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SYLLABUS

Monday 12" Tuesday 13"

Responsible Care”

Cargo properties and characteristics
Marine terminals, how they function
Marine terminal equipment compliance
standards

Mooring and mooring equipment
Cargo transfer equipment

Responsible Care™

Road terminal equipment

Rail terminal equipment

CDI-T Terminal Safety & Quality Assessment
System

Integrated Management Systems

Wednesday 14™ Thursday 15™
Health, Safety and Environment Policy Fire fighting equipment
Welfare of site workers and contractors Environmental (water, air & soil) control
Training of personnel equipment
Operational procedures, work instruction and Power distribution and emergency backup
maintenance Security, internal/fexternal and control of access
Suppliers, customers and neighbours Risk assessment — methodoelogy, techniques
Emergency Response and application

Friday 16" AM Friday 16" PM

Marine jetty operations, ship/shore interface Written Examination
Drumming and warehousing (Oral Interviews for those applying for GDI-T
Laboratories Accreditation)

Saturday 17*"

Continuation of Oral Interviews as necessary
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Bulk Liquid Chemical Handling Guide for Plants,

Terminals, Storage and Distribution Depots

(BLCH) Guide

This publication is a straightforward, comprehensive and practical guide that ranges
fram the basic design and layout to the continued safe and efiicient operation,
maintenance and management of the typical chemical tank terminal

AVAILABLE TO BUY NOW

!

Who is the BLCH Guide fnr

This publication is not designed to replace existing standards, hutto provide
complementary information for anyone invalved in or responsible for managing this type
of facility. 1tis designed to be consistent with, but nota substitute for, local or
international requlations and requirerments:

' d
Conte d

Who will use the BLCH Guide? ]

Interview with CDI ‘
Z

CDI technical papers

About CDI

[\

Downloads

Take a look inside the book:

II

Buy the book

vt 1% 3 BLCH Guide(4¢ %
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BP {C)

Contact Ferson
FPhone Mumber
E-mail Address

www.bp.com

Faul Lancaster
+44{01482 653312
lancasp@bp.com

R [MARKLERAREHARLY

BP Guangzhou Development
Qil Products Co., Ltd. (T)

Contact Person
Phone Mumber
E-mail Address

www.gdih.cn

Jdimmy Jin
+8& 20-34680826
jimmy.jin@sel.bp.com

Braslkem

Braskem SA (C)
Contact Person
Fhone Mumber
E-mail Address

www.braskem.com.br

Ivo Martns

+5571 34131078
ivo.martins@ braskem.com.br

@ cattalini
terminals maritimos

Cattalini Terminais Maritimos
Ltd (T)

Contact Ferson

Phone Number

E-mail Address

www.cattaliniterminais.com.br

Carla Mitsche Rocha
+55 41 34203500
carla@cattaliniterminais.com.br

"3 Celanese

Celanese Chemicals Europe
{€)

Contact Perzon

Fhene Mumber

E-mail Address

www.celanese.com

Cennis Melgert
+1 972-443-4495
dennis.melgert@celanese.com

=
CESARI

Cesari - Empresa Multimodal

de Movimentagdo de Materiais

Ltda ({T)

Contact Person
Phone Number
E-mail Address

www.cesari.com.br

Mr, Joac Batista Valim
+55 13 3362 5000
jbvalim@ cesari.com.br

T=ALOZFvIiEEHt

v Chemical Logitee Co,,Ltd.
it

Chemical Logitec Co., Ltd. {T} www.tkclt.com

Contact Person
Phone Mumber
E-mail Address

Izoroku Matsuno
+81 3 3497 6984
isoroku-matsuno@tkcltcom

@E P G AR R [

CHINESE PETROLEUM CORP.

Chinese Petroleum
Corporation (T)
Contact Ferson
Phone Mumber
E-mail Address

eng.cpc.com.tw

Wincent €. C. Lin
+886 7821 41205
22497 9@ cpc.com.iw

coPape

COPAPE Terminais e
Armazéns Gerais 5/A (T)
Contact Person

Fhone Number

E-mail Address

WWW.cop com.br

Lquiles Dias
+551332023500
aquiles.dias@ageoterminais.com.br

G,

CHEMSTATIONASIA

CSA Terminals Sdn Bhd (T)

{formerly known as Dovechem

Terminals SDN BHD)
Contact Person
Phone Mumber
E-mail Address

www.chemstationasia.com

Chen Lai Peng
+609 583 4027
Ip.chen@chemstationasia.com

Den Hartogh Storage
Terminals (T)
Contact Person
Phone Mumber

E-mail Address

www.denhartogh.com

Edward de “os
+31 168 334 373
edevos@denhartogh.com

—\ Y25
=iTEfE

Dongguan Evergrowing
Terminal Co.,Ltd. (T)

Contact Person
Fhane Number
E-mail Address

www.egtchina.com

Mr, Chen shi Xin

csx@egtchina.com

DUPEG Tank-Terminal (T)
Contact Person
Fhone Mumber
E-mail Address

www.dupeag.de

stefan Horwege
+49(40)75196 361
stefan.horwege@®@vopak.com

L PONT) The miractes of science”

DuPont Ltd (C)
Contact Person
FPhone Mumber
E-mail Address

www.dupont.com
Starene M. Breece

Starlene.M.Breece-1@usa.dupont.com

EASTERN TANKSTORE

Eastern Tankstore (5) Pte Ltd www.etankstore.com

(T)

Contact Person
Phone Number
E-mail Address

Huang Jia Ling
+86 755 26392920 ext, 211
huang.jialin@etankstore.com

Ex¢tonMobil

BExconMobil Chemical Europe
()

Contact Person

Fhone Mumber

E-mail Address

www.exxonmobil.com

Celine Salino
+322 722 4350
celine.salino@exonmobil.com

Wit 6 DI 2T g B oldz - Bad @ 2asnH s
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Return Fax No: +44 (0) 1483 285 474
or e-mail attachment to: chemdist@cdim.org

-

APPLICATION FORM FOR

TERMINAL INSPECTOR ACCREDITATION

Candidates seeking accreditation as Inspectors with the Chemical Distribution Institute - Terminals (CDI-
T) are requested to complete this Application Form. The form must be completed by hand and MUST
NOT be transposed into a computer format. As much detail as possible should be included and the
completed form returned to the address below; the form may be faxed or e-mailed and the original sent by

mal.
PERSONAL DETAILS Rl
Rty faie: HoANEG
First Name(s) /—/L}I
Date of Birth: A o Nationality: 27/ W AN

Permanent Address: ANC 17— 2 A//fy /\_5_ A//ﬂ/l = V(: /5;8- A)p{_ -
Amar T2 Afiati [I<aofzg g‘mﬁ- kLY -
—  F AWl Roc) =

Correspondence Address (if different): A/&t 3 SH//"/‘_HWA Zﬂ.d‘ ’& .

L NS L2

Private Telephone: 886 P, 7 &b

Business Telephone (if appropriate): (5:536‘_' &7 — 545/-3’70{ Ex7T &% ? 7

Fax Number ERE— T 65454 P ol EXT TS

E-mail Address @DCLC -com S cﬁ;@{}?m‘/a

RETURN ADDRESS:

CHEMICAL DISTRIBUTION INSTITUTE
St Martins House Business Center,
Ockham Road South,

East Horsley,

Surrey KT24 B5X, UK

Tel: +44 (0) 1483 281 268

xﬁfi 7 ¢ ;?-%‘ﬁ"

4’.@1%?%5%“%&8’#@@5%—ﬂk«‘]grsttfr fs;i.?swé; b g
TR P Bl RLEER > A - SALD €K
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(R4 &2 %5t ) #Wlip 102 2
Fp ARz PP X e IilRE 2y 13 w1 IEp R
102.8.10 (= ) 1 BE~NE M [ExAR oo
102.8.11 (p ) 1 i FaAe

$4v & F CDI-T * & &40 4
102.8.12 (- ) ‘ 1’% g (Chemical Distribution

~102.08.16 (1 ) N Institution-Terminal)i = %

o P ITEE 2R

U
13
b

102.08.17 (=) 1 24 EAR o
102.08.18 (P ) 1 T H~F R KA
& e 9

- % A dCDl A £ ¢ Howard. Snaithzt 2 1 5 & =t FAz e
TN ECDIA L E e oI BEFHAEL fiﬁ Mr. Mehdi Laftavi of
C-MIST Edinburgh#z <+ i &4% LR F RE S RGN 5
1TSSk 5P bt PALE > X RS #B&.‘,uifﬁf #E o FG K

AR Uk skt SRR PEACS ECREN-ARCRIERE S R e N AN S
NEEL o LR R R RN F -

FERR B BN phott 2 ARG B R (T AR R D G iR A D
’i—"zfj‘ H®H agPowerPoint%k 12 £ f F BB A K> Fla 55
R AR ,T}_ FHA e d A ASAr (TEIE L Y %%Q WP e g oo
# = B AR (Responsible Care) ~ p i 1 £ 4 (CARGO PROPERTIES
& CHARACTERISTICS ) ~ # % (StaticElectricity)~ ij'## % > (fire
safety)~ p %8 H#; (Internal floating tank) % B *& =% (Risk

Assessment) %38 p o
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=R A
(- ) # = ®AE (Responsible Care)

# = B AE (Responsible Care) H_>zkit H1 #5 )T;L,
WEZ2 B (SHE) % 6 7 #7:c i Hrnenis 3 ’“fULl ¥R
PR T gt Td g Ry & lfi#ié_ J >
3‘%91\1& ﬁrﬁ B ATEF f‘“ P
B o >~ E??f%@% .
%%‘%ﬁ@ﬁo

B L %ﬁ 1 ¥+ (cefic European Chemical Industry
Councﬂ) HBg TR RBER - BEGFEXZF A AfgER
Hen 1 4 FEMILA RIS 2 R RE iﬁ/éﬁvmﬂf‘w g

& &
"H' o
ix'd

(=

W % 3

d o V8 81 ¥4 € www. cefic. orgs A2 ¥ T RAE it iE
PR B FE L% > & F 4k CDI-T ~ CDI-MPC (Marine
Packed Cargo) ~ SQAS (Safety Quality Assessment System)
Cwrww. sqas org)i%fi A it s S 2R P E R ER g X 2

F’C’?ﬁ‘ E/’

__._[ Ship and Shipping company )

COLT »{  Tank Container
CEFIC ] CDI-MPC 4 J Freight Forwarder
SQAS \ - - Ship Agent
‘ 'h Container Freight Station

PoF AT ¢ (TRCAIRAE - cng T RATA £ H32 k5 d %
RRFIFEE ¢ (ANSDIr2 R& 3 5 ¢ (ASQ 3 B F & adfporil =
PANAB#F3%28 o 5 8 & IS0 14001/0HSAS 18001/TOSHMS & = e
ks & P ANABRRE R A vt HROMSe& £.22 IS0 14001/0HSAS
18001/TOSHMSH1£§-’- A 470 L RFR o en® 7] G RONS# 2%k @9 P o

FICCA/ACCeule m a2 4 > A e P~ SR@id i > 2 k sum & B
w@ ,i 10 RCMS#: & 4 72 % %
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RCMS £ 45 F 2 A &

[ Integrated Management System(IMS). ]

-
RC 14001 OHSAS 18001.
T4 1SO 14001 4% % 4 & /TOSHMS.
. T B kA HEE.
J/
2
RCHS- 150 14001, )| OHSAS 18001.
AR ) /TOSHMS.
& 8. g
.

B RCMS dy ANAB %325
B ANAB % £ B B #AZ2 & £ ¢ (ANSD 0 £ B % £ € (ASQ)-
18 & & AR PR S e o

(=) b5 s (CARGO PROPERTIES & CHARACTERISTICS)

AR S RFBACERNICE SRR RZ BT TR BFZ
B AN K RS TRS B T B end B 8% D AT S Rk o
7 o B (Terminal ) ene & £ 4 & % & ad® v % 4825 i a0k
i %‘fr‘%ﬁﬁ{*’«?o" MR I RACES TR 7 5 s DR
B~ 2B R %w’mﬁ Cp e @R~ R A& R F R 4T

REEER -SRI £ 5 L A
Bz o ﬂ\ﬁ/i%gc RELE DS % o Fpt o PR G ooREE B R
T ? FERe ARG M F R ARES LR LOT EF L
4 ﬁ%#%”*ﬁﬁﬂmﬁiwmm&*%ﬁ Bl R U g
mwm 239 £ 41 2(GHS) ~ R4 38 & % 4+ %5 (IMDG) 2 4

> 3 & (MSDS) -

~ S BB R G B o e R L TR L hE R o
e o I VERC R QU Pl @«Jf”’ 44«*@“& JT‘\'rs}i}iT#@mé_
FALo g A [ FHRR A SR | TR T E 2 e L

b3
e
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B 34 S fe TV LRSI A Sl Lo d g B R

/F‘ S SRR St AR e NN e e LU R A \;i&fﬂlfﬁl
AR R R e @$§’<" °

LR inie = g4 i £ g & b e 2

FPREREREARS LG I RO 0 EEF M AR
BRSBTS > od e B r e £ (15°C) %0, 78~1. 00 Kg/Liter

AR B

SIMPLIFIED OIL RESERVOIR OVERVIEW

R 1l R 2 R

11 - B R 7 g & 40T ¢

% EE "
B 84~87
@ 11~14
B 0~3
3 0~0.6
v &
7 ¥ % (paraffinic) B4h -~ A 4h
% =5 (naphthenic) = A% ~ = (alkyl cyclopentanes) -
=A%k = (alkyl cyclohexanes)
% 4 *%(aromatic) 2 & ¥ (alkyl benzenes) ~ = % *% 7%

14



2= (aromatic naphthenic)

7% f# % ¥ (Dissolved gases) % # ~ = % &

Ff“ £ 4 (sulfur compounds) #=i & (hydrogen sulfide)#:fi
(mercaptane)

o

2=

7 #% it &4 (organic nitrogen compounds)

% #%% 1 &+ (organic oxygen compounds)

7 £ &4 (organic metallic compounds)

%4>+ (colloidal particles) & 7 (asphaltenes) ~ #t%;
(resins) ~ % (paraffin waxes)

L=

KGR 2 Aok Aok
HA4  Fi(produced sand) ~ F ARSI 2 E L FHE P
BE g
Hydrocarbons
| I
L 4 %
aliphatic aromatic
| [ |
T E ’T’.-. i S T i e A
(Paraffins) (olefins) alkynes cyclic
W12 BRE LA AT
L2RE & 4 enibif
w25 (Paraffins)alkanes ¥| = *= 2 H & 4¢ + (isomers)4r'it i 13
Name Formulae
Methane CHa,
Ethane C2z He
Propane C3 Hg
n-butane CaHa0o
Iso-butane Ca Hio
Nn-pentane Cs Hq2
Iso-pentane Cs Hy2
Nn-hexane Ce Haa
Iso-hexane Ceg Hqa




PO o 14T 4

Physical Properties of Paraffin (Alkanes)

Name Boiling Point Melting Point Specific Gravity
°F °C °F °C 60°/60°

Methane - 259 -162 - 296 -182

Ethane -128 -89 - 297 -183
Propane -44 -42.2 - 306 -188 0.507
Butane 31 -0.6 -217 -138 0.584
Pentane 97 36.1 -202 -130 0.631
Hexane 156 69 140 60 0.664

fig(olefins)alkenes 7 &wfeptd it &4 - &+ V55 F4E -
B F N2 Sdeit i 15T F

Common Olefins (Alkenes)

Name Formula Structure

Ethylene Cz Ha
Propyvlene Ca Hes
Isobutylene Ca Hs

But-1-ene CsHsg

Pent-1-ene  CsHqg

Note: the name ends in “ene” for the Olefin family.

A3 T Fhont 16 T 4

16



Boiling Melting Specific
Nt Eornsiia Point Point Gravity
F °C % °C | 60°/60°
Ethylene | CH, = CH; -165 -104 | -272 -169
Propylene | CH, = CHCH; -54  -48 | -301 -185
Butene CH; = CHCH,CHj; 21 -6 |-302 -186| 0.601
Pentene | CH,= CHCH,CH,CH, 86 30 |-265 -165| 0.646
Hexene CH;=CHCH,CH, CH,CH; | 146 63 |-216 138 | 0.675

Some Physical Properties of the Alkenes

Bogm alkynes B A F N pL 4k B i H chE e 2 — 4 HE Acetylene ©

CH=CH
Ethyne (Acetylene).

Boiling Melting Specific
Niins Eoriiili Point Point Gravity
OF OC OF Dc 600{600
Ethyne CH=CH -120 -84 | -114 -81
Propyne CH = CCH;,4 -9 -23 | -151 -102
Butyne CH = CCH,CH3 48 9 -188 -122
Pentyne CH = CCH,CH,CH34 104 40 -144 -98 0.695
Hexyne CH = CCH,CH, CH,CH3 162 72 | -191 -124 0.719

Some of the physical properties of Alkynes

LT R R A
B w (cyclichydrocarbons) t a2 = 3k > B4 o= 8

» =% (cycloalkane) ~ & %% "5 (cycloolefins)® = "““(aromatw
hydrocarbons) » # # 22 |+ Fdortit 18 T £

17



ore 1 | SN 2000k
°F °C °F °Cc 60°/60°
Cyclopropane | -27 | -34 | -197 | -127
Cyclobutane 85 | 13 | -112 | <80
Cyclopentane | 121 | 49 | -137 | -94 0.750
Cyclohexane | 177 | 81 44 g 0.783

Physical properties of Cycloalkanes

& fj H k% 7 (cycloalkane) 4%t 4 19 T @) :

The simplest cyclic paraffin is called Cyclopropane.
B PN J5E

Similarly:

Cyclqbuta ne:
PE ] kT

Cyclqpenta ne:
=) L5E

%% 5 (cyclo-olefins) I #& £ 3 P 4ovit 2 20 T R

18




Cyclopentene:

=Lk

7,

¥ %% (aromatic hydrocarbons) 4r*tit 21 T B :

Benzene (CgHg) — an Aromatic.

BT Ao 22T 4

Boiling Melting Specific
Maivio Eormitiia Point Point Gravity
°F °C °F °C 60°/60°
Benzene CeHs 176 80 43 6 0.884
Toluene CegHs CH3 231 111 -139 | -95 0.872

Physical Properties of Aliphatic-Aromatic Hydrocarbons

19



Fa b v 4= 3214 4 5F (physical classification)Zf 7 f#14 T 4 ¢
wE AP ~ ABE ~ n#s B(pour point) ~ i B(cloud point)4F foan
B 45
v

o

\

TR E 23 R A S EET R B

Camping Gas
Industrial Gas

Petrol.

Chemicals.
Plastics.

o

©

® =

6 one e Y
o

Industrial Heating Oil.

Fuel Oil.
Lubricating Oil.

Residue

BRbASY R AR 240

Approximate
Composition
Natural Gas Ci—0C2 Fuel gas
Petroleum Gas C3—C4 Bottled fuel gas
Gasoline Cs—Cqo Motor fuel, solvent
Kerosene C11—Cq2 Jet fuel, cracking stock
Light Gas QOil Ciz3—Cq7 Diesel fuel, furnace fuel
Heavy Gas QOil Cig—C2s5 Lubricating oil, bunker fuel
Lubricants and | Czg — Cag Lubricating oil, paraffin wax,
Waxes petroleum jelly
Residuum Cas Tars, roofing compounds,
paving asphalts, coke, wood
preservation

Chemical Composition of Refinery Products & Their Uses.
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FLAMMABILITY DATA FOR SOME LIQUEFIED GASES

Liquefied Flammability Limits in Autoignition
Gases Air [% by Volume] Temperature
LEL UEL ‘c °F
Ammonia 15.0 30.0 630 1166
1.3 Butadiene 1.0 12.5 415 779
iso-Butane 1.5 9.0 462 864
n-Butane 1.5 9.0 365 689
Ethane 3.0 16.0 515 959
Ethylene 2.5 34.0 425 797
Ethylene Oxide 2.5 100 440 824
Hydrogen 4.0 74.2 550 1022
Methane 5.0 16.0 595 1103
Propane 2.0 10.0 450 842
Propylene (Propene) 20 12.0 455 851
Vinyl Chloride 4.0 31.0 472 882

% 7 en(Flammable)¥? v % e0(Combustible )% 48 4 W) B° L gL
37.8C 2 A L ehi337.8C 5 % »en(Flammable) & #8458
Pl BEE 337, 8°C 5 7 % en(Combustible) R 44’k i - H 2 8 4 4o
227
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Classification of flammable and combustible liquids
Comparison of V. lly Accepted F ble & Combustible Liquid Classification Systems - Updated Nov 2010

1SN0 @

COMBUSTABLE RANGE

1S

ik 27 % ¥en(Flammable) 22 7 %% en(Combustible) 7 %8 4 5 %

FAEERPRAh 5T F 65 RR R o 28

Limits in air Limits in Oxygen

% by Volume % by Volume
Vapour Lower Upper Lower Upper
Propane 2.0 10.0 2.0 55.0
Butane 1.5 9.0 1.5 49.0

LRk A3 FRR Ao 29 B AT
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C2Ar D gkimx o CFHF 2 2P ¥ B8 € &3 E
2 CE fv DE 24 7 YR F R iR & F Hen® it o 1 5
& CED BFE&EMmp e T ¢ L BEE LR EF 51 0
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BEMET o

Oxygen Deficiency(#* % ) :

FTRABRIVURBEHF O F TF EFEF STIF IR

P2 ?ﬁ?i%f“r B F F ARG TR R o VB E R AR
FF 0 CREFCTFoTEERIFTR NS ERATHE S
FOBE P T Fen @ T E AR 1@§Ji$3ﬁ K fopl £ %
(2= H’J%’E]‘f%%@'fr#& TR I & ¥ R x._%" vl Al =
hk B BRERL TR TR ;.‘?\m% P3RS AR
BMIEE A BRI EP ARIL S N 1 i & B3 0 H F ek~ o d 30
ForReE T FACEEE R HTLV-TWA 2 b o ik 27 gk B3g & in
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it o AT e (IN0) 22 R ¥ ATLV- TWA B8R 5]
ppme 2Xm > AL ITHATP o FI R ATERGVE R RFEE T 4k 1
FRER o HF AR F A /F"”amﬁ%?f?ﬁlﬁ Y e NI
F L R ﬁ},,:f;mﬂﬁéﬂ FEMZFE Ry E %
o FRFHYIEF ISP EREifRAEATHEERKZE £ o
BRa o EH a@nﬁﬁu«&ffr%ﬁiﬁ(@€%>%?%éi
ARG RS ET A A BT R LR BEF irE LR

BI kR T ERFiFdaol-Z FZ P ARYL §%¢ JEAMFER
21?2445 TTLV ( Threshold Limit Value) # % 23 kR > &
KQE%'I)?Lbﬁiﬂa LEEET R R R B K Aok ]_%]'/.w_)irﬁ'r’?ﬂa LEks ik
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w7z

(=) #% (Static Electricity)

Boh AR b A (TEERY R TET R €34T F A
iu%mﬁ&m%iﬁﬁﬁﬁ’ﬂﬁﬁ'”%wﬂ%ﬂ%@’a“%

VAR e s - A RBFRTOEAS G T SE BA AR
T 47 & 3 (Charge separation)-~ & j# * # (Charge accumulation) -
2 #7022 g (Electrostatic discharge) » i &3 % % 24
TFIRTPELFZ OAETRI S ETF AT - LEED R
ﬁ.}a,;‘; BT - BRREOERF XA RTANE R RER
FEAT R B M ;L_F‘?’J’I*L? fe A4 TN - HEF I 50pS/m(pico
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/li’/ﬁf”’ BT R Ig, R T "% o B. -k §F ¢ ikAgpE > BoRep ~ 4

AR R ARG T I3 b AR AT o RAG R E T
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MER R (<S0pS/m) i St 314 0 b T R 2 HpE
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¥

Liquid Conductivity Relaxation Time
In pS/m in seconds

Highly purified paraffin’s 10° 2000
Typical paraffin’s 10*~10 2~2000
Purified aromatic 10*~10 2~2000
compounds: Toluene
Xylene etc.

Low Conductivity | Typical aromatic 5~50 0.4~4

<50 pS/m compounds:

Gasoline 10™~100 0.2~200
Kerosene 10™~50 0.4~200
Gas oil 1~100 0.2~20
White oils 10*~100 0.2~200
Lubricating oils 10"2~1000 0.02~2000

27



Ethers 10*~100 0.2~200
Aromatic solvents mixture | 1~1000 0.02~20
Medium Fuels& oils with antistatic | 50~1000 0.02~0.04
Conductivity dopes
50~1000 pS/m Heavy oils 50~100.000 2.10%~0.4
Esters 100~1.000.000 | 2.10°~0.2
High Conductivity | Crude oil > 1000 <0.02
>1000 pS/m Alcohol’s >1000 2.107~2.10°
Ketones 10°~10° 2.10"~2.10"
Water 10°~10° <2.10”7

2 31 b F T B 5 E R (Relaxation Time ) =4t B 4

Loading Rates & Velocities in Pipes/Hoses

Pipe / Hose Diameter LOADING RATE \I
for flow for flow ‘
ins mm velocity of 1 velocity of 7
m/s m/s
6 150 64 448
8 200 113 791
10 250 177 1239
12 305 263 1841
14 360 366 2562
16 410 475 3325
18 460 598 4189
20 510 735 5145

32 BARS A RHR L
(e ) B X% > (fire safety)

BENFE 2R SBRSPES P "ft’?f? LRRARS o
RIEFE R AU TE AR e R TR R G
JBERBENFE X RN TR S 0 RREEHR

2

b1

I e S AL TS L LR E L
ZF ZHIE RFH3) (Vapor Cloud Dispersion & Explosion

Modelling)

IR EFE

%2 i (Failure Mechanism)
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Frab (3R eh 3R

R

R A

His RFe & BHER - R F &4 T8

RN FIAEA
e N 244 (lossof containment) ¥ d & B85 4 A28
R R BRI AR Y R AR

RBEZE o

ik 33 BER N B A 4E 2 B (Mode of release)

VAPOUR EXPANDS

QUID FLASHES

BABE R E FREr A F (bled HEB ) VG BT R
A AT EFT BB AT S T I e
L F NS R B AR B &R

Bt % ¥ A4 % Y(pool fire)~ *f 5L (jet fire)-

L (flash fire)~ vz (fireball) 3¢ % p % # (loss of containment)
&% 28 (vapor cloud explosion) » ¥t E5 1 E ZAA 4T

¥ "‘)’l' L& Ty 6 %
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CLOUD

Event tree showing all consequences of flammable release
234 MEEREALSTTFRLE §e{mhﬁ.eﬁ 15

PlAe™ PR BAE R R BAC AR s S > 2 gk A
ARG N TR o el S L TR e ok BRI AE R S R AR
B3R L ‘\;5?’*""’“;}7%15{ o vk B Ex"“”l‘gx <P T LR
EFAMR Az Y AL ARG B R £ eha BTk
5 - ‘I?,%'é#'{?fﬁ’&? - Ml T 'Q\ J%V » M e b X etk
o R LI

pEd

J§] *i% #% (Scenario Selected)

B BB el o 7T A TR N BT A o AR
1B AT R R Rk o R T R AN b (0t L 2 A
FlRAeOBE) o Btk R PR ERRIAFY B
FEPFEF 2 AER I AF Y o

& API6O0#7it » B T 40" REH B S BL S B AR S v o R
doit FREAFE LSRR B ELG gif}\]w‘é.‘!& TEHUB R o

\

EF ZIRACEER

Sk % 2 % PHASTH#E & $3 - PHAST Z4% & DNVA= 5 et B § s
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0.4 W T 1 * B[ Ko bA-BERIGAL T W & aﬁckﬁﬁv

B b Rgd > H X g 2 o

10, b #20 AR BRER BB F 2 0 MORZ R R 0 B RA -
TP BB ety gap sy T S BEGRE - § 9
ENFRELNEEEP BN D pERPREFLTEHETNY
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1220k (R) @ FRF
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133 kB : a4 L Ep
W oRBIE AR vt MR -
4. e% kg gL &EGAp, Jpd
R RN R S RRET
EI T F 0 A kranthk o
hikAzY 4 & R R (Internal Floating Tank) » 3 p ¢
B BFRE, NRFREGCE Sk G, pIVETR - }Z"’Kfp,ﬁ 1\‘ Fl
moIRE %T X %”}‘ o N JETE - #LF 4 5 contact type #¥non-contact
deck & 8473 » &5 B3N 45F BT 4B k2 B g Y Rk
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W2 35

pE78 B (Internal Floating Tank)-+ % B
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(= )k *%43*= (Risk Assessment)

AAT Ak PR E N2 B poR 2 E £ 3% A TOSHMS
4.3. 1% 3 BB R G AT dndlwap MRz p 4y 0 T
RXh AR EEE s A i Ak e (Risk Rating Matrix)
¥ >3 M ¥ i |2 (Probability) £ B & & (Severity) % s 3% i e R
BXBAEAL L AN F g B A P £ 0 T v L £ 0 A
#-H 7 4 4eT

RISK RATING MATRIX
Risk = Probability (p) x Severity (s)

1

Severity (s)
= N W A O

Sl IN(w|h~O

Probability (p)
&5 [N
H1E 36 Rk E A

Rating table for probability

Rating Likelihood of frequency of occurrence

1 Unlikely/ unknown

2 Remotely possible/known
3 Likely/occasional

4 Likely/frequent

5 Highly likely/very frequent

<5 [-MIST
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RATING TABLE FOR PROBABILITY

RATING PROBABILITY OF OCCURRENCE

1 An unlikely/ unknown occurrence: The team or the person who is carrying out
the Risk Assessment has never heard of such a hazard taking place either at
his place of work, somewhere else through the media, his training etc.

2 A remotely possible but known occurrence: The team or person who is
carrying out the Risk Assessment has heard about this hazard occurring but
not at his place of work, l.e. the hazard has not been experienced by the team
or the person who is carrying out the Risk Assessment.

3 An occasional occurrence: The team or person who is carrying out the Risk
Assessment have seldomly experienced such a hazard at their place of work.

4 A frequent occurrence: The team or person who is carrying out the Risk
Assessment have frequently experienced such a hazard at their place of work.

5 A highly likely occurrence: The likelihood of the hazard taking place is very
high and there is more chance that the hazard will take place than not.

it 37 ¥ & 1 (Probability) & & %

Rating table for Severity (injuries)

Rating Injury

1 First Aid

Minor Scratches, minor burns, bruises or abrasions,
occupational exposure (recoverable).

2 Laceration requiring stitches, second degree
Serious burns, severe bruises or unconscious.

3 Major injury to one person, broken bone,
Major  amputation, third degree burns, electrical shock.

4 One death or permanent severe
Fatal disablement of one person.
5 Multiple deaths or multiple severe
Multi- permanent disablement.
fatality

G-MIST

it 38 BcE & (Severity) & &4 &
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Team Leader: Job Title:
Em - Team Members: Area/Unit:
- Rlsk Assessment Date of Assessment:

Tl'aining Form Est. Duration of Task

HAZARD IDENTIFICATION AND RISK ASSESSMENT

No Tasks Key Hazard Risk Control Measures Residual | Additional Control Measures
Word Rating Risk
P| S| R|
CHEMICALS » Chemical fire
resence of + Chemical spillage
(p 9
chemical on « Exposure to
site) chemicals
HEIGHT « Fall of objects
(working at « Fall of persons
height) « Fall of plant and/or
9 equipment

239 ReFRE AR

C-mist3& 5 b 'Ge® R 3 1 ¥ 4 5 T 51 5
1. #2825 a2t4 (Project)fmA 5 & w1 (7% 38 (Individual

et W eha it 38 a0 Z (Identify the hazard)
2 e (T 78 coh ' (Assess the risk)

B % %t K (Devise Control Measures)

A& 2 F4) 2 2 et (Produce a method statement) 5r £ *6 ¥

BIFNEA R e 2

LEE S Sl "ﬁ GaACEYLErE) l%‘? SR i 22 WIRELINE LT S
eI ;v,g;% 1/113 BB 2T &Kﬁ;f..’p’, 1% 1 TE A ARACT 0@ —ﬂ?{{f‘%/
AR 2 %iﬁﬁ*?

" il
&
1N
-
o

> FRRN AT RN (-) > i g F ke (e )
Y Y
FERETZ 8% (2) AT R A s ()
Y Y
FEILILG B E% s (2) - FERLBR B HIR S  nArh R (5)
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Z A 2RE R g g (TH T WL 2T E
B RLF %4 % B 2 A4 (Preliminary Hazard Analysis)r 4 7%
FLIEFHE A BT FERECBLLTERT I E- 22T

W R

1. ¥ +2 4 (Checklist) °

2. 4r % — & % & 47 (What-1f) -

3. T 2 ¥ 4k ivit e 47 (Hazard and Operability Studies -
HazOp) -

4. éﬁtl‘%’lﬁ/’:\ #7(Fault Tree Analysis® FTA) -

C %R0 & B2 20 49 (Failure Modes and Ef fects Analysis »
FMEA) -

6. His xgvd L1 g WMV EF AR EHNZE 2R
e

PR ENERE ER ST D WAL A D AN
R PFRRFEZE LR L WAz E T 471 L e Nr.
Safety -f“#ﬁ*'é%i’i R EEITIHN EATHRAHazOp R E o HE L BT E
B oig ~ ik ~ 47 (LOPA © Layer of Protection Analysis) » B~
B PP ERE o HIRY X 2RE K “fu(SIS : Safety Instrument
System) k"% M b "% 3 55| ¥V 45X iR R o H AR R > K B8
pa Eﬁ’?“”ng:}%—‘llﬁj)@‘@iﬁif?l}%% "Mlﬁl‘-m"il"&T,’%—f?J}L"g
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- ~F € 54 A (DI-Tami "f U0 R AL RYERLT OB ER
& gt (Inspector)b’”rﬁﬁ-,ﬁl Rt o ek 2 RR
FEEE E LB Y F % 0 RBILE o PR L3F SN AT
£ vgi*..qﬁé%ln\ . ,&EL z%fé? PV UHEREERFE L L& > o

= BN AR I RATOREL B g IR e 2R e 0 A
HAzge 2R d = RCDI-TZ d C-Mist#m9%> - E*izpjj* Ml FRCERE ¢
(American Chemical Council, CC)iEi&kena> > ¥tk ~ % > -~ %X
2B RTGES R o A€ A2 F ERAEY LR FROMSHE T > Bl A
T o AT ERAEE € (TRCA) - tdae®ROMSewuz - & K¢ R S8 %% >
ATt s g Y 0 $ (S fr £ R FROMS sk TR L (E (T Hes o

ZBEFERA BN FaESEERE RS B R
& (LFL/LEL) % ~ &~ "&'F*3& (UFL/UEL) % ~ NFPA% & ~ F® L 2L ~ f
PRRECE )~ fORE AR R A AR % 2 o Bl - Class
IA 48 (gLt 73°F (22.8°C); gkt 100°F (37.8°C) &
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