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TUYEN BO TU CHOI TRACH NHIEM

Nguon tin: Dua trén cic hudng dan thwc hanh, quy
trinh an toan va kinh nghiém ky thuat tir cdc ngudn tin
cay cua thanh vién AIGA VN.

Trach nhiém phap ly: AIGA VN khoéng bao dam tinh
chinh xac va khong chiju trach nhiém phap ly vé ndi dung
trong cac 4n pham.

St dung tai liéu: Viéc tham khao hoac ap dung thong tin
la hoan toan tw nguyén, khéng rang budc.

Kiém soat & Dién giadi: AIGA VN khong kiém sodt viéc
dién gidi hodc si dung (hop ly hay khdong hop ly) an
pham ti bat ky cd nhan, t6 chirc nao.

Khuyén cdo: Nguwoi dung khong dwoc chinh sira noi
dung hodc str dung an pham sai muc dich.

Cap nhat: Cac 4n pham duogc danh gid dinh ky; ngudi
dung can chd dong cap nhat phién ban md&i nhat
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DISCLAIMER

Information Sources: Content is based on safety
procedures, technical data, and expertise from AIGA VN
members at the time of publication.

No Liability: AIGA VN assumes no legal responsibility or
guarantee regarding the accuracy, completeness, or
correctness of the information.

Voluntary Application: References or applications of the
content are strictly voluntary and non-binding for users.

No Control over Interpretation: AIGA VN does not control
how individuals or organizations interpret or use the
information, whether appropriately or inappropriately.

Usage Restrictions: Users are advised not to edit, modify,
or use AIGA VN publications for unintended purposes.

Periodic Review: Publications are reviewed periodically;
users should ensure they are using the latest version.



NOI DUNG
Agenda

Bien phap phong ngua rerevention

.
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Bien phap
phong hgua

Freezing - How to prevent

ka}ge &\explosio
. :

July 3, 2026 AIGAVN-TM-024 _ ASU: Phong nglra don ”ro ri, chdy nd | Precaustion against Free



DONG BANG
bén trong dudng 6ng,
thiét bi hép lanh

Freezing inside the pipes, equipment of cold box

PHONG NGUA Prevention

Nguyén nhan chinh Wain Causes

1. Hoi &m (H,0) va CO, trong khdng khi dau vao
Moisture (H>O) and CO; in the inlet air

2. Lot Am sau cot loc sang phan t&r do sai xot trong
qua trinh bao tri stra chi*ra hoac van hanh

Moisture ingress downstream of the purifier due to due to
mistake in the maintenance or operating process

3. L6i cOt loc sang phan tor /\
Fail of the purifier
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PHONG NGUA Prevention

Dew Point Monitoring
GIAM SAT DIEM SUONG B

» PPU Outlet p

Phan tich diém suong

¢ Dew Point Analyzer

Canh bdo va giam sat xu hudng

¢ Alarm & Trend Monitoring

N AlGA
N DONG BANG

bén trong dudng ong,
thiét bi hép lanh

Freezing inside the pipes, equipment of cold box

1. Van hanh dung chu ky cbét loc sang phan tw
Operate the Molecular Sieve Purifier according to the correct cycle

. Kiém soat diém swong < -70 °C
Control dew point <—-70 °C

. Theo doi dP do chénh ap cot loc dinh ky

Periodically monitor purifier differential pressure (AP)

. Giam sét diém swong va nong dé CO, trwc tuyén lién tuc
Continuously monitor dew point and CO, online
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PONG BANG

Boi chat long siéu lanh,

N
N

Khi béen ngoai vao hop lanh
Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box

Nguyén nhan chinh Wain Causes

1. Van xa chat 1dng qua gan két cau hop lanh, thay vi vi tri an toan.
Liquid drain valves are installed too close to the cold box structure instead of
being located at a safe position.

2. Cac van xa/thédng hoi cuc bd khéng dwoc dong day da sau khi
str dung.

Local drain / vent valves are not fully closed after use.

3. Cac quy trinh van hanh chuan khdéng bao gdom mét s6 hoat déng
binh thwérng, chang han nhw xa chat 1dng clia noi hoi qua 6ng xa
cla may bom, mé van thdng hoi dé lam sach, v.v.

Standard Operating Procedures (SOPs) do not cover some normal operations,

such as draining reboiler liquid via pump drain lines, opening vent valves for
cleaning, efc.

PHONG NGUA Prevention

ING TOMER

SOP: Standard Operation Procedure | Quy trinh van hanh chuan
JSA: Job Safety Analysis | Phan tich an toan cong viéc
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PHONG NGUA Prevention

N
DONG BANG
~_~_ Béi chat léng siéu lanh,

Khi béen ngoai vao hop lanh
Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box

OLING Tones

Nguyén nhan chinh Wain Causes

4. M@ cac van xa/thong hoi cuc bo ma khong giam sat. Néu co kha
nang thoat chat long, thi viéc giam sat hién trwdng lién tuc la bat
budc.

Local drain / vent valves are opened without supervision. If there is any
possibility of liquid release, continuous on-site monitoring is mandatory.

5. Cac hoat dédng tam thdi/khan cap khdong cé Phan tich An toan
Cbng viéc hoac danh gia rui ro khac.

Temporary or emergency operations are carried out without Job Safety
Analysis (JSA) or other risk assessments.

SOP: Standard Operation Procedure | Quy trinh van hanh chuan
JSA: Job Safety Analysis | Phan tich an toan cong viéc
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PONG BANG

Boi chat long siéu lanh,

PHONG NGUA Prevention

N
N

Khi ben ngoai vao hop lanh
Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box

. Bit kin kém

“ | Poor sealing

Nguyén nhan chinh Wmain Causes

Phin phoi khong deéu

)/ Uneven distribution

6. Thiéu khi lam kin, lam sach
Lack of air sealing,purging gas
— Ap suat ngudn khi 1am sach khéng da, va lwu lwong khi
lam sach thap;

The pressure of the purge gas source is insufficient, and the purge
gasflow is low;

— HO6p lam lanh dwoc bit kin kem;
The cold box is poorly sealed;

’ . ' L T
— Khi lam sach dwoc phan phoi khéng déu va khéng du; Hop lam lanh |
The purge gas is unevenly distributed and insufficient.

—_ V(‘)| phun kh|' Iém SaCh b| téc SOP: Standard Operation Procedure | Quy trinh van hanh chuan
. ; JSA: Job Safety Analysis | Phan tich an toan cong viéc
The purge gas nozzle is blocked.
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DONG BANG
Bai chat long siéu lanh,

\/ PHONG NGUA Prevention
V4 N - - N
Khl be“ “goal vao h9P Ia“h Identify and list all the field vent/drain valves at ASU cryogenic

Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box enclosure (e.g. cold box, pump casing,...)

1. Xéac dinh va liét ké tat ca cac van thdng hoi/xa tai hién
trwdng tai hép lanh (vi du: H6p lanh vo may bom,...)

2. Xem lai danh sach trén véi quy trinh ky thuat va an toan

Review above list with process engineer and process safety

Van xa tai sinhi >+

egeneration vent valvg

|| Van xa khan cap Emergency vent vaive

| 3. Dinh tuyén dwdng 6ng xa chat 1dng déng lanh dén cac

diém d6 thich hop, noi duy tri khodng cach an toan véi
hdp lanh va cac thiét bj khac.

Route cryogenic liquid drain line to proper dumping Points where
maintaining safe distance away from cold box and other equipment

Van xa Argon

\ Argon vent valve SOP: Standard Operation Procedure | Quy trinh van hanh chuan
JSA: Job Safety Analysis | Phan tich an toan cong viéc
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N
N DONG BANG

Bai chat long siéu lanh,
Khi ben ngoai vao hop lanh

Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box

TUAN THU QUY TRINH XA KHi & THONG AP

Comply with venting & depressurization procedures
s o o I\ e
r N L -» ‘I“ ‘ .": \\l 4 .
. y i - \ - . §

Q.

G

~, XAJTHONG pUONG ON

' Line venting / draining
~ THONG HE THONG
' gystem purging

PHONG NGUA Prevention

4. Xem xét Quy trinh van hanh chuan (“SOP”) lién quan
dén xa va théng hoi chat long/khi déng lanh, dam bao
SOP bao gom tat ca cac loai hoat déng.

Review the SOP related to cryogenic liquid/gas drain and vent,
ensure the SOP cover all types of operations.

5. Bam bao cac van thong hoi nay dwoc dong/me theo
dung chirc nang dwoc thiét ké.

Ensure these venting valves are opened/closed within their
designed function

SOP: Standard Operation Procedure | Quy trinh van hanh chuin
JSA: Job Safety Analysis | Phan tich an toan cong viéc
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.~ DONG BANG
Bai chat |6Ilg siéu lanh, PHONG NGUA Prevention

S e - 6. Bat ky hoat ddng tam th&i/khan cap nao khdéng co trong
Khi ben ngoai vao h9P I@“h SOP déu phai dwoc danh gia bang phan tich An toan

Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box Cong viec .

Any temporary/urgent operation not included in the SOP must be
assessed with Job Safety Analysis(JSA)

PHAN TICH AN TOAN CONG VIEC

Job Safety Analysis (JSA) 7. Bat cl khi nao co s thay ddi ché dé véan hanh cla thiét
bi, ca phong diéu khién va ngwdi van hanh hién truwdng
can kiém tra xem c6 lién quan dén viéc xa khi/chat 1dng
doéng lanh hay khoéng.
Whenever there is equipment operating mode change,both control
room and field operator need to check if relevant to cryogenic
liquid/gas discharge

Job Safety A lys a — SOP: Standard Operati.on ProncedEJre | QuY trir:h véihénh chuén
TR — JSA: Job Safety Analysis | Phan tich an toan cong viéc
'Vj _— :

’U ———
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PONG BANG

N
N

Bai chat Iang sieu lanh, PHONG NGUA PFrevention

Khi ben ngoai vao hop lanh
Freezing by external Cryogenic Liquid/Gas Spilled onto Cold Box

CHi MO VAN KHI €O GIAM SAT LIEN TyC BANG KIEM V| TRi VAN HANH VAN
Keep valve closed unless constantly supervised Valve position checklist

July 3, 2026

8.

10.
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Khong dé van mé trr khi cé gidm sat hién trwdng lién
tuc.

Do NOT leave the valve open unless there is continuous field
monitoring.

Bang kiém tra vi tri van hanh cda van dwoc thwc hién

nghiém ngat ..
The operation checklist of valve position is strictly followed

Ghi nhan céc tinh trang bat thwdng vao nhat ky ca truc
va thédng bao kip thdi cho phong diéu hanh.

Record any abnormal condition in the shift log and inform control
room timely

SOP: Standard Operation Procedure | Quy trinh van hanh chuan
JSA: Job Safety Analysis | Phan tich an toan cong viéc
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Bién phap AP
phong ngua R T

Leakage - How to prevent
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RO RI - V6 hép lanh

Leakage casing of the Coldbox

Nguyén nhan chinh Main Causes

Nguyén nhan khién hoi am xam nhap vao hép lanh va gay
dong bang bén trong:
Reasons cause moisture to enter the cold box and cause internal icing:
— L&p son trén vo hdp lanh khdng dwoc stra chiva kip thoi,
gay an mon va thung;
The paint on cold box panels is not repaired Iin time, causing
corrosion and perforation;

Nwdc muwa dong trén mai gay an mon va thung;

Rainwater stagnation on roof causing corrosion and perforation;
Héng nap day hop lanh, van an toan dia nang, van théng
hoi hop lam lanh, bulon/gioang;

Failure of cold box manhole, weighted disc safety valve, cold box
breather valve, bolt / gasket damage,
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Nuwdc mua- an mon mai
Rainwater - corrodes the roof.
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Paint damage -> corrosion, holes
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RO ri tai cac diém kin
leak at the sealed points
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ﬂamwater accumulates

on the roof.

Ldp scn hu hong = An man

Damaged paint layer
- corrosion

Nurdic mua tich tu trén mai

Ro i tai van, ndp, giodng
Leaks at the valve

Leakage & explosion
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1. Thwc hién nghiém ngat cac nhiém vu Bao duéng

phong ngtra doi v&i viéc kiém tra hodp lanh, tién
hanh kiém tra chong an moén hdp lanh thwdng
Xuyén va hoan thanh viéc stra chira son hép lanh
kip thei dé ngan ngtra gi/an mon.
Implement the Preventive Maintenance tasks on cold box
inspection strictly, conduct reqular cold box anti-corrosion
inspections, and complete cold box paint repairs in a timely
manner to prevent rust/wear

PHONG NGUA PFrevention
RO RI - V6 hép lanh

Leakage casing of the Coldbox
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@ Son mdi chong dn mon
Anti-corrosion paint

m Mi kin, thodt nudc tot

P Closed roof, good drainage.

& Cdc diém kin duoc kiém tra

Sealed points are checked.

VAN HANH AN TOAN - GN DINHS
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2. Kiém tra cac chd ro ri cé thé co chia hdp lanh, dac
biét 1a bat ky 16 nao & day hdp lanh,nap, cac bod
phan ra vao dwdng 6ng,chan van, tam hop lanh,
van an toan dang dia dung trong lwong, mat sau
cua thé, mat bich, v.v

Check for possible leaks of the cold box, especially any
holes at the bottom of the cold box, manholes, pipe entry
and exit parts, valve boots, cold box panels, weighted disc
safety valves, the back of the tags, flanges, etc

PHONG NGUA Prevention
RO RI - V6 hép lanh

Leakage casing of the Coldbox
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3. Hang ngay tién hanh kiém tra ap suat khi thanh
loc clia hdp lanh; néu ap suat tai bat ky phan nao
cia hop lanh (dac biét 1a & phan trén cta hdp
lanh) doc 0 mbarg hoac thap hon 0, hay thuc
hién cac hanh déng khac phuc can thiét.
Conduct daily check for the purge gas pressure of the cold
box; if pressure at any part of the cold box (especially at the

upper part of the cold box)reads 0 mbarg or lower than 0,
take necessary corrective actions.

PHONG NGUA Prevention
RO RI - V6 hép lanh

Leakage casing of the Coldbox
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4. Ra soat thiét ké chdong thdm nwdc nham ngan
chan nwdc mwa hodc hoi &m xam nhap vao vé
boc hop lanh.

Waterproof design review, to mitigate rainwater or moisture
ingress to cold box casing.

5. Ra soat thiét ké hé thdng xa chat I6ng nham
tranh tinh trang chat 1dng chay lién tuc gay nut
két cau hop lanh.

Liquid drain design review, to avoid continuously liquid
draining crack cold box structure.

PHONG NGUA PFrevention
RO RI - V6 hép lanh

Leakage casing of the Coldbox
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6. Ra soat bao cao kiém tra kiém tra nguyén vat liéu
va thiét bj cha hop lanh, nham thu hep khoang
cach gitra thiét ké va thuc té ché tao.

Cold box Materials & Equipment Inspection(MEIl)report
review, to narrow gap between design and fabrication.

7. Ra soat dir liéu lwc siét bu 16ng nap van va bu
1bng bd phan lam kin truc van cua cac van van
hanh bang tay va van tw déng trén hop lanh,
nham ngan ngtra ro ri van khi lam lanh.

Cold box manual valve and auto valve's bonnet stud bolt &

gland stud bolt torque data review, to avoid valve leakage
when cold box cooling down.

\

PHONG NGUA PFrevention
RO RI - V6 hép lanh

Leakage casing of the Coldbox
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RO RI - Bén trong hop lanh

Leakage inside the Coldbox

’NG SUAT NHIET KHI KHO1 DONG / DUNG MAY
THERMAL STRESS DURING MACHINE START-UP/SHUT DOWN.

A RO Ri MAT BICH flange leakage

A NUTDUONG ONG pipe crack

1. Trong qua trinh kh&i dong va tat may, toc d06 2. Trong qua trinh ha nhiét ctia nha may, nhiét

Nguyén nhan chinh Main Causes

July 3, 2026

lam mat hodc swéi am qua nhanh hoac chénh
léch nhiét dd cuc bd qua I&n va cé qua nhiéu
(Png suat nhiét, cé6 thé gay ro ri mat bich, hw
héng miéng dém, bien dang va nit dwong
ong thiét bi, va sw tach khép chuyen tiep.

During start-up and shutdown, the cooling or heating rate is
too fast, or the local temperature difference is too large, and
there is too much thermal stress, which may cause flange

leakage, gasket damage, equipment pipeline deformation
and cracking, and transition joint separation

AIGAVN-TM-024 _ ASU: Phong nglra déng bang, ro ri, chay ne | H

dé trong hép lanh giam xuong,cac thiét bi va
dwong ong sé co lai/ di chuyen
During the cooling down of the plant, the temperature in the

cold box decreases, and the equipment and pipelines will
shrink/ move.

, Leakage & explosion
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1. Kiém tra viéc |ap dat dung cach cac dwdng 6ng nhd
trong qua trinh xay dwng va lap dat hdp lam lanh dé
dam bao tinh linh hoat cho sw co gian nhiét.

Check proper installation of small-bore lines during construction

and installation of cold box to ensure flexibility for thermal
contraction.

2. Kiém tra hinh anh nhiét trén vé hop lanh dé phat hién
bat ky diém lanh ndo clia da tran chau.

2 s Check thermal imaging on cold box enclosure to detect any cold spot of
Cold box & ’f-'i’ \ perlite.

wl Temperature
checked

PHONG NGUA Prrevention
RO RI - Ben trong hop lanh

Leakage inside of the Coldbox
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4. Thém tin hiéu ap suat khi thanh loc cta hdp lanh vao

July 3, 2026

\

3. S& dung mdi ndi han va tranh moi ndi co hoc truc tiep

\

trén dwdng 6ng dé gidm kha nang ro ri
Use welded joint and avoid mechanical joints on piping for reducing
possible leaks

DCS, theo dbi va phan tich xu hwéng thuwong xuyén.
Add the purge gas pressure of the cold box to the DCS, monitor and
analyze the trend regularly

5. Trong qua trinh bao tri, hay kiém tra xem cac duong
truyén tin hiéu, van va dwdng day lay mau c6 dwoc do
chac chan hay khéng.

Check the transmitter lines, valves and sampling lines are well
supported during maintenance. )

PHONG NGUA Prrevention
RO RI - Ben trong hop lanh

Leakage inside of the Coldbox
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NHIET DO

TEMPERATURE

GIANHIET

HEATING

LAM MAT

COOLING

THOI GIAN

TIME
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’

6. Kiém tra quy trinh van hanh tiéu chuan (SOP) dé dam
bado téc dd lam mat va gia nhiét nam trong pham vi binh
thwong.

Check SOP to ensure that cooling and heating rates are in normal
range

7. Kiém tra dinh ky trong giai doan van hanh ban dau cula
nha may hodc khi dirng/kh®i ddng lai. Cha y dén bat ky
hién twong bat thuwdng ndo nhw rd ri khi lanh, déng bang
va dong da.

Carry out frequent walkdown at the initial commissioning stage of a

plant or shutdown/stare up. Pay attention to any abnormal
phenomena such as cryogenic leak, frosting and icing.

PHONG NGUA Prrevention
RO RI - Ben trong hop lanh

Leakage inside of the Coldbox
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8. Ra soat thiét ké dé linh hoat cia dudng 6ng va thiét ké hé théng d&/dan huéng,
nham dam bao dudng 6ng dich chuyén tron tru trong qua trinh 1am lanh hép lanh.
Piping flexibility design and guide support design review, to enhance piping movement smoothly when cold box cooldown

AR EEN

COLD BOX

_I _>| _I w Trudc khi lam lanh
Before cooldown

DICH CHUYEN DUONG ONG KHI LAM LANH (COOLDOWN)
PIPING MOVEMENT DURING COOLDOWN

Khép gian n&
Expansion joint

Sau khi lam lanh
After cooldown

Trong qua trinh lam lanh
During cooldown

Do linh hoat —
cho phép dich chuyén
Flexibility —
allows movement

Cam—

-

'- ll'll'f
2 e T 11T
H8 thing 68/d%n huong 'ﬁ—;m// ﬁ//-
gilr 6ng di dang huéng,
han ché tdi phu

Guide support system
keeps piping aligned and
minimizes secondary
loads

L_., >

Nhiét dé giam / Tempe

Bt

o )

CAC GIAI PHAP LINH HOAT

HE THONG P3/DAN HUGNG

FLEXIBILITY SOLUTIONS GUIDE SUPPORT SYSTEM
U |
|
Khép gian n& Ong chix U Ong vong Khép ndi da huéng } D& trugt D& din hudng D& dan hudng P& c8 dinh
Expansion joint U-bend Pipe loop Universal joint Slide support Guide support han ché& bén (Anchor support)
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(Side limiter)

PHONG NGUA Prevention

RO RI - Bén trong hop lanh

Leakage inside of the Coldbox
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CHAY NO
Bien phap
phong ngua

Fire - How to prevent
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CHAY NO

Fire - Explosion

2 3

Oxy léng tiép xic dau mé / Tich tu hydrocacbon trong Qua ap dot ngot
hydrocacbon. hop lanh Sudden overpressure.

L OX contact with oil/grease/ Hydrocarbon accumulation in the
hydrocarbons cold box

Nguyén nhan chinh Main Causes
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CHAY NO

Fire - Explosion

PHONG NGUA Prevention

1. Cam tuyét déi dau m& khéng twong thich voi
OXYy

Absolutely no oils or greases incompatible with oxygen are
allowed.

2. Thwe hién lam sach dau mo nghiém ngat
Implement strict oil and grease cleaning procedures

3. Giam sat hydrocarbon dau vao
Monitoring hydrocarbon inflow

\
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CHAY NO

Fire - Explosion

PHONG NGUA Prevention

4. Ra déng va gia nhiét hdp lanh dinh ky
Defrosting and heating the cold box periodically.

5. Kiém tra, hiéu chuan van an toan ap suat dinh ky
Regqularly inspect and calibrate pressure safety valves (PSVs)

6. Khong co lap van an toan khi van hanh
Do not isolate the PSV during operation.

7. Duy tri khéa lién déng hoat ddong tot

Maintain interlocks in good working order.
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4 R
1. Huan luyén an toan mdi nguy chat 16ng siéu lanh va
OXy
Safety training on cryogenic liquid and oxygen hazards.

2. Tuan thu quy trinh van hanh ASU
Comply with the ASU operating SOP.

3. Ap dung giay phép lam viéc cho cdng viéc ndng
Apply for a work permit for emergency work.

4. Thuc hién Khoa/Gan thé an toan khi bao tri

Perform Lock-out/Tag-out during maintenance.

S \ An toan van hanh Day Chuyén Tach Khi phu thudc vao
VAN HOA & (\\\\ Ky luat van hanh, kiém soat ky thuat va giam sat lién tuc.

Phan Ion sy cO xay ra do do6 am, dau m& hoac bo qua

HANH VIAN TOAN Fd

ASU safety depends on operational discipline, technical control, and
continuous monitoring. The majority of incidents occur due to
moisture, grease, or ignored early warning systems.

Safety Culture and Behavior
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O TAI LIEU THAM KHAO

Reference Document https://www.asiaiga.org

1. AIGA 079/23 - Safe Design and Operation of Cryogenic Enclosures
Thiét ké va Van hanh An toan cho Vo6 boc cach nhiét &m sau
2. AIGA 117/21- Plant Integrity Management
Quan ly Tinh Toan ven cia Nha may.
3. AIGA 031/23 Bulk LIN LOX LAR storage system at production sites
Hé thdng Lwu trir Khdi lwong 1én LIN, LOX, LAR tai cac Nha may San xuat.
4. AIGA SP 30_25 Safe Stopping Distance ()

Khoang cach Dirng An toan.
5. AIGA SP 28 25 Prevent Cold Embrittlement of Customer Installation Piping (*)
Phong ngtra Hién twong Gion lanh dbi voi Hé thdng Pworng éng Lap dat ciia Khach hang.

6. AIGA SP 029_25 Overpressure protection system at Customer Installations (*)

Hé thong Bao v& Qua ap tai cac Co s& Lap dat ciia Khach hang.

(*) D3 cé ban dich tiéng Viét trén website cia AIGA Viét Nam
Vietnamese version available on AIGA Vietnam's website.
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Any question find us at

Thank you

@ adigavn@aigavn.com.vn

https:/aigavn.com.vn
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