm ca nudc ngung tu, trong cac clra thoat khi.
Consideration shall be given to the prevention of accumulation of water, including that from condensation, in vent outlets.

5.1.2.4 Pam may ho'i / Vapour clouds

Khi b6 tri [3p dat, phai xem xét ki kha ning di chuyén cla cadc dam may hoi, bat ngudn tir sy tran d6 hoidc xa khi;
chiing cé thé 1a mot mai nguy (gidm tam nhin, thiéu / giau éxy). Cling can tinh dén ca huéng gié chinh va dia hinh 13p
dat.

When siting an installation, due consideration shall be given to the possibility of the movement of vapour clouds, originating from
spillage or venting, which could be a hazard (decreased visibility, oxygen enrichment/deficiency). The prevailing wind direction and
the topography shall be taken into account.

5.1.3 Khu vyc nap 1éng / Liquid transfer area

10
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Khu vire nap chat 1dng nén dugc chi dinh 13 khu viee "CAM DAU XE".
The liquid transfer area should be designated a "NO PARKING" area.

Mot xe bon van chuyé&n bang dudng bd hodc dwdng sét, khi & vi tri d& nap vao hodc két thic nap dén hé théng, phai
& khu vire mé va khdng & noi cé tudng bao quanh, ma tir dé gdy han ché sy thoét ra cda 1dng hodc khi ndng. Nén bd
tri cac 16i di dé xe bon chd 1dng nén dé dang di vao va roi khéi bat ky luc nao.

A road or rail tanker, when in position for filling from or discharging to the installation, shall be in the open and not be in a walled
enclosure from which the escape of liquid or heavy vapour is restricted. Tankers should have easy access to and exit from the
installation at all times.

Khu vire nap 16ng nén ludn duoc bé tri lién ké vdi clra vao cha hé théng, va hwdng sao cho tao diéu kién thuan lgi cho
viéc lai xe ra thang trong truang hop khan cap.

The liquid transfer area should always be located adjacent to the gate of the installation enclosure where installed and orientated
in such a way that it facilitates driving straight out in case of an emergency.

Khéng khuyén khich viéc nap 1dng tir xe bdn & noi cdng cdng. Tuy nhién, khi cdn thiét, khu vuc nguy hiém phai duoc
xac dinh rd rang bang cach s dung céc thong bao phu hop trong sudt thoi gian nap. Viéc ti€p can khu vie nay trong
qua trinh nap phai dugc kiém soat chat ché.

Transfer of liquid with the tanker standing on public property is not recommended. However, when necessary, the hazard area shall
be clearly defined using suitable notices during the transfer period. Access to this area during transfer shall be strictly controlled.

Khu vuc dudng bd dé xe bon van chuyén chat 1dng phai dwoc lam bang bé tong hodc bat ky vat liéu thich hop nao
khéc, khong x8p va bang vat liéu khong chay véi oxy.
The road tanker transfer area shall be made of concrete or any other suitable non porous and for oxygen non-combustible material.

5.1.4 Théng gié xung quanh may bo'm / Ventilation of pump enclosure

Khi bom 1&ng va / hodc thiét bj héa hoi duoc dit trong khu vuc, ching phai dwoc théng gid thich hop. Cac 16 hé duogc
sir dung dé tiép can va / hodc thong gid tu do hodc cudng birc phai duoc dan d&n mot noi cé xa hoi lanh an toan va
véi truong hop 6xy, noi dé sé& khong cé sy tich tu cla vat liéu dé chay cd thé tao thanh méi nguy hiém.

Where pumps and/or vaporizing equipment are located in enclosures, these shall be properly ventilated. Openings used for access
and/or free or forced ventilation shall lead to a place where there is free escape for cold vapour and in case of oxygen where there
will be no accumulation of combustible material liable to form a hazard.

5.1.5 BG tri thiét bij / Equipment layout

Thiét bj phai duoc 13p dit sao cho dé dang ti€p can va bao tri
The equipment shall be installed so as to provide for easy access and maintenance.

5.1.6 Van cach ly / isolation valves

Can xem xét dén viéc bao vé van cach ly khdi hu hdng tir bén ngoai
The protection of isolation valves from external damage shall be considered.

5.1.7 Céach ly tht cap / Secondary isolation

Can xem xét viéc cung cdp mot thiét bi cch ly thir cdp cho nhitng duéng 6ng cé dwdng kinh trong danh dinh 1én hon
9 mm b&t ngudn tir myc 1&dng binh thwong chi cé mét thiét bj cach ly gitra bdn chira va mai truong (chang han nhw
dudng &ng nap ldng) dé ngan chan bat ky lvong I&n chat 16ng tran ra lam van céch ly chinh bi hong.

Consideration shall be given for the provision of a secondary means of isolation for those lines greater than 9 mm nominal bore
emanating from below the normal liquid level and having only one means of isolation between tank and atmosphere (such as liquid
filling lines) to prevent any large spillage of liquid should the primary isolating valve fail.

Thiét bj cach ly th& cdp néu duoc [3p dit cd thé bang cach nhu 13p d&t van thir hai, van mat chiéu, hodc nap ¢ dinh
hodc c6 thé thdo roi trén dau héd clia dudng 6ng.

The secondary means of isolation, where provided, may be achieved for example, by the installation of a second valve, a non-return
valve, or a fixed or removable cap on the open end of the pipe.

C4c thiét bj thich hop phai dugc cung cap dé ngan nglra sy gia tang dp suat cla bat ky lwong chat 1dng nao con ton
du.
Suitable means shall be provided for preventing the build-up of pressure of any trapped liquid.

11
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5.1.8 Chuyén hwéng tran léng / Diversion of spillage

O nhitng noi c6 thé xay ra s cd tran 1dng I&n tir bdn, cin dp dung cac bién phap phong ngira dé chuyén hudng chit
I6ng tran vé khu vuc an toan nhit hién cé.

Where large liquid spillage from the vessel could, occur preventative measures should be put in place to divert any spillage towards
the safest available area.

5.1.9 Khép ndi / Couplings

Khép ndi dwoc dung dé nap 1dng phai 1a loai khdng duoc 1dp 13n cho cac khép ndi dwoc st dung cho cac san pham
khac.

Couplings used for the transfer of liquid gas shall be non-interchangeable with those used for other products.
5.1.10 O nhiém ngwoc / Back Contamination
Su & nhiém nguoc tir hé théng clia ngudi si dung vao bdn chira 13 hoan toan cd thé xay ra, do vay céc bién phap ngin

ngtra phai dwoc quan tdm
Where back contamination (back flow) from the user to the vessel is possible, preventative measures shall be put in place.

5.1.11 Hangrao / Fencing

Nén [3p dat hang rao dé ngin chén sy tiép can cla nhirng nguoi khdng ¢ nhiém vu néu nhu khéng cé cac bién phap
kiém soat khac. DSi véi nhitng khu vigc ddm bao su giam sat day du, viéc lap dat hang la mét tuy chon.

Fencing should be used to prevent access of unauthorized persons, where other means are notprovided. On controlled sites
with sufficient supervision fencing is optional.

Khodang céch t&i thidu gitta hang rao va vij tri 13p d&t phai 13 0,6 m dé& cho phép ra vao thodi mai va thoét ra bén ngoai
dé dang. Hang rao can duoc thong gid.

Where fencing is provided the minimum clearance between the fence and the installation shall be 0.6 m to allow free access and
escape inside the enclosure. The fence shall not restrict ventilation.

Cdac khodng cach an toan dua ra trong Phu luc B s& dwoc ap dung bat ké vi tri nao cla hang rao. Chiéu cao cla hang
rao nén xap xi 1,8 m.

The safety distances given in Appendix B will apply regardless of the position of the fence. The height of the fence should be
approximately 1.8 m.

Khong dugc st dung gb hodc cac vat liu dé chay khac dé lam hang rao.
Timber or other readily combustible materials shall not be used for fencing.

Céc céng phai mé& huéng ra bén ngoai dd rdng dé nhan vién ra vao dé dang va phai duoc khda trong qué trinh hoat
dbng binh thuong.

Gates shall be outward opening wide enough to provide for an easy access and exit of personnel and shall be locked during
normal operation.

Xem xét tao mot 18i thoat hiém
Consideration shall be given to the provision of an emergency exit.

DGi v&i bon chira dxy, bat ky birc twdng hodc vach ngan chay nao phai dwoc lam bang gach, bé tong hodc bat ky vat
liéu khong chay thich hgp nao khac.

In case of an oxygen storage installation any firebreak walls or partitions shall be made of brick, concrete, or any other suitable
non-combustible material.

Phai xem xét thiét k& dd 4nh sang dé khi giao hang vao ban dém.
Consideration shall be given to lighting where deliveries occur at night.

5.1.12 / Gian hoa ho'i / Liquid vaporizers

Phai thuc hién cac bién phap dé phong ngilra nhiét dé cla hé théng giam xudng dudi gia tri hoat ddng t&i thiéu cho
phép (xem 4.3.4).

12
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Measures shall be taken to prevent the system's temperature from dropping below its minimum permissible operating value (see
4.3.4).

5.1.13 / Xay dwng méng, san va cd dinh bang bu-16ng / Foundation, construction of floor and bolting down

Méng dé 13p dit bon chira phai duwoc thiét k& dé chju dwoc trong lwgng clia bdn chira mdt cach an toan, bao gdom ca
céc trong lwong céc chat chira bén trong va cac tai trong c6 thé do yéu té khac nhu gid, tuyét tac dong, v.v. va phu
thudc vao diéu kién mat dat. San dat thiét bi phai dugc 1am bang bé tdng hodc bat ky vat liéu thich hop nao khac.
Truong hop ddi véi oxy, san cd 1ap dat thidt bi va mot khu vire cé ban kinh t&i thiéu 1a 1m tinh dén vi tri 13p 6ng nap
Idng phai dwoc lam bang bé tdng hodc bat ky vat liéu thich hop nao khac ma khdng chay va khong xop. Vat liéu lam
khe co gidn phai phu hop khi str dung véi oxy 1dng. Phai trdnh tich tu nudc. Phai xem xét dén viéc bao vé cac khu vuc
cla nén khi xd khi hodc 1dng. Vi khéng ¢ vat liéu khe co gidn nao twong thich hoan toan vdi oxy, viéc thiét ké nén
trdnh cac dé cac khe nay trong vong 1m tinh tr diém n&i 6ng mém.

The tank foundation shall be designed to safely withstand the weight of the tank, its contents and other possible loads applied
by wind, snow etc and depends on ground conditions. The floor on which the equipment is installed shall be made of concrete or
any other suitable material. In case of oxygen the floor on which the equipment is installed and an area of 1 m radius minimum
from the hose filling coupling shall be made of concrete or any other suitable, non-flammable, and non-porous material. Expansion
joint materials shall be acceptable for use with liquid oxygen. Accumulation of water shall be avoided. Consideration shall be given
to protecting areas of foundation underneath liquid and gas vents Since no expansion joint material is totally compatible with
oxygen the design should avoidjoints within 1 m of the hose coupling points.

C6 nhiéu yéu t& dé xac dinh mot bdn chira cé can phai duoc 13p bulong méng hay khong. Nhitng yé&u t6 dé gdm:
Many factors determine whether a tank needs to be bolted down. The following factors shall be considered:

e Hoat déng dia chan / Seismic activity
e Taitrong gid gdm / Wind loading, including:
o T6cdé gid/ Wind speed
o Bia hinh (ban chat cla dia hinh xung quanh) / Topography (nature of surrounding terrain)
o Db nham cla nén (mé& hodc da dwoc gia ¢d) / Ground roughness (open or protection provided)
o Y&u td hinh dang bon (ty 1& L/D, cac phu kién di kém vé&i bén) / Tank shape factor (L/D ratio,
attachments to tank)

D& biét thém thoéng tin va tinh toan, xem tiéu chuin EN EN 1991-4 [10] vé tai trong gid va EN 1998-4 [11] vé thiét k&
dia chan.
For further information and calculations see EN standards EN 1991-4 [10] for wind loading and EN 1998-4 [11] for seismic design.

5.1.14 Yéu ciu khac / Other requirements

Vi tri 13p d&t dwoc chon phai dwoc nha cung cap khi chap nhan va duoc danh riéng cho viéc lwu trir chat 16ng siéu
lanh.
The installation site chosen shall be acceptable to the gas supplier and reserved for the storage of cryogenic liquids.

Thiét bj phai duoc 13p dat, thir nghiém, van hanh, bao tri va stra d6i theo dung quy dinh cla quy dinh thiét k& hién
hanh, luat phap qudc gia va theo théa thuan cda chi st hitu bén chira

The equipment shall be installed, tested, commissioned, maintained and modified in strict accordance with the applicable design
code, national legislation and in agreement with the vessel owner.

5.2  L3p dat trong nha / Indoor installation

Viéc I3p dit trong nha hodc khong gian han ché khéng dwoc khuyén khich, nhung néu budc phai st dung thi phai thuc
hién danh gia rdi ro cu thé trudce khi l3p dat. Néu viéc 1ap dit trong nha |a can thiét, né phai ndm trong mot tda nha
duoc thiét k& theo muc dich hodc trong mét tda nha hién cé véi sy tuan thl céc diéu kién sau.

Indoor or confined space installation installations are not recommended, but if used an installation specific risk assessment shall be
carried out. If indoor installation is necessary, it shall be within a purpose-designed building or within an existing building provided
the following further conditions are observed.

5.2.1 Xay dwng / Construction

Viéc |lap dat phai duoc dat trong mot toa nha riéng biét duoc xay dung bang vat liéu khong chay. D6i véi oxy, nd phai
13 vat liéu chdng tham.
The installation should be housed in a separate building constructed of non-combustible material. For oxygen it should be
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impervious material.

Khi dwgc dit trong mot toa nha hién cd, phai thyc hién céc bién phap phong ngira dé dam bao cach ly hoan toan hé
théng 1dng siéu lanh véi cac hé thong lien k& bang mot bire twong hodc vach ngan kién cd lién tuc. it nhat hai trong
s6 cac birc twdng céch ly nay phai la cac bire twdng bén ngoai cda tda nha hién cé.

When enclosed in an existing building, precautions shall be taken to ensure complete isolation of the liquid cryogenic installation
from adjacent installations by means of a continuous solid wall or partition.At least two of the walls of the enclosure shall be
external walls of the existing building.

Can xem xét thiét k& mot 16i thoat hiém.
Consideration shall be given to the provision of an emergency exit.

5.2.2 (Cac) Clra / Gate(s)

(Céc) clra phai dwgc dat tai bire tudng bén ngoai cla toa nha va hwdng md 1a ra ngoai. P8 véi chiéu réng, xem muc
5.1.11.
Gate(s) shall be located in an external wall and open outwards. For widths see paragraph 5.1.11.

(Céc) clra phai dwoc khoad lai khi khéng cé su gidm sat d6i véi hé théng
Gate(s) shall be locked when the installation is unattended.

5.2.3 Théng gi6 / Ventilation

Phai cung cip day dd théng gié ty nhién hodc cudng birc d& ddm bdo mirc 6xy duy tri trong khoang 19% dén 23,5%.
Provision shall be made for adequate natural or forced ventilation to the open air to ensure that theoxygen level remains
between 19% and 23.5%.

5.2.4 Ranh, hd, hd ga, dng dan / Trenches, pits, manholes, ducts

Khong dugc 3p dat rinh, hé, hd ga, day cap hodc dudng 6ng bén trong khu vire bao quanh (bdn chira).
Trenches, pits, manholes, open cable or pipe ducts are not allowed in the enclosure.

5.2.5 Day dién bat ngang khu v I3p dat / Crossing of enclosure by electric cable

Khong duoc phép st dung cap dién trong hodc phia trén khu vuc lap d&t hodc noi ching cé thé bi anh hudng do 16ng
tran ngoai trir nhi*ng loai cap can thiét cho hoat ddng clia hé théng lap dat.

No electrical cables shall be permitted in or above the enclosure or where they can be affected by liquid spillage except for those
that are required for the operation of the installation.

6 Ti€p can khu v 13p dat / Access to the installation
6.1  Con nguwdi/ Personnel

Hé théng phai dwoc thiét ké sao cho ngudi co thdm quyén phai ludn ludn cé thé tiép can va thoat khoi khu vuc van
hanh cla hé théng.

The installation shall be so designed that authorized persons shall have access to and exit from the operating area of the installation
at all times.

T4t ca nguoi khong cé phan sy déu bj cdm vao khu vyc [3p dat. Can cd bang canh béo treo ngoai khu virc nay.
Access to the installation shall be forbidden to all unauthorized persons. Warning notices shall support this.

6.2  Tiép can cac thiét bi diéu khién / Access to installation controls

D3u ndi nap va thiét bj digu khién thiét bj phai duoc bé tri sao cho cé thé dé dang tiép can, khong bj can tré
Filling connections and equipment controls shall be located in such a way that unobstructed access to them is provided.

Céc dau ndi nap va va thiét bj didu khién thiét bj phai dwoc 1ap dét gan nhau va sao cho chiing va thiét bj diéu khién
clia xe bon cé thé dé thay va dé dang ti€p can tir vj tri cGa nguoi van hanh. Can lwu y rang chiéu dai clia 6ng mém
thong thudong la 3-4m.

Filling connections and equipment controls should be located in close proximity to each other and such that they and tanker controls
are visible and easily accessible from the operator's position. It shall be kept in mind that the length of the flexible connecting hose
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is normally 3-4m.

D3u ndi nap ndi dai nén dugrc gidi han trong khoang cach di bd khéng bi can trd 1a 10m. Khi khoang cach nay 1én hon
hodc tir xe bdn khdng thé nhin thay thiét bj do lwong trén bn b dinh thi can phai cé cac quy dinh dic biét, chang
han nhu b6 tri hai nguwdi nap hoic l3p lai cac thiét bj do va van cta bon téi diém nap

Extended filling connections should be limited to 10m unobstructed walking distance. Greater distances or where the tank
instrumentation is _not visible from the trailer require special provisions, such as two-man filling or repetition of vessel
instrumentation and valves to the fill point.

6.3  Thoéng bao va hwéng dan / Notices and instructions
6.3.1 Canh bao chung / General precautions

Céac théng bao phai dugc hién thi rd rang, cé thé nhin thdy moi ldc, trén hodc gan bdn chira, dic biét I3 tai cac diém
ti€p can, dé chi ra nhitng diéu sau:

Notices shall be clearly displayed, to be visible at all times, on or near the tank, particularly at access points, to indicate the
following:

e NITROGEN / ARGON / OXYGEN LONG

e KHONG HUT THUOC / no smokinG*

e KHONG LAM CONG VIEC NONG / nO HOT WORK *

e KHONG VAT LIEU DE CHAY / NO STORAGE OF COMBUSTIBLE MATERIALS *

e CHI NHI'NG NGUOI CO THAM QUYEN / AUTHORISED PERSONS ONLY

e KHONG CO BAT KY XAM NHAP HO1 NAO Thém cho trudng hop I3p dat kho luu trir oxy
DO NOT ENTER ANY VAPOUR CLOUDS In addition for oxygen storage installation

. KHONG cO NGON LUA TRKNN/ NO NAKED LIGHTS (NO OPEN FLAME)
«  KHONG DAU MO, VAT LIEU DE CHAY / NO STORAGE OF OIL; GREASE OR COMBUSTIBLE MATERIAL

Nén st dung cac hinh d6 thay cho cac thong bdo bing vin ban, vi du:
S Pictograms should be used instead of written notices, e.g.

0

Méc du nito / argon la khi tro, nhung van khuyén cdo rang viéc hat thubc va ngon Ilra tran bj cdm trong khu vuc gan
dé dé tranh kha nang gay ra hda hoan.

Although nitrogen/argon are inert gases it is recommended that smoking and open flames are prohibited within the immediate
area to avoid the possibility of causing fire.

D& tao diéu kién kiém sodt trwong hop khan cap, mot bién bao s& dugc hién thj cho thay:
In order to facilitate control of an emergency, a sign shall be displayed showing:

e Tén va dija chi cla nha cung cap khi tai dia phuong / Gas supplier's* name and local address
« SO dién thoai cha nha cung cap tai dia phuong / Gas supplier's* local phone number

e S8 dién thoai cha dich vu khan cap tai dia phwong./ Phone number of the local emergency service
e Hodac cdng ty chiu trach nhiém vé bén / Or the company responsible for the vessel.

Théng tin nay cling nén cé san tai mot diém kiém soat.
This information should also be available at a control point.
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6.3.2 Nhan dang loai khi / identification of contents

Bbn chira can duoc dan nhan rd rang "NITO LONG"; "ARGON LONG" hodc "OXY LONG".
The storage tank should be clearly labelled "LIQUID NITROGEN"; "LIQUID ARGON” or "LIQUID OXYGEN" as appropriate.

Cac dau két ndi cha hé théng gdbm nhiéu bdn hodc hé théng dudng 8ng nap mé rong cling phai dwoc danh dau rd
rang bang tén hodc ky hiéu khi dé tranh nham Ian (xem thém 5.1.9).

The connection fittings of multi-storage installations or extended fill lines shall also be clearly marked with gas name or symbol in
order to avoid confusion (see also 5.1.9).

6.3.3 Tinh rd rang chia théng béo / Legibility of notices

T4t ca cac thong bao dwoc hién thj phai dé doc, dé nhin va dugc cap nhat.
All displayed notices shall be kept legible, visible and up-to-date.

6.3.4 Huwdng dan van hanh va tinh trang khan cap / Operating and emergency instructions

Hudng dan van hanh va tinh trang khan cip phai ludn cé san tai noi hé thong. Nhitng hwéng dan nay phai hién thij rd
rang va luon cap nhat
Operating and emergency instructions shall be available at the installation. These instructions shall be kept legible and up to date.

7 Thir nghiém va van hanh / Testing and commissioning
7.1  Kiém tra sw lap dit / Testing of the installation

Trudce khi van hanh, cac thir nghiém sau phai duoc thuc hién bdi nha cung cip hodc dai dién cda ho theo cac quy
trinh d3 thiét lap

Prior to commissioning the following tests shall be carried out by the supplier or his representative in accordance, with established
procedures.

7.1.1 Thir ap lwc / Pressure test

Trong qua trinh st dung, viéc thir 4p cla thiét bi thudng khéng dugc yéu ciu bdi hdu hét céc luat quéc gia nhung thir
ap cb thé dugc yéu cau ddi vdi hé théng dudng 8ng dugc ché tao tai cdng trinh. Khi ¢ yéu cau thir 4p, phuong tién
chi thj 4p suat phu hop véi ap suat thir phai duoc lap dat trwede khi thir nghiém. Cac bién phép phong ngira phai duoc
thwc hién dé€ ngdn chin su ting 4p suat qua mirc trong hé théng trong qud trinh thir nghiém. N&u yéu ciu thir nghiém
bang khi nén thi ap suat thir khdng duoc vuot qué 1,1 1an dp suat 1am viéc toi da. Sau bat ky thir nghiém thay lwc nao,
hé théng / thiét bj phai dwoc xa va lam khd hoan toan va kiém tra.

In service pressure tests of the equipment are not normally required by most national legislation but pressure testing can be required
for on site fabricated pipework. Where pressure testing is required, means of pressure indication suitable for the test pressure shall
be installed before the test. Precautions shall be taken to prevent excessive pressure in the, system during the test. If a pneumatic
test is required the test pressure shall not exceed 1.1 times maximum working pressure. Following any hydraulic test, the
system/equipment shall be drained and thoroughly dried out and checked.

Khi th&r nghiém khi nén duoc quy dinh, wu tién sit dung khong khi khé / nito. Ap suat trong hé théng phai duoc ting
dan dén &p suat thir nghiém. Moi khiém khuyét dugc tim thdy trong qua trinh thir nghiém phai dugc slra chita theo
cach d3 dwoc phé duyét va hé thdng dwoc thir nghiém lai. Hé thdng phai dugc xa dp trudce khi tién hanh céng viéc.

Where a pneumatic test is specified, dry air/nitrogen is the preferred test medium. The pressure in the system shall be increased

gradually up to the test pressure. Any defects found during the test shall be rectified in an approved manner and the system
retested. The system shall be de-pressurized before work is carried out.

Cac thir nghiém ap suat phai cé su chirng ki€n clia ngudi cé trach nhiém va duoc ky va cdp chirng chi thlr nghiém. Cac
chirng chi nay s& duwoc luvu gitr dé tham khao trong twong lai.

Pressure tests shall be witnessed by a responsible person and a test certificate signed and issued. Such certificates shall be kept for
future reference.

Céc dung cu, déng hd do, v.v. clia nha may thuwong khong duoc I3p trong bat ky thir nghiém ap suat ndo nhwng phai
duwoc ap trudc khi tao ap dé thir ro ri. (Kiém tra ro ri bao gdbm kiém tra ro ri tai cdc méi néi va thuong dwoc thye hién
& ap suat thap hon ap suit lam viéc tdi da cho phép).
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Plant instruments, gauges, etc. are not normally fitted during any pressure test but shall be fitted prior to pressurising for leak
testing. (Leak testing consists of checking for leaks at joints and is normally carried out at pressure below that of maximum
allowable working pressure).

7.1.2 Thiét bi xa ap / Pressure relief devices

Phai kiém tra dé dam bao réng tat ca cac thiét bj khéa khi van chuyén da duoc thao ra khdi cac thiét bj giam ap cua
I&p bdn bén trong, vo bén ngoai va hé théng duwdng 6ng, déng thoi cac thiét bj nay khdng bi hu hai va hoat déng binh
thuong.

A check shall be made to ensure that all transport locking devices have been removed from pressure relief devices of inner vessel,
outer jacket and piping systems and that the devices are undamaged and in working order.

Phai kiém tra ap suat cai dat cla thiét bj giam ap (déng du trén hodc gdn vao tirng thiét bi) d& xem né cé phi hop
V@i dp sudt lam viéc t&i da cho phép cla hé thdng hay khong.

The relief device set pressure (stamped on or attached to each device) shall be checked to see it is in accordance with the maximum
permissible operating pressure of the system.

Né&u mot van ba nga duoc [3p ddt d& cung cap cho hai thiét bj gidm &p (van an toan) hoat dong déng thoi hodc thay
phién nhau, thi thiét k& phai sao cho it nhat mot thiét bi giam 4p (van an toan) duoc ti€p xtc hoan toan véi 4p suit
cta bbn chira, mai luc, bat ké vi tri cla thiét bi truyén déng cda van ba nga.

If a three-way valve is installed to accommodate two pressure relief devices operating either simultaneously or alternatively, then
the design shall be such that, at least one relief device is exposed to tank pressure with full bore at all times regardless of the
position of the three-way valve's actuating device.

* Cac bon chira va binh ap lyc sau khi san xuat phai duoc thir nghiém tai xuwdng clia don vj san xuat trwdce khi lap dat
[4n dau, tudn theo cac Quy dinh. Khéng dugc thuc hién cac thir nghiém khac ma khéng cé su tham khao tir nha san
xuat bon. Tranh kiém tra thay luc, tham khao tai liéu AIGA 046/08 Kiém tra dinh ky bon déng lanh tinh, [12].

*Work's manufactured tanks and pressure vessels of the installation will already have been tested, in compliance with Regulations,
in the manufacturer’s workshop prior to the first installation. Further tests shall not be carried out in the vessel without reference
to the vessel manufacturer. Hydraulic testing should be avoided, refer to AIGA document 046/08 Periodic Inspection of Static
Cryogenic Vessels, [12].

7.2  Piéu chinh thiét bj diéu khién / Adjustment of controlling devices

C4c thiét bj diéu khién phai dwgc diéu chinh theo cac diéu kién hoat d6ng yéu ciu cta hé thdng va cac chirc ndng cla
né phai dugc th&r nghiém thanh cong.

The controlling devices shall be adjusted to the required operating conditions of the system and be subjected to a successful
functional test.

7.3 Treo cac théng bao / Posting of notices

Céc thong bao (xem 6.3) phai dugc bé tri trede khi dua thiét bi 1dp dit dugc dua vao st dung.
Notices (see 6.3) shall be posted before putting the installation into service.

7.4  Van hanh thir / commissioning

Viéc van hanh thir sé chi dwoc thuc hién bdi nhan vién cé thdm quyén va tuan theo qui trinh bang vin ban va phu
hop véi luat phap qudc gia (néu cd).

Commissioning shall only be carried out by authorised personnel and in accordance with a written procedure and in accordance
with national legislation (if applicable).

Viéc kiém tra trwdc khi van hanh thir phai duoc thue hién. Phu lyc C c¢é thé duoc sir dung 1am huéng dan cho viéc
chuan bj danh sach kiém tra.

Pre-commissioning checks shall be carried out. Appendix C may be used as a guide for the preparation of a checklist.

8 Van hanh va bdo tri / Operation and maintenance

8.1  Van hanh thiét bi / Operation of the installation

8.1.1 Nhan vién van hanh / Operating personnel
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Chi nhitng ngudi duoc Gy quyén mai duoc phép van hanh cic thiét bj d3 13p dat. Hudng din van hanh phai duoc
cung cap cho nhan vién van hanh.

Only authorised persons shall be allowed to operate the installation. Operating instructions shall be supplied to operating
personnel.

D& thuan tién cho ngudi van hanh, nha cung cdp c6 thé dat ma mau hodc xac dinh bang céc hinh thirc khac cho cac
tay van s& dugc déng lai trong trwdrng hop khan cap. Cac van nay thudng la:

For the convenience of the operator the supplier may colour code or identify by other means the hand wheels of these valves which
are to be shut in an emergency. These valves should normally be:

e Cacvan cip va hoi dén va tir dan hod hoi tang ap
Feed and return valves to and from the pressure build up vaporiser
e Van nap vao dan hod hoi san phdm / Feed valve to the product vaporiser
e Van cach ly dudng 6ng téi pham vi ngudi dung / User house line isolation valve
e B4t ky van chiét rét san pham. / Any withdrawal valve.

S8 lwong van khac nhau tuy thudc vao kiéu 13p dit
The number of valves will vary, depending on the type of the installation.

8.1.2 Kho khan khi van hanh hoidc khan cap / Operating difficulty or emergency

Moi khé khan trong van hanh hodc truéng hgp khan cip lién quan dén viéc hé théng phai dugc tham khdo dén nha
cung cap khi. Khach hang khéng dugc sira d6i thiét bi cia nha cung cap.

Any operating difficulty or emergency concerning the installation shall be referred to the gas supplier. The supplier's equipment
shall not be modified by the customer.

B4t ky slra d6i dé xuat nao ddi véi hé théng 1dp dét thudc s& hiru clia khach hang hodc hé théng kém theo phai duoc
thao ludn va théng nhat véi nha cung cép khi.

Any proposed modification to a customer owned installation or an attached system should be discussed and agreed with the gas
supplier.

8.2  Kiém tra va bdo dudng dinh ky / Periodic inspection and maintenance
8.2.1 Yéu cau chung / General

Viéc kiém tra va bao dudng dinh ky thiét bi phai dwoc thuc hién theo k& hoach va dwoc ghi chép day dua.
Routine inspection and maintenance of equipment shall be carried out on a planned basis and adequately recorded.

Cac thiét bj lap dat phai dwoc kiém tra thudng xuyén dé dam bao rang né duoc duy tri trong diéu kién thich hop va
duy tri cac khoang cach an toan.

The installation shall be inspected regularly to ensure that it is maintained in a suitable condition and that safety distances are
maintained.

8.2.2 Bonchwa/ Tank

Khi mdt bon chira dwoc thao ra khoi hé thong d3 1ap d&t dé sira d6i hodc bao dudng, né phai duoc duy tri trong tinh
trang khd va tro. Ngudi cé tham quyén phai kiém tra cac khu vyc cé thé ti€p can dugc cla bdn chira ngay lap tirc
trwdce khi van hanh trd lai.

When a tank is taken out of service for modification or maintenance it shall be maintained in a dry and inert condition. The
accessible areas of the tank should be examined by a competent person immediately prior to re-commissioning.

8.2.2.1 Lé&p bdn bén trong / Inner vessel

Kiém tra dinh ky hodc thir nghiém bén I&p bdn bén trong 13 khdng can thiét vi
Periodic inspection or testing of the inner vessel is not necessary because

e Bé& mat bén trong cla bdn bén trong khdng bi &n mon bai chat 1dng (diéu kién khd)
The internal surface of the Inner vessel does not suffer corrosion from process fluid (dry conditions)

e  B& mat bén ngoai clia bén bén trong dwoc bao vé khdi sy 3n mon clia mdi tredng xung quanh bang vo ngoai va
chan khong

18



AIGA 030/13

The external surface of the Inner vessel is protected from ambient corrosion by outer vessel and vacuum
e  Dictinh vat liéu cha bdn bén trong phu hop véi nhiét dé thap. Viéc kiém tra phai bao gom:
Material properties of inner vessel are suitable for low temperatures The inspection shall consist of:

— kiém tra ngoai quan bon va thiét bj d& ddm bao rang chan khong gitra bon bén trong va |&p bén ngoai van
con;

— an external visual inspection of the vessel and equipment to ensure that the vacuum between the inner vessel and the
outer jacket remains;

— kiém tra chirc ndng cla van;
a functional check of valves;

— kiém tra ro ri trong céc diéu kién hoat dong; va
a leak test under operating conditions; and

— dénh gia vé bat ky thay déi nao cla diéu kién hoat ddng clia hé théng va méi trudng xung quanh né
an assessment of any changes of the operational conditions of the installation and its surroundings

8.2.2.2 Kiém tra thuwong xuyén khu vuc 1ap dit béi nguei sir dung
Regular checking of the installation by the end user

Ngudi sir dung bén chan khéng cé trach nhiém kiém sodt dé dam bao céc thiét bi dwoc van hanh an toan
trong khu vire clia ho. D& biét thong tin chi tiét, ngudi dung nén tham khdo huéng dan st dung.

Users of vacuum insulated storage tanks have a duty of care to ensure the equipment is operated safely on their site. For detailed
information the user should consult the operating manual.

Ngoai tai liéu cla nha san xuat, néu can thiét, bdn chira khi siéu lanh phai dugc dinh kém theo céc tai liéu va hudng
dan cu thé cta bdn cho tat ca cac hang muc dwoc cung cip bao gom:

In addition to the manufacturer's documentation, where necessary the cryogenic vessel shall be accompanied by vessel specific
documents and instructions for all items supplied covering:

e Van hanh / operations;
e Thiét bj phu trg; va / auxiliary equipment; and
e HO6 so kiém tra / inspection records

Cac tai liéu nay s& dugc chd s& hitu hodc ngudi si dung bén lwu gitk.
These documents shall be retained by the owner or user of the vessel.

Ngudi si dung phai cé san cac hwéng din van hanh thich hop. Cac huwéng dan nay cé thé duoc dan cé dinh vao bon.
The user shall have appropriate operating instructions available. Such instructions may be attached to the vessel in a permanent
manner.

Nguoi st dung ciing cé trach nhiém dadm bao rang viéc dao tao va nang cao nhan thirc nay dang dién ra lién tuc va
hién tai.
It is also the responsibility of the user to ensure that this training and awareness is ongoing and current.

Nguwdi st dung nén tién hanh kiém tra hang ngady mic du nguwdi li xe giao hang da kiém tra bén chira trong qua trinh
nap

Daily checks should be carried out by the user even though the tank is checked by the delivery driver at the time of filling.

Nguoi dung nén kiém tra / Users should check:

An ninh cta khu vy 13p dat / security of Installation

»  Noil3p d&t sach sé&, gon gang va khong cé bat ky vat can hodc vat liéu nao cé thé anh hudng dén
sy an toan clia nd / The installation is clean, tidy and free from any obstructions or materials that could affect its
safety

»  Khu viyc giao hang clia xe bén khéng bi chan / Tanker delivery area is unblocked

= CAHtreo cdnh bdo diu hiéu hw hdng ddi véi bdn hodc dwdng dng / For signs of damage to tank or pipework
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= Sy dbéng bang qué nhiéu trén dwdng éng hodc thiét bi hda hoi (d6 phd bing hon khodng 75% hoac
bang kéo dai xuéng dat) / For excessive icing on pipe or vaporisers (more than approximately 75% ice coverage or
ice extending to the ground)

= Ngudn dién cung cap dé |3p dat phai theo yéu cau cta quy dinh dia phwong / Electrical supplies to
installation as required by local regulations

Can d3c biét chd y néu co bat ky diu hiéu nao cla viéc mat chan khéng cla bdn chira (cic mang bang trén bon bén
ngoai). D& biét thém thdng tin, xem Phu luc D.

Particular attention should be paid due to any signs of loss of tank vacuum (ice patches on outer vessel). For more information see
Appendix D.

Su an toan cé thé bj t6n hai khi cac hoat dong kiém tra nhuw vay khdng dwoc thuc hién thudng xuyén dan dén kha
ndng hu hdng thiét bj va cé thé gay hai cho nhan vién.

Safety can be compromised when such checks are not routinely performed leading to potential equipment failure and possible
personnel harm.

Ngudi st dung phai thong bao ngay cho chil sé hitu cla viéc 1dp dit bon bat ky van dé nao lién quan dén cac hang
muc trén.

The user shall immediately inform the owner of the tank installation of any issues concerning the above items.

8.2.2.3 Kiém tra trong qua trinh nap / Inspection at time of filling

Ngudi 13i xe bon phai kiém tra hé théng ngay trudc khi nap. Viéc kiém tra nay phai dwoc thyc hién theo mét quy trinh
bang van ban.

The installation shall be inspected just before filling by the driver of the tank vehicle. This inspection has to be carried out according
to a written procedure.

Viéc kiém tra phai bao gdbm / The inspection should consist of:

» Tham khdo cac huédng dan van hanh/ reviewing operating instructions;

= Xac minh loai khép ndi chinh xac déi vdi san pham / verifying correct coupling for the product;

= Kiém tra truc quan tinh trang cta cac phu kién (khéng bi hu héng, ban, déng bang qud murc); / o
visual inspection of condition of fittings (not damaged, dirty, excessively iced);

- Kiém tra truc quan cac van va thiét bj an toan; / a visual inspection of valves and safety devices;

- Kiém tra tryc quan 8ng nap dé phat hién ro ri trong cac diéu kién van hanh; va / a visual inspection of
the filling line for leakage under operating conditions; and

= Ddanh gia bat ky thay ddi nao cla diéu kién hoat déng cla hé théng va moi trwdng xung quanh, vi
du nhu kho tam hoéc cac cdy / canh dua vao trong. / assessing any changes of the operational conditions of
the installation and its surroundings, for example temporary storage of overhanging trees/branches.

»  Kiém tra bang mat, bao gdm / Visual inspection consisting of:

o Kiém tra ngoai quan bdn va thiét bj d& dam bao rang chan khong gitra bén bén trong va vé bdn bén
ngoai van con nguyén ven, xem Phy luc D dé biét hwéng dan. N&u bon bj mat chan khong, chi bdn phai
diéu tra ngay nguyén nhan mat chan khong.

An external visual inspection of the vessel and equipment to ensure that the vacuum between inner vessel and outer
jacket remains intact, see Appendix D for guidance. If the vessel has lost vacuum, the owner of cryogenic liquid
storage tank shall immediately investigate the cause of the vacuum loss.

o  Khi tdn that chan khdng dugc cho 13 cé lién quan dén su c6 duding 6ng bén trong, vi du nhu hoi thoat
ra tir (cac) thiét bj thoat chan khong, thi bon phai dwoc ddm bao an toan bang cach ngay lap tirc giam
ap suat xudng bang ap suat khi quy&n va xa hét 1dng ra mot cach an toan. Gidm ap suat la hanh dong
quan trong nhat dé giam muc d6 nguy hiém.
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Where a vacuum loss is believed to be associated with an internal pipe failure, for example vapor escaping from the
vacuum relief device(s), then the cryogenic tank shall be made safe by immediately reducing the pressure to
atmospheric and emptying all cryogenic liquid in a safe manner. The reduction of pressure is the most significant
action to reduce the level of hazard.

Ngudi lai xe khdng dwoc nap bén néu cé khuyét tat cé thé dnh hudng dén su an toan cla bon chira.
The driver shall not fill the tank if there is a defect which could compromise the safety of the vessel.

Viéc kiém tra nén duoc ghi lai. Ngudi 14i xe phai bao cdo bat ky khiém khuyé&t ndo cho ngudi cé trach nhiém trong
cbng ty cla chd s& hitu bdn. Trong qud trinh giao hang, ngudi l3i xe phai duy tri 4p suat van hanh cda bon.

The inspection may be recorded. The driver shall report any defects to the responsible person in the tank owner’s organization.
During delivery the driver shall maintain the required tank operating pressure.

8.2.3 Thiét bi / Installation

B3o dudng dinh ky va theo k& hoach d&i véi thiét bi da 18p dadt phai duogc thyc hién.
Periodic and planned maintenance of the installed equipment shall be carried out.

Khuyén khich ki€ém tra ngoai quan hang ndm dé xac nhan cac diéu kién dap &ng yéu cau cla chan khéng, dudng éng
16 thién va cac bd phan diéu khién. Biéu nay c6 thé dwoc thyc hién bdi ngudi dung hoic tai xé& trong qud trinh giao
hang.

An annual external visual inspection to confirm the satisfactory conditions of the vacuum envelope, exposed pipework and controls
is recommended. This may be carried out by the user or by the driver during delivery.

8.2.4 Thiét bi héa ho'i / Vaporizers

Phai thworng xuyén kiém tra sy déng tuyét va bing, néu can thiét phai dwoc loai bd khéi cac phan tir hda hoi cta dan
hod hoi tu nhién dé duy tri hoat déng t6t. N&u can loai b da khéi thiét bj thi nén dung nudc néng hodc hoi nudc dé
trdnh hu hdng co hoc cho thiét bi.

Regular checks shall be carried out for snow and ice formation which shall be removed if necessary from the vaporising elements
of ambient air vaporisers in order to maintain satisfactory operation. If ice needs to be removed from equipment hot water or steam
is preferred to avoid mechanical damage to equipment.

Khi st dung cac thiét bi hod hoi dang bé nwéc hodc hoi néng, nén thudng xuyén kiém tra ngoai quan bé mat dng va
vo cung véi kiém tra ro ri chum 6ng.

When a water bath or steam heated liquid vaporiser is used regular visual examination of shell and external tube surfaces together
with a pneumatic leak test of the coil are recommended.

8.2.4 Thiét bi gidm &p / Pressure relief devices

Viéc kiém tra bang mat thuwong xuyén doi véi cac thiét bj phai duwoc thyc hién trong qua trinh hoat déng binh thuong.
Regular visual inspections of the devices shall be carried out during normal operation.

Kiém tra thudng xuyén d6i véi tirng van giam ap phai duwoc thyc hién dé chirng minh tinh phu hop cta né trong thoi
gian s dung tiép theo. Cac van giam ap phai dugc thir nghiém theo Tai liéu EIGA. 24 Thiét bj bao vé 4p suit bdn chira
khi siéu lanh cach nhiét chan khéng [13], trir khi Quy dinh Qudc gia hodc cac diéu kién dich vu bat thwdng quy dinh
cac yéu cau nghiém ngat hon.

A regular test of each relief valve shall be carried out to demonstrate its fitness for a further period of service. Pressure relief valves
shall be tested in accordance with EIGA Doc. 24 Vacuum insulated cryogenic storage tank pressure protection devices [13], unless
National Regulations or unusual conditions of service dictate more stringent requirements.

Céc chi tiét clia dia n6 cé thé bj giam chat lvong di theo thai gian dan dén kha ning chiju ap gidm. Do d6, thinh thoang
can thay thé céc chi tiét cla dia nd.

Bursting disc elements can deteriorate with time resulting in their relief pressure rating being reduced. It may therefore be necessary
to replace disc elements from time to time.

9 Pao tao va bdo hd cho nhan vién / Training and protection of personnel

9.1  Gidy phép lam viéc / Work permit

Trwdc khi ti€n hanh bao tri hé théng (cdng viéc ngudi, cdng viéc ndng, vao trong bdn, cdng viéc dién, v.v.), ngudi thyc
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hién céng viéc phai dugc cap gidy phép 1am viéc bang van ban cho loai cong viéc cy thé cap bdi ngudi cd tham quyén.
DPuoc phép ty Oy quyén cho cong viéc nhé.

Before maintenance is carried out on the installation (cold work, hot work, entry of vessel, electrical work etc.) a written work
permit for the particular type of work shall be issued by an authorised person to the individual(s) carrying out the work. Self-
authorisation is permitted for minor work

9.2  Daotao [ Training of personnel

T4t ca nhan vién lién quan truc tiép dén viéc chay thlr, van hanh va bdo tri hé théng lwu tri khi siéu lanh 1dng phai
duoc thdng bdo day di vé cac nguy co lién quan dén khi khi lanh va dwoc dao tao thich hop dé van hanh hodc bao
tri thiét bj.
All personnel directly involved in the commissioning, operation and maintenance of liquid cryogenic storage systems shall be fully
informed regarding the hazards associated with cryogenic gases and properly trained as applicable to operate or maintain the
equipment.

Can dao tao tat ca van d@ dé bao quat moi khia canh va nhirng nguy co tiém 4n ma ngudi van hanh cu thé cé thé gap
phai.

Training shall he arranged to cover those aspects and potential hazards that the particular operator is likely to encounter.

N6 s& bao gdm, nhung khéng nhat thiét bj gidi han trong cac ddi tugng sau day cho tat cd nhan vién:
It shall cover, but not necessarily be confined to the following subjects for all personnel:

= Cac mdi nguy tiém an cua khi;/ potential hazards of the gases;
= Quy dinh vé an toan tai khu vuec 1am viéc;/ site safety regulations;
hd Quy trinh khan Célp,' / emergency procedures;

- Sirdung qu‘ém 40 / thiét bj bao hd bao g‘ém ca bd thd néu thich hop; / use of protective clothing/
apparatus including breathing sets where appropriate;

-  Diéu tri so ctru daéi vai b6ng siéu lanh; va / first aid treatment for cryogenic burns; and

= Thiét bj chita chdy. / fire fighting equipment.

Ngoai ra, cdc ca nhan s& dwoc dao tao cu thé vé cac hoat dong ma ho dugc bé nhiém.
In addition individuals shall receive specific training in the activities for which they are employed.

Viéc dao tao duwoc khuyén nghi nén duwoc thyc hién theo mot hé théng mét cach chinh thirc hda va luu hé so dao tao
va néu cd thé, mét vai chi s6 vé két qua thu dugc, dé cho biét phan n3o can dao tao thém.

It is recommended that the training be carried out under a formalised system and that records be kept of the training given and,
where possible, some indication of the results obtained, in order to show where further training is required.

Chuong trinh d3o tao nén cung cdp cac khda hoc bbi duwdng theo dinh ky.
The training programme should make provision for refresher courses on a periodic basis.

9.3 Quy trinh khan cap / Emergency procedures

Céac quy trinh khan cap phai dugc chuan bj dé dé phong trudng hop tran ldng dé nhirng ngudi cé kha ndng bj anh
hwdng phai biét cdc hanh déng can thiét d& gidm thiéu tac dong tiéu cuc cla sy cd tran dé.

Emergency procedures shall be prepared to cover the event of a spillage of liquid cryogenic gases so that persons likely to be

affected shall know the actions required to minimise the adverse effects of such spillage.

Sau day 13 cac hwdng dan cé thé duoc str dung dé xay dung cac quy trinh khan cap:
The following are guidelines which can be used for formulating emergency procedures:

e bao dbng;/ raise the alarm;

«  kéu goi tro gitip va cac dich vu khan cap;/ call for help and emergency services;
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«  ¢b lap ngudn khi, néu thich hop va & noi an toan;/ isolate the source of gases, if appropriate and where
safely possible;

e 5o tan tat cd moi ngudi khoi khu viee nguy hiém va niém phong lai;/ evacuate all persons from the
danger area and seal it off;/

» canh bdo cdng ching vé nhitng nguy hiém cd thé xay ra tir cdc ddm may hoi va so tan khi can thiét;
va / alert the public to possible dangers from vapour clouds and evacuate when necessary; and

« théng bdo cho nha cung cap khi./ notify the gas supplier.
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Phu luc A: Dinh nghta vé khodng cach an toan

Appendix A: Safety distances definition

Tuong ngén / Partition wall BBn chira va
cdc thiét bi lién
két / Storage
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d1 + d2 +ds + ds4 = D (chiBu dai va vi tri cda twdng ngan xac dinh cac khoang céch ds, da, ds, da).
(length and location of the partition wall define the distances ds, d>, ds, ds).
= ranh gigi |ap dat tir khodng cach “D” duoc do
= installation limit from where the distance “D” is measured

“D” = khodng cach an toan theo diéu 5.1.1 duoc do ti ranh gidi 13p dat
safety distance according to clause 5.1.1 measured from the installation limit

“S” =theo nhdm tiép xuc 1 cda Phu luc B1 duoc do tir tat cd cac diém clda hé théng noi cé thé xay raro ri

hodc tran dxy trong hoat déng binh thudng (d8i véi nito va argon S = 0)
according to exposure group 1 of Appendix B1 to be measured from all points of the system where in normal operation
oxygen leakage s or spillages can occur (for nitrogen and argon $=0)

“X” =Khoang cach ddi v&i ton chira lwgng |dn chat 16ng dé chay theo Phu luc B nhém 4 hodc cac quy dinh cla dja
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phuong
Distance for bulk storage of flammable liquids according to Appendix B group 4 or local regulations

Hinh minh hoa gi¢i han I3p dat xung quanh cac 16 hé ctia hé théng, noi cé thé xay ra hién tuong
thoat hoac tran oxy trong hoat dong binh thwong

lllustration of installation limit around system openings where in normal operation oxygen escape
or spillage can occur

Hé théng bdn
chira LOX / LOX —
Storage system

V0i x3a van an toan
Safety valve’s
discharge nozzle

Khép néi 6ng
Hose coupling

Ranh gidi 13p dit
Installation limits
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Phu luc B1: Khodng cach an toan téi thi€u déi véi Nito va Argon lédng

Appendix B1: Minimum safety distances for liquid nitrogen and argon

Loai ti€p xuc
Types of exposure

Group 1 |

‘D" m]

125000

Céc doan lién tuc cha dudng 6ng chira
khi hodc chat 1dng d& chay, khong bi
gidn doan bdi cac phu kién, vi dy: van,
kh&p néi, mat bich / Continuous
sections of pipelines containing
flammable gases or liquids, not
interrupted by fittings, e.g. valves,
unions, flanges

Group 2

Ranh gidi khu vire, cac khu vure dau xe (trir
cac phuong tién duoc phép)/ Site boundary,
vehicle parking areas(other than authorized
vehicles)

Céc khu vue cho phép cé ngon Ilra tran, hat
thudc hodc cac ngudn gay chay/ Areas where
open flames, smoking orsources of ignition are
permitted

Viéc I3p d3t 6 dinh khi ap cao khong chay
trong chai hodc nhém chai / Fixed installations
of nonflammable HPgases in cylinders or
cylinder bundles

H&, 6ng dan, céng thoat nudc bé mét, 16
théng cla hé théng dwdi mat dat/ Pits, ducts,
surface water drains, openings of systems
below groundlevel

Group 4

10

N O Ban
4

20

o &n

~N

Van phong, cang tin va cac khu vi'c ma nhan
vién / du khdch cé kha ndng tu tap / Offices,
canteens and areas where employees/visitors
are likely to congregate

Hé théng ¢ dinh clia cac khi dé chay Céc phu
kién, vi du: van, mat bich, kh&i néi dudng ng
6 chira khi hodc chat l16ng dé chay / Fixed
installations of flammable gases Fittings e.g.
valves, flanges, unions in pipelines containing
flammable gases or liquids

Kho chtra chat Idng dé chay va LPG lwgng 16n
theo quy dinh dia phuong, cé san & dang 1 hé
théng riéng, hodc theo so d6, duoc do tir phu
kién bodn chira LPG / Bulk flammable liquids
and LPG-storage in accordance with local
codes, where they exists for the particular
substances, otherwise according to diagram,
measured from LPG tank fittings

L &

o]

10° 10 10 10

Dung tich bén [lit] / Tank capacities [litres]
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Phu luc B2: Khoang cach an toan déi véi Oxy

Appendix B2: Safety distances for liquid oxygen

Loai tiép xuc /Types of exposure

Group 1

ugu upyu
’

[m]

125000

Khodng céch “S” (xem 5.1.1)

C4ac doan lién tyuc cla dudng 8ng chira
khi hodc 16ng dé chay, khong bi gian
doan béi cac phu kién, vi du: van, khép
néi, mat bich / Distance “S“(see 5.1.1)
Continuous sections of pipelinescontaining

flammable gases or liquids, not interrupted by
fittings, e.q. valves, unions, flanges

Group 2

10

N LWar

—

+«——8Cope of document

T
!
=1

SRS 05401 & BEOSS SUEs SuEte

Ranh gidi khu vie, cac khu vire ddu xe (trir cac
phuong tién dwoc phép/ Site boundary, vehicle
parking areas(other than authorized vehicles

C4c khu vure cho phép cé ngon Ilra tran, hut
thuéc hodc céc ngudn gy chay/ Areas where
open flames, smoking orsources of ignition are
permitted

Hé théng khi c8 dinh khéng chay 4p cao trong

chai hodc nhém chai / Fixed installations of non
flammableHP-gases in cylinders or cylinder bundles

Group 3

Tram bién dp / may bién ap / trung tam diéu khién
déng co trung hodc cao th& / Medium or high voltage
electrical substations/transformers/motor control
centres

Ton chita céc vat liéu d& chay, vi du gb bao gom ca
cac tda nha va cong trinh bing gb. May va thiét bj cla
qué trinh khéng thudc hé théng bén chira/ Stock of
combustible materials e.g. timberincluding wooden
buildings and structure sProcess equipment and
machinery which is not part of the storage installation

HG, 8ng dan, cong thoat nudc bé mét, 16 thong clia hé
théng dudi mat dat/ Pits, ducts, surface water drains,
openings of systems below ground level

Phu kién, vi du: van, mat bich, lién két trong duwdng
&ng cé chira khi hodc chét 1dng dé chéy / Fittings e.g.
valves, flanges, unions in pipelines containing
flammable gases orliquids

Group 4

Van phong, cang tin va cac khu vi'ec ma nhan vién / du
khach cé kha nang tu tap / Offices, canteens and
areas where employees/visitors are likely to
congregate

May nén / dau vao cla hé théng théng gié /
Compressor/ventilator air in takes

Kho chia chat 1dng dé chdy va LPG luvgng 16n theo
quy dinh dia phuong, c6 sdn & dang 1 hé thdng riéng,
hodc theo so d6, duogc do tir phu kién bén chira LPG /
Bulk flammable liquids and LPG-storage inaccordance
with local codes, where they exist for the particular
substances, otherwise according to diagram,
measuredfrom LPG tank fitting

v

Dung tich bén [lit] / Tank capacities [litres]
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Phu luc B3: So’ d6 lwéi dé xac dinh khoang cach

Appendix B3: Diagram grid for determination of distances

Lap dat tai noi ngudi str dung L&p dit tai noi san xudt
Installation at user’s premises Installation at production sites

“D“,“S“
E |20 0001 125000 | [ 500 0001

S

15

10

104 10° 108

Dung tich bdn / Tank capacity V []
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Phu Luc C: Danh muc kiém tra trudc khi van hanh

Appendix C: Pre-commissioning checklist

Yes

No

Ghi chd / Remarks

Kha nang tiép can dé dang cho nhan vién
va xe bdn

Easy accessibility for personnel and road
tankers

Khoang cach di an toan

Safety distances sufficient

Maéng phu hop

Foundation suitable

Bu 16ng mdng bdn

Tank bolting

Lap dat dung gian do

Installation matches flow sheet

Van cach ly chinh d3 dwoc 13p dat

Main isolation valve installed

H6 so day du va chinh xac

Records complete and correct

S3n cé huéng dan

Instructions available

Huwéng dan duoc cdp nhat

Instructions up to date

Nhirng thdng bdo phlu hop véi san pham

Notices match product

Ngudi phu trach ky thuat dwoc chi dinh

Local, technical responsible person
designated

Lap d3t dung céc thiét bj an toan

Correct installation of safety devices
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Phu luc D: Khuyén nghi trong trwé'ng ho'p mat chan khdng bon l6ng siéu lanh

Appendix D: Recommendations in case of vacuum loss on cryogenic vessels

BGt Perlite Voids:

Nhiéu bdn 16ng siéu lanh dwoc cach nhiét bang Perlite (64 tran chau), mot loai bat trdng min dwoc lam tir tro nui Iira.
Perlite dwoc s& dung dé gidm thiéu sy truyén nhiét birc xa tir bén trong bdn va 1ap day khoang tréng giita bén trong
va bén ngoai bon. Sau nhidu ndm s& dung, doi khi da tran chau trd nén nén chit va lang xudng. Didu nay dé lai mot
khoang tréng perlite noi ma su truyén nhiét birc xa cé thé xay ra gilra bén trong va bén ngoai bdn mic du chan khéng
van & murc khuyén nghi. Khi 16 hng Perlite xay ra, 16p bdn bén ngoai thuong sé cé mdt khu vire ndm méc mau xanh
I4 cAy hodc mdt mang bang gid. Cac mang bing gia cd thé chi xuat hién trong nhitrng thoi diém thoi tiét lanh gia (thap
hon la déng bang).

Many cryogenic tanks are insulated with Perlite which is a fine white powder made from volcanic ash. Perlite is used
to minimise radiation heat transfer from the inner vessel and fills the gap between inner and outer vessel. After many
years in service occasionally the Perlite becomes compacted and settles. This leaves a perlite void where the radiation
heat transfer can occur between inner and outer vessel even though the vacuum is still at recommended levels. Where
Perlite voids occur the outer vessel willoften have an area of green mildew or a frost patch. The frost patch may only
appear during periods ofcold weather (lower than freezing).

LS hdng Perlite thwong, nhung khong phai ludn nhu vay, xay ra xung quanh phan tu trén cling cla bon va & phia doi
dién ctia bon tlr phia ma bdn nam gan mat d4t nhat khi van chuyén hodc bao quan nam. LS héng perlite thwong cé
hinh dang d3c trung 13 nlra hinh tron hodc nira hinh elip. M6t s6 vi du dwoc hién thi bén dudi:

Perlite voids usually, but not always, occur around the top quarter of the tank and on the opposite side of the tank
from the side that the tank rests closest to the ground for transport or horizontal storage. Perlite voids normally have
a characteristic shape of a semi-circle or semi-ellipse. Some examples areshown below:

Céc héng perlite s& 1am tang mat chdt ty 1& sdi tw nhién nhung khi chan khéng van & con, né khéng dnh huédng dén
sw an toan cGa hé théng.
Perlite voids will slightly increase the natural boil off rate but as the vacuum remains in place it does not affect the
safety of the installation.

Céac diém dong da tai gia d& cha I&p bon bén trong: / Frost Spots from Inner Vessel supports:

Bon bén trong duoc d& bdi mot s& day dai va gid d& gitt cho bon ndm & vi tri trung tdm trong I&p bdn ngoai. Cac gia
d& dwoc thiét ké dé gidm thiéu sw truyén nhiét, tuy nhién, doi khi sw truyén nhiét qua gia d& s& dan dén mét mang
ndm moc nhé mau xanh 14 cdy hodc diém déng bang khi thoi tiét lanh. Ching thudng cé hinh dang tron. Mot s6 vi du
duwoc hién thi bén dudi:

The inner vessel is support by a number of straps and supports that keep the vessel located centrally in the outer vessel.
The supports are designed to minimise heat transfer however occasionally heat transfer through the support will lead
to a small green mildew patch or frost spot in cold weather. These are normally circular in shape. Some examples are
shown below:
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Nhirng diém déng bang nay khéng anh hudng dén hoat déng clia bén hodc sw an toan cla thiét bj vi chan khéng van
& con

These frost spots do not affect the operation of the tank or the safety of the installation as the vacuum remains in
place.

Mat chan khang tir khi quyén / Loss of Vacuum to Atmosphere:

Sy mat chan khdng hiém khi xay ra. Trudng hop né xay ra thudng |a do mat tinh nguyén ven cta niém phong trén cac
thiét bj déng chan khéng (c6ng kéo chan khong hodc céng cdm bién chan khéng) hodc do vé&t nirt trén cdc moi han
cla &ng ndi v4i bdon bén ngoai. Suw mat chan khdng thudng xay ra trong mot thoi gian dai

Vacuum loss occurs rarely. Where it occurs it is normally due to loss of integrity on the seals on vacuum closing devices
(vacuum pull port or vacuum sensing port) or due to a crack in the welds of pipes connected to the outer vessel. Vacuum
loss typically occurs over a long period of time.

Sy mat chan khong c6 thé duoc nhan biét sém nhd téc d6 xa tang tir hé théng xd hodc gidm &p cha |&p bdn bén trong,
hodc bing su gia ting 4p suat dén ap cai dit van gidm ap trong khi bon thudng hoat déng & 4p suat thap hon.
Vacuum loss can be recognised at an earlier stage by higher rate of gas venting from the inner vessel vent or relief
system, or by the rise in pressure to tank relief valve set pressure where the tanknormally operates at a lower
pressure.

Khi sy mat chan khong tré nén dang ké, hién tugng déng bang cé thé xuat hién (nhung khong phai ludn nhu vay) trén
modt phan 1&n cla bdn chira v&i sw déng bing dang k& hon & noi c6 cac gia d& cla bdn bén trong hodc cac vong ting
clirng cta bdn. Vi du nhw hinh duéi:

Where significant loss of vacuum occurs frosting can appear (but not always) over a large portion of the tank with
more significant frosting where inner vessel supports or vessel stiffening rings are located. An example is shown below:

Truwdng hop nghi ngd mat chan khong dang ké thi phai bao cho chd s& hitu bén cang sém cang tot. Cha sé hitu phai
kiém tra chan khong va khc phuc moi 16i chan khong sém nhat cé thé.

Where significant loss of vacuum is suspected it shall be reported to the owner of the vessel as soon as possible. The
vessel owner shall check the vacuum and rectify any vacuum fault as soon as practical.

Mat chan khdng tir I&p bon bén trong / Loss of Vacuum to Inner Vessel Gas:
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Cac vét nirt trén duong 8ng gitra 2 |dp bon hoac trén I6p bon bén trong sé dan dén 16ng hodc khi lanh ro ri vao khong
gian hinh khuyén va tao ra sy mat chan khéng. Diéu nay rat hiém khi xdy ra. Viéc mat chan khdng thudong s& nhanh
chéng va din dén méat chan khdng hoan toan. N6 cé thé dugc nhan ra bdi viing swong gia 1én khac v&i nhitng diém
da néu & trén va ciing cd thé cé hoi lanh thoat ra tir céng xa dp bao vé 1&p bén ngoai. Vi du dugc hién thj bén dudi:
Cracks in the inter space piping or the inner vessel will lead to liquid or cold gas leaking into the annular space with
corresponding loss of vacuum. This occurs very rarely. The loss of vacuum will usually be rapid and lead to a complete
loss of vacuum. It can be recognised by a large frost spot that differs from those given above and can also have cold
vapour venting from the outer vessel relief port. Examples are shown below:

Khi x3ay ra mat hoan toan chan khdng do |&p bbdn bén trong, bén chira phai dwoc dirng hoat d6ng cang sdém cang tét.
Bon chira phai dugc ddm bao an toan bing cach xa dp bon dén ap suat khi quyén bat ké luvong chat 1dng con lai trong
bén 13 bao nhiéu. Viéc mat chan khéng ddi do bén bén trong phai dugc bdo ngay cho chi s& hitu bon. Ldng chi dugc
14y ra khéi bdn bdi ngudi dugc phé duyét sau khi dp suit d3 duoc gidm xudng ap suat khi quyén.

Where complete loss of vacuum occurs to the inner vessel gas the tank shall be removed from service as soon as
possible. The tank shall be made safe by venting the tank to atmospheric pressure irrespective of how much liquid
remains in the tank. Loss of vacuum to inner vessel gas shall be reported immediately to the vessel owner. Liquid shall
only be removed from the tank by an approved person after pressure has been reduced to atmospheric pressure.

Translated by AIGA VN —Jun 30, 2022
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