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FH LK G RY MBS TEEAAR T & rY1TE - iDL E B ERS BLRT 3R - A
BRI E R R - UE R IRTTHEINESE e E 2 FHE » WA R 7 B
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T K SEbYE ey B PR o s AR 2 F U E R s i e b i 2 &

R s e B I i R B R S th SR EH 2
e (Fire Service College) » HFZAEK SKIER - IHIIA S M B BINEHR
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ARRATIERAEIE 108 5 H 18 H (75) HEE - 15 A 260 H (H) RKEH
F9 H519 H > EESINGEE 29 BEL2EE (Hazard 29) > AGiFEELTLEZE
#El(Department for Transport, UK)&IEERHGEEE(Fire Service College,

UK) > H2 8 A B BT EIN S TR
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B g 2HKE RS0 E
— - EEREHE (Department for Transport, UK)

SEIRER 5 H 20 H BRI e LB i s o (& 1) 5%860M
Ry B R R HIE A SEhR S Em ) B PE s MR . F R AR - AR T
[ e 0 PR B B A A B BB e R A e B o < B I i R (R B
W ESE 2 MER e

SRR 2 Fon > ARTEE E £ 28L& N 275 Roh Hathlia (Head
of Dangerous Goods Division)Keith F B White (Principal Consultant
Dangerous Goods Packaging )~ Helen North (Head of Frameworks and
Engagement, Dangerous Goods Division )~ Sophie Willis (Policy Advisor,

International Team, Dangerous Goods Division) ZE 4 ZAE -

B 1 S8 ABRRERERIT AR
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S| AR
10:30 — 10:40 | Bl N B 4H
4B G Y RS 2. (System for the transport of
10:40 — 11:00
dangerous goods 1n UK)
I EEE G ) S 2. (System for the transport of
11:00 — 11:20
dangerous goods 1n the Taiwan)
4 A G Y AR ST
o EEENE[EI(Structure of driver training)
11:20 — 11:45
o i (Examinations)
o (&4 (Refresher training)
A aB8EE G e L (Equipment for and adjustments to
11:45 — 12:10
vehicles carrying dangerous goods)
a8 G b BB FE = f2 % (Eme rgency response procedures
12:10 — 12:25
for dangerous goods accidents)
12:25 — 12:55 | &
12:55 — 13:30 | 47855
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BRFERE yEkmER < ET - E5 1 E OREY) K& T8

(BEMEYE ) 2 fEhsim < sl FEERARRSD 55 1 T2 B TR
&5 HSE (the Health and Safety Executive) > 55 7 ST &R 5
ONR ( the Office for Nuclear Regulation ) @ {H7F 3&# figy 3f 4o
Dangerous Goods Division > FEEAFGIY)MERENKBIEE
& HETZEF A 13 A (HEERTRIH A MEA &R -
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SRR b e g B AV (G T A B ERY 6% - MR IE R AIRERY
ANTE] - Bl e b A e BB /N g D N A EIERF T o £
FEWE FIERRER 7y - oy Ry B RS ~ S gt b B R A 2 R
BT ~ E b ke 2z o - Ry B e E D N BB AR
S (Maritime and Coastguard Agency, MCA) & EMiF (Civil
Aviation Authority, CAA) &I -

HELE

T AR TE B e 2 ) o T ARG 2 BOM BRI A 2 6
W b & Y B, & ( European Agreement Concerning the
International Carriage of Dangerous Goods by Road, ADR) &
[R5 S5 e i i e b SV 7R B Regulations Concerning  the
International Carriage of Dangerous Goods by Rail (RID)
ADR FEANEBEE T E)miy s - e FEENZIEEHEDK -
TR E YR DA K DL Bt e R EEK - BESh - HSE 72
2009 F2FEONBIE A EimEin &Ytine (ADR) Z53] T EwE
VR B s B A (The Carriage of Dangerous Goods
and Use of Transportable Pressure Equipment Regulations
2009 , CDG Regs) - /BHEESL > FE GBI EEGREY) (IMDG)
#IH The International Maritime Dangerous Goods (IMDG)
code » S5{EHLE] The Merchant Shipping Dangerous Goods and
Marine Pollutant Regulations 1997 and the Dangerous
Substances in Harbour Areas Regulations 1987 » WfR&fIH /2 5%
EE H b aniE L  FHRARG] £ 22 B o AR IR B PE ER
FIfA4HA, (1CAO) K BRFEAZE iEimtin e (IATA) ZHHRERE ([
2)e



Transport Regulatory text (body responsible) EU law/ United Kingdom body
mode regulation responsible

& Road Directive Department for Transport
(UN Economic Commlssmn for Europe)  2008/68/EC

Rail RID, a.k.a. Appendix C to COTIF
(OTIF)
\ Sea IMDG code Directive Maritime and Coastguard
- (M0) N0259EC  agency (MCA)
Air Technical Instructions EC regulation  Civil Aviation Authority
(ICAQ) No. 965/2012 (CAA)

B 2 FEERfERR R B & B ARS

3. EAthinBhE T G e i B

Executive Agency
of DIT

Public corporation
of DIT

(1)The Driver Vehicle Standards Agency (DVSA) : B EtabaE i

PR T -

(2)The Vehicle Certification Agency (VCA): B EIEEANRG

BB RS E b R BN T B R e R Y £

[ - S SR E S EHAB IR E R - SRR s

TTEIPRIE iR -

(3)The Scottish Qualifications Authority (SQA): EEFHETFE

ADR 7 EIHE)I SR E RS FI G b i 2e 2 AR (DGSA) EFEREIE ©
(4)The Police : BE R HSE 2 $UASRES#TT ADR °

(Z) #HXGYantHeE EH

1. gt¥hE xR ERYm 2 EH - SREGREOREEHSIE AR 5 8.2 &
(Requirements concerning the training of vehicle crew) Z
MBS ER P - B a2 Ema s - EYrtE A SE A
BETAMAE R TRUCENEYIEIER o GhramE i A |0
SRR A B LAY o REZ Al R - ST 288 A B S 7 1 e e xS 1 A
REAHEE - A B ZEAT IR /D 3 K BIISRNE SRR



TR EVERAR - SRR TR 18 {EEE T - RS 13.5 /N - JEST -

B EIE DL SRS 1 KB 7 JH 2 i m R B AT SR o - 5 RE3H

AN 6-9 /NEFRTERSNI ISR » S8 E S Hil 5 AR WA

TEAREHEE A% 12 (8 H NIER 5 5 AREHN S 88 5 |
(7 /NI ) A5 3 -

2. sty m BT EER A - DHPAIREE IR ELFT (The
Fire and Rescue Service) B HEHMIERE LG mEBH -
Department for Communities and Local Government HAI#EME—
rsERFE5] (Fire and Rescue Service - operational guidance
incidents involving hazardous materials) PZE &G MiE
AEFE T S AT - MBI AR AR BT AR Ry o EEA > B2
A SRR AR 2 R EYERT S E A T2 AR 0 &
TR G ~ Ao pOE R - H AU R E RS The
ChemSafe scheme” &t& @ EHE{LE TRAVEREETE » HEEAL
BT EE » 8 A LEETBE NG R A PR r EE
% 0 DB RPRE U M L2 SRR AR W ERIEREE Y A F] 52
& Handkork 3 (B AHIARS -

3. Aaflbett - DL 24 /NS FE M EREZ = 0 IREMEHR R TIESE A - 10
SDS %5 Btk S Hofh#5 E4H 4% > 41 the National Chemical
Emergency Centre (NCEC) e

4. BSEIEED - BAEZERESE ARG SR -

5. 1EEEN 2 HSE B H T Rl i A vlie G A T2 ADR F5H
ZHITIAE - BERCEE4E ~ DVSA FEEANETTEG DU ETT TRGH
R MEEVE R ARG NI S EAME -

(=) RmBiatam

TE ek i & 5L B ER ST P T e i 2 R - 1 T [B178 Sea T am

(B 3-~4):

1.ADR (BIOM & f &P BIRE A s 8 tin ) ~ ADN CBIOM R YA i
b EYInE ) ~ RID (EPE#EEs b EVIEPEARAD) - Bl E S



b =Rl (IMDG Code ) ~ &l im 22 iE R flrtarm (ICAO TI) Z5E

SOE AR E SGRAT > 35/ ADR K ADN € - (B E R mi—

{EtR R E B 2

AEEER (a7 ¢ bl e B e e e A s E TR AR E
ADR ~ RID HZE#ES 5 IMDG Code HHEEHHE s 2 /EH
MG E2%)E (Maritime and Coastguard Agency,
MCA) Jz ICAO TI HHERMUE (Civil Aviation Authority
CAA) EFH -

4

2 A SE BB R LS HSE AR A e bz E2E - (0{a] R EE 2
EEL O HUEER Y FEHAES ST FH HSE ~ Driver and Vehicle
Standards Agency FIEZHEII&(F  #ipgHH Office of
Rail Regulation &% 5 /& iRl H A S AR A 1
& (Maritime and Coastguard Agency, MCA); ZZi#
FIIEHERATR (Civil Aviation Authority, CAA) B -
HSE Z i Bt HIHRR R i tp A s &g (A
REAT RIVEHERENESR - fEEEEEEA
e B A B AR AR EENE T - ]
DIFRHEBCERZE (A BEAitte - EEGT A R
% FHES o JRA] DU -
3. Al B R G P 2
TN O] 78 - F NS AEEEL 5y /2 H] Vehicle Certification Agency
TG o B S A RS S B [R5 Bl 2 BR ) 5 e
ZE BT S B TE b i
FHHFE “OMR note” - HEFH 417 (MR note - —f7
HE Z e S (EdRE AN CRE - e =(ERE S
V)—HIEIR R HHH - i @ BRI HHEEE
1877 “Dangerous Goods Notes” BB 75 Z A ADR
FEEIESE - MESSAREAG AT R - H AT Ehe i i

-10-
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— -~ EEHPERE S8 (Fire Service College, UK)

SHIET 5 A 21 BB EALZERTEN (Glouces tershire ) Y5
BUHERE - &OBRY 2 HERHE - BG5S RZ2EHTIE > BIESTHRIENER 3
FIs » AREFBEPHY B2 (8 5) » FEEPHPTED: E 28 & N84 Kevin
Keeler (Head of International Training)fzMalcolm Thomas (Operations
Director) » #UHAIEFFRIEELR H H I 48& » BIHTLEUHGERRE Mr. Keeler
RS BP0 H Al T /04E - ST /4 EEER T -

® 3 RBEDHRERH 2SI TR

1EY R
1 13:30 f&7# (Arrive at Fire Service College)

2 13:35 ~ 13:45

ANEST4E (Welcome and introductions)

3 13:45 ~ 14:30

eren

HPHEREfSHE; (Presentation about Fire Service College)

4 14:30 ~ 15:30

SBEUHIESE (Tour of Fire Service College)

5 15:30 ~ 15:45

fRE. (Tea and coffee break)

6 15:45 ~ 16:30

tr&EtEm (General discussion)

7 1630

grer (End of meeting)

B 5 SeEiEEHPIRE
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(—) JHIERE 4

FEDHPTEBERITIY 1968 & - (EMEITELY 200 A - EAE—fE IR
HIHERBLE B K SR ~ TP 2 4 B B SR SRt - MRS S5 7K AR fe sk
B S EATGR - [FBAEBURMPTES - &AM P 2 2 iR S
JE - B 5 EHIIERE 2 RO SEEIBUREAERY 2013 AR 1000 B 588 B4
Capita BH - HMEFEHALA (LA RIS R < IRG - MRl
AEHETHSERS » IR R EAAI T E - DIREH-RIIARZK -

FEERRE B R ISR A A HE EL IR R 2 5 SRR SEF IR - REfRE T
TSRS CREIEEYI L ~ =i~ (B~ KRR E - KA R =
F) BUERE ORE - EHEMEEEES) - @8 CKE) -~ fizEes (i - 85
R E A ~ MR~ ARER IR - N SRS RFIEE R RRdE - T
JEROB FERTER - R BRI L AR - AR B B E
SIS PR S R A (B 6) -

B BAT b OHPERRE H A I LaEET 12 & - FREESGERTZY 160
B HEEREEAM N B4 TAKBEZE 120 HEE 25 - B
Pzl ok B B2 25,000 A e

BEA - JHITERE IR A RS » AT 400 BRI B SGEE L, -
BEHERE ~ TR/KIAA ~ 5L PLLEeh - B fsllIsREE S e IS -
NS MEEE SN B R -

(=) FIskERE

FERAN bR Z Gl SRR TR 73 > SRBUHPG B rT R e ~ 429 ~ as
%7 (CBRN(e) ) Z B SR 2 55— 4R fESE N B R SBRUE I Zall4R - TR (HERF
BB RS EE A ZHRECK - B B AR EE SR - BRI
EERRHEFISRIS » TR A] £ LR ERE TSR - FEEBEYEIRE Y > 2% b
HLUTHER:

1. Gl —4ES A\ 2 (Hazardous Materials First Responder)

BEERAERIGRIRF AT Ry 5 K - RS BDHIG B Z S8REaR 2 - AN ATA ez
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FHIEHE BRSNS - IRENHINERER (SFHIEHE ) it
(B2 SEE P BRI - BN ACES - SR N BB S EEEEAR - &
FEVEZBEE P ~ CLP K CHIP 3858 ~ (22 WEY e ~ B RATEM
€~ SREHEEH - U RIERIEEER » JESIP » Ball R poriiirag

%o B R 1,895 BgH+20 JHEM -

[\&]

e b A (Hazardous Materials Advisor)

BEERARENGRIR R s 15 K > PEERAE 122 H AV Real| SR BE A0 B Bl b
(EIESERART (HMA) » FE3R - MISORE HIEEES R R 2 At EEFII%E
EIESE M SHHE TN 2RARIE A - FRERESRIL fE EYEIIUSE
TEEIF RIS - SREARESHEWmIE - RASR - AOEESE
(S FH B HTas A H K 5355 » 2018 FERRAVERIE CLIE IR 4B AR J B B - Hihi
FELE DA R B 2 (L2 T 20 Chemdata I Chemsafe Z BRESHISE - EF B
3,470 JegE+20 JHERR -

3.  EEYER#ES (Hazardous Materials Advisor Refresher)

BEERFEFISREFIE By 15 K et fe (e B & i = F =R
ag o HHVE ERERE RN RCEE - Mie e e V) E FIER S OraE Sk = A i
RS - SRR N BIAEIEEE PPE WA oMb ~ PRy5oRms - E et b K
B~ PR © IR ERENT - BB GE - EREOINTRES -

4. EEYEEENT(Hazardous Materials Instructor)

BEERARS SRR Ry 15 K > SRR BAY/2HERE Firefighter SCAEY)
B TR AR AL - DURE Firefighter 5 BT (AR G2 HEY)
BRE NFTASENEK - SMENSERES e Ry E BT R
SRR R AR ~ (624 R b B B b (s AR & R ] ~
KGR M E st th R b 070k » B Ry 2,240 B58% + 20 JHERF

FEFEBIPRES 73 - SLBUAPTEE & Ry H AIBION & ME—HUS- 356 Pro
board FISRENETERE 2 JIIGREAAL » LAETISR K 5tk - RIATHUS NFPA 551

-14-



H AL S PE RS Pro board FISREAEFREIHE - B > BEEYIEMRZ
Tons A 472 ~ 1072 - (i 8BRS L 5 A Bl & HaEE P EEE -

1 ERFIFE DR P 0T 2 S

B 6 IEEHPLEEETAE BRI SR
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(=)

TR T e SR BB 4T e (18] 7) - SofHBRATERAZ0T ¢
R R 2/ D B UIREE R RE RORIERA e LAYE(E:

FERBURT SR B < JIISREEEEA B THRRLE - BIAIZEE e
firefighter Development Programme Core Skills Zll&HRFE » B RHAS
HZ5AEERE - WEHEE KIGRGE ~ Wk EH - BEkcE - BrEEINE
M HEVES o WA EEBUHERE R T BUNEYI R 2 IR FEH A
ff& Hazardous Materials First Responder & Hazardous Materials

Advisor EFSZ AE »
ASRERFENZS ~ 5| GRHE ] Sz B pEL ok

PHEEEYERINGR - DM #RIEA Hazardous Materials First
Responder ~ Advisor ~ Instructor ZE#ffE » S54 Firefighter
Development Programme Core Skills Hf 8 #EF|4HRIZNEM » INAGE
VI Z 3% (£ NFPA SEREHD > SHBEES NFPAAT2 (CAiaRk ~ #R1E Rl
&50) J2 NFPA1072 (Aask ~ #R(FeR) » (H Y NFPA 5283 R S B EUR K
o AL BNEBULEE - SIS R B R REE R FRKTE -

B2 SRl - S TR R ORI B AR R PR i
FTA SIS 2 52 B R SeE s 2 B P G e ORAH B DRl R P& 5t -
ZHIER BAE Az

FORPTEISRE 22 B E B S MBI B RN AE  FEEEWER Y - 5
BB SR T H Y e A & Hazardous Materials First
Responder 2 Hazardous Materials Advisor Ef&Z A& £ NFPA BEEEHD
73 EEBEHUS NFPA4T72 (JEask ~ #R0F RoRiadl ) K NFPA1072 (s ~ #&(F
&) - {EHITS NFPA X8 R S BUR &R JEE AR BeRS - M &=
FOKRM bR - REEE B -

-16-



5. HWHATEY#S: Pro Board B35 =

AIHR$E Pro Board $EuEAEIFEEREENE - SoiEfTHEEHE > HIE Pro
Board fettiHER > COA & BGIRBATKETHUEHS > WHETTRENT K
RS - HEHEZ BIRHRHEHRESS Pro Board

B 7 SaEREREVAEREAR SR
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=~ &% 20 HEZEEg
(—) Fakmsl

SENEN S H 22 BAAHEBEDHVER NS - Atz ansE
(Birmingham) - AZbES & 834 T HRG SR (IR HY B PR G o0 The
International Convention Centre(ICC) #{T - {ESCEKEREIRIGEEEHER
% JRELRE NG - Bt - 7 L28 » R 3 KR Zitetd -

Hazards29

‘@ssociation with the Mary Kay O'Conner

- -m «% ICherE

- - -

B 8 ZSHRER Hazards 29 esTEE&E
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Hazard 29 ®H=ler FEE M [ChemE (The Institution of Chemical
Engineers » (LERLAZEMEAS ) FreRiy - 55 — I FRES - (LB TR HRE
5 o AEE I EELARTEE KA — AR AR S S H RS N8 T - 4552
K SEFIENERG AN - 1960 7 - {LER CARANEE G RYPE L BRER I T —RRANEHIE
FHTE BRI SR — -

A IR S ok LR ORI RS SO R & - BB SRR TSR ok
FURERRHYIR N - (SN ERVIHER - CACH E 2RI 2 VEFAN; V5 YR
o HNEE Ry - iat o ZEBHE ARG EbasFbrotr - DURGERE T3
e BRI TR T -

Hazard 29 HAIREFER—X » HEONGAZ FEHELZREE - BR
EEE ~ T A BN E TR ALY 100 07 CIBA#E & ROk - nTE2EE i A\ 465 -
2R B R 2 ER L AR RERE 7 et E TR -

(=) AN
Hazard 29 WFSS & &8N A L EA LAY - srnlE/ e e - Bl
e~ TS BN R EEEE > /NEE G EER R AR T
2NN BRESZR AMIRER T HE% 0 F R s B B E AN sH A B B
e BREHEER T > IR B HBERE T e M E I AT
AR = AR HAASAEERE L 2 Bt TIEAE
T ARAVE TR LA TR ERAY PRERHY 8% R B ROl sy > F5
AT SR <RI IR 100 ZRH TR ETT 3 E A FIREE 2 2 H
AL BFREEREEII I BT T e st I S H RN S R iy - BB
EEEAHRR B 2 R R b S i s > S it Bl A BRI T S8 Bl &5
st S AR 2R R EH T E ~ Hoesis % -
1. /N4HETEwE Work-shop- B AN B R AHMARZE (Implement ing Human
and Organizational Factors on Bow-ties)
Ll S (ERE B > A Bow- ties ZITAREBEIEL
SRR Al RE Z BRI > FELLHIE n A R RSO RG IE - AT 1SR
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Az o
IR RIAESEHE Bow- ties ZARALEMEIT/M4H > Bow-ties EEAAETT
FRATEHER > 73505y :
(1) Hazards (f&3F): T EECEEEL  (5F  18E - £E+
B ~ IR - ARAEER - BRI EIE R VB RRE
BOEH) - IR HEECEYE - SR EE s R -
(2) Top event (JHUGSEMF) @ EFEIIENE —(EEM - HAPIEREE
AYSEM - QR ~ RPEE ~ IBRE - S - HRENES -
(3) Threat (EE): WIREEEIEMEF3EM A RERA > B RER A
RERN A i ERe s - N AR RIS - Bl
JBed - EE) - #E - GUH - B
(4) Consequence (1&5%) :H “THIREM" FITTAEM LS - FIA0
FERIINEEERT ~ JRKE ~ KK~ KSR - FEE

(5) Control (¥&f) : WEMFR "W st “BiE" HEUH
ISR EEE A (IBFTIRALE > N S7PH"Preventive Barriers
(FEMFPERZERIFRRE ) " K “Mitigation Barriers (HIR4IEHIRE
fgg) " o

A~ Preventive Barriers (THPGMESIFFE) @EZEVLE “TH
ImE O SATERITE - FEREAE T ERGT - e - BE)
Ve - R FURTIE -

B-~Mitigation Barriers (HIBMERERIFERE) @ fEHIRSEHTZ
B EE ST TV B, - EERERN - REBORSE =
1T WKFLY - HEREH - BE - VIR - Zaws -

(6) Escalation Factor (JH&KIAT): alge&sl "l KR
o EFE RIS 4R T -

A~ Escalation Factor (BT HRAT) (HEFAN MR FIEE
HIEH: Rl S B R 2R Bl - ] RE (S THIm (38 A= PRI ek
RREEEEAR - WABIIFHAE - Zeb » N ER(TE &
[ARAEAFSERR P 5 -

A

Y
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B~HSE critical activities (HSE BHSEESE)) :HECRTEL IS
B P B AR PR R A S S S > W22 s th e HROH] ~ %
B - B - REESERE -
FER it R 6 ETTihZ NER - B —IEELRIEOR RS ¥ R e THE
P B RIEFREN S HEH BE8E Bow- ties 22048 - DUN B ARAHEAE i i f2
([E9)-
(1) #EH Hazard (&%) > HATAFRATHEDR Y BF &
“ liquid chemical in storage tank ~ - HGFEIEE FH -
(2) #EHU Top event (JHNWERM:) » ATEEE Z JHImE(FFs “loss of
primary containment” - FHIEER “©F" H
(3) #&ti Threat (EiE) » HFHRAEPREE “BERURIEREE" - “fF&E
7~ CRREERET R CEMEERmER AT F o R RRUR A
(4) i Consequence (125 ) HFhHAHPRED “J5AMIRAEIR
RO EBREERELERNE K EELEREERIKET K
FrAgEmoR A ] -
(5) Tttt “FAPMAERIRRE"
(6) $RH “HUEME
(7) ettt "BOHTREHFARAER"
(8) $kHi “HSE Ras#/EEh

= Threat ® @ . Consequence
B Iy P42 ] R Al b 42 R B P %R

;——————— o - - - ST - - - -
1

5 AP E]
AR

FEHCRY 5 H

[CE PR

A RS
Shk

B A

L% 5 A R

o daniden 4 bk

WA

1

1

1
1 1
oo ! L

B 9 Bow-ties BT ER B ZEME
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ESCGEZ B L Bow-ties ZHIE AT o SERTFT MES RGN R Z
FEREST/0eH - O EAT

(1) B%E (Regulatory) : {T3EE(ERUE KA

(2) &Ry (Societal ) : BRZHHER/ UL ~ M/ UL

(3) 4H%% (Organizational ) :

Ze b ¢ A EE TN R SE ~ BT - R2Fp ~ SERERIETE]
IEFET - EAEERSESER
BURMIERHES AR S El s e M s e B B

(4) #HEE#EN (Push Communications)  BEilfiAGHEAR BUELR - HEXE
(s

(5) ANFEZZ1E (Interpersonal Communications) : JEGERE(LIESE 4515
{bi(E  EEE IR rRgE . X AER &k EIR e et -

(6) &=t ~ GEIFIER (Design, Interaction and Use): Graphical
user interfaces ; Physical feedback and controls ; Mechanical
and electrical interfaces ; Passive device interaction ; Form
fill-in ( electronic or paper ) Notifications, alerts and
alarms ; Workspace ; Environment.

(7) {EAAE (Individual role): Understanding and application
with respect to : Normal operations ~ Specific situations »
Fault conditions ~ Emergencies s No technical skills :
Situational awareness ~ Conscientiousness > Self-
management ;> Understanding and decision-making about
deviations.

(8) TLAE=#A (Degradation due to workload) : Shifts and
roster management > Active monitoring of stress and
health ; Workload management non-technical skills ; Pre-
commissioning review ; Management of conflicts, costs and

time pressures.

FES A R S AR TR > DIVETTSR 2 PR > ST ZIZERINE - DIBAEE
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FREETT M A REE R A0E] 10 AR

10 Bow-ties EHMTEER

B R SRR ST Bow- tie M ZF (o Rofli & ARl R SR (et oA o
% 0 AL e R R E TR R AR i U5k - R E G b EbmEt s
HIE Ry & SR Rl T8, - Sl ] R B M B e R 5 PR DA R AR A OR
ZEHREE -

2. B 2 E RS - s S B B EHYBEIE R (Assessment of Toxic
Risks from Warehouse Fires)
IR 4 T R B R K EE R T L - RS E B 2 A B Y
B HVEPAZCE B B BB & A K KRR b T f R AV R 54k, - S fE A
S 1 SRS A e (R 2 & 2 A RE A AR R B
(1) s
BB 2E Y - BIREHEE R - BEETRNG 25 2RV E -
A% E v 5 H EREE RV » g — Bt sesi K K
JEBE S TP Y SR . FEAK K AR AR - K SEIE RG] /45
TEENE ~ SIERERCE ~ JBHEIFT) ~ 2B HMURUE - RERIEF
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RIS - 3 N AGRIEAGE T T 2 2R HEEAH AT - Hor i
ZEREANE 11 A o

High weight fraction

i -toxi E Chlori d
Toxic or eco-toxics : OSLnsifl;otegcers of the heteroatoms:
Cl(>25%)
5(>25%)
P(>5%)
-'— Screening Test Module 1
% '
@
1]
3
2 .
e Fire and Dispersion anaiysis | ! Fire and Dispersion Fire and Dispersion
o Module 2 ~ Module3 | ! analysis analysis
w ]
= ||| ~Module4 - Module5 | i | Module6&7 Module 8
s | i
3 —— — | |
2 |

Assess and report worst case
number of injuries and deaths
Module

Report screening
result

Report frequencies with which
populations are affected
Module 10

B 11 EriRA57A&EHE (Structure of the proposed method)

ol 1 EEElled - (BB SRV REEE(R<F 57 (Screening Test - a
simple conservative method for low risk sites)
sz et H 2 ie fta B e EEET H » DU E A
BYVE IR R A SR HE UG E N E e S EIE EE#E
Y > BB RS ] DI R R U A A R B BB A B A K

K o
f5eH 2+ SRS R 7805 (Organize and presenting inventory
data)
A ETTHY H A 2RI R A A £t A iV B A M LU
REMKHRE AV ELBIRY &R - SRR - REE T At

A PRI EEAYHEL 7T o

fBi4H 3 BTEEEIRAEME &R E (Calculating convective heat




flow and toxic mass flow)
BT F ERARIBIRAH 2 2 BBt E ] Re 2 M E 2
2 aHbEREAE 1800 MIHEHRHCE Y ERVE B R EAEN
R AR T A T A EY B R AR - SRR AR
TE A B A AR Y S oK SOE BRI R B Y E R
ATREME
540 4 © EHGTEL (Dispersion calculation)
AR B Rt BB RIS - R AR B (s AT 25
mx 75 mx 10 m (&) BT 12.5 MV Z 1600 MV K SEHEET T
W o B 12 Rt BRI Z R B -

Maximum width = 0.75 (Maximum range)®"® [Eqn 7]
Maximum
range
Warehouse I\/I.aximum
centre width

B 12 SLOT or SLOD FEiRFIR~F

el 5 ¢ AR KA B EEEY AR (Source terms for

warchouses without planned ventilation in the event of
fire)

BEETER RS B EER K - B F I ATiE M 2
i EA RAYE R A REFRIORN B E A S ER VAN BB G - WIS
JEAPRFRIE > LMD B R B i 22 SRR S 2 HT A
KR TARERREE - AEVE BRIV » SRR E 215
EIHmR 10% -

o
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FHE4H 6 B EREEEE{FAYARE (Source terms for nitrate stores)
TR P2 B 32 LE A S AR AT AT P BE 2 AR K SRR B T AR R R &
HERIEY > EE R o AR RS (S ) IS ERDREIR A B

M R EEEAHBRENAEYE

 BREAG ELOR IR B E PRAERY

srfEH R E RS - 28 m] AE FR B B DK KRS Ry M b T o
#r o
fE2H 7 84 EMNAKE (Source terms for chlorine producers)
EEARE (B Aot b2l - SRR AR - SEUREEA
B NEFRUE ATRE S A K KRF B n] PAMTRDE S HIRCE T 1B
BT AR EIHY FTRENE - R B E A RAEEEIEEY
E o JESHEBLE R AR E R - B A Re R R ALK K Y
P\ AT AT
14l 8« A SEEHIEEET (Cl > PELS) AYEE (Warchouse with high
proportions of heteroatoms (Cl, P or S)
TERSERVIEILT - IEEFEA T C1 - S A1 P AVEELLHI PCI >
PS #1 PP EFTRHE EIP &, - 4UE BT A & 88y 1/6 -
=R A X EPAEEART RN ERE
=&ILEY i bA% Elln=sY|
eEEILY B BB ST
Aqueous suspensions | Aqueous suspensions Aqueous suspensions
TEREE K KRG | FERE K SRR | fEEE K KPR ERER
HCIAY AT H A E - TRERAVEREAMY) | T BRI A AL

Any other material
that will not release
HCl in severe fires.

B -

Any other material
that will not release
SO2 in severe fires.

=

Any other material
that will not release
P4010 in severe
fires.

-26-




fBeH 9

f5igH 10 -

(2) %

BT A R G EREHLA (Linking the results of dose
calculations to harm)

RHEGH 3 A 4 FRAIEIE AR M EE AR SLOT IR HY S At

(ZB52 30 79 ) » F5EH 4 JEHE IO S0 o] 1o B K o R g B o At -2
#e (MBETE) PIRTAR - S PRy s 2] DU A {F B~ & s A
BEAYHE A SLOT EmErochfEE - b7 - SLOT AE % E4R
NHI N B A gE R B RSB Z G A B & ST
FHHRAEE M (Incident frequency analysis)

B P B R R B K SRV AEARER AT DUR IR E D %
AR énaT iR e AR B BN HARERE » 1% 30 Y —LEh15%
REK a3 R B A A OS8O T 1T - HAEFTA B T
i e EE EEAY BB K K (B THS B Z A& G MEIEE )
KRB 0.01 R > BI5E 100 F£—RAVK K EREIEE AR - 1
SEHVE  EERHY B BRI NS Z HUEYT A B E RO EREY
eSS EMEE P EEE B EE A K AR (LB Y& R AR

SKIREHIBEAE AT RE S 7K - AERRBHFER S 2 B s B K KA
b REF 3 x 10-3 7oh - el EHNETEE FRE
HIME FERZ HaF Al -

WRABYEEFFHTBEN—/ NEEE - A7 DUER AR
PR (SRS 2) SR TiERE—EEE - BAFHEESROKK
FrEFEN—/ Ny 2B T o I BAE IR T ge A )
AEVE > It AP sE eIk E EEOK KA EEY
AR B RO ST - IR B U AR R 28 Y 7 170 i [ YR
B B AR/ NGB -

A
31

BEOK SR E S R M EE AR BRI E 2
— > ARGEIEAEABENESEEYE - A HE 2T L
HEAARMEINECSEN > BEENAGREERRERLT - A
HMEVFRSR > B ADEESE > SR KEEHEHY H A2 e a0t = E b
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HYZEP - i EREES TR E 5 SR e it AR S A K K
e ftatEmE - H s A Y E B I )in B (A BN SR
HIVVE T R SR E ) ikt vl 7y B A BB ERE -

3. BEUER B HIPRIT - bt VCE ZE B (Caribbean Petroleum VCE

Case History)
(1) &k

BEERRE 22 4E1E 2009 A 10 H 23 BHIEE SR ENEMAFEEE
HIZEREIFIFEL - 2009 77 10 H 23 HFKR » K254 Bayamon HY
NN ER A EEE A 72052 @E (VCE) » SR RER R A 4w
5% 409 2 EEERETERE ERG HEREDOR - RESEUE EE T EE0UR
FE AR e I HR - AR IRRE RYZRRE - TR T
FFE ERVEE#IEECREY 5,000 16 (790,000 ) R TR T
—{EGHEY 0.3 P AERZARE » HEATEBRIFEZAIREY 10 775
(& IR FEHETE - PURZONERE RIS MY ERE AT VA © FHELES
HZEREHBUIG M ETSAE RIS OB RIS TEoh B AT 26 A
fEhE N2 R o BEE BTSN T 28K -
s B e R A E ERATIRNN SR SR E IO BT 52 AT
[ RSO ABSOH R A (L EEF 24 - Sl EE02 TR
T Ry B - TRRIOR 2 22 AL A e G ERE R, - WE R B R
20 FETHVHE B R A E R A - BEEHEEEEZ A FIWVILENE
R4y 2 HEH -
HEEAEEASTR a2 AFHRAKERy - W& 13 For o B 14 Fodg A
BB - SR ARl EEme R R IR A e R 4Rt
405 ~ 504 ~ 411 ~ 409 2 107 > (HFEHEEEAE 107 FUHMEREERHME 409
SR A AR -
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Waste Water
Treatment

Tank 409

B 14 MiENEEACHAE] 409 (4G
B M EURF R P EZ A = MmN R 20000 - & WA H R —(Eh
8w 1 0 BIZIEFPF TR T —(EDHAE _ERVHERE - AR REPA IEAEE SRR RE B
AR > SERORHE—EDHFE S S — (B hAE R R & Uk > UIHEfE s > 5
RGP A B AR SR - SEECEEAERT » 32 FHRIER LTSI 52 4R
5% 405 ~ 504 ~ 411 JHFEIGREERHERERA - & 4R5T 409 BRI SEIE e
055 4ot 107 SRR ARIREAIRITH © ZAMTa% A TG 1 B 28 2 40 AR B
FERAIETHE - FEREE A TR/ NIFRESY - 4R5k 409 Jf&E e 10 H 22
Hug b 11:23 SR 2/ > B =88R B TR HEETHAE - B aie
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&K R B AE FIBRE » I 400 JHE DURg e ACH R > & ML PTEATHEER -
LIRS SR T —EEEME "% 0 FAREERERE > HERE=
R0 - EffEEo P Z s - EMITETER - MR ERE RS — e
TR > SR PTE RIS - #R0F B2 B B SR i t ekl
1RF SF PSSR BRI M U (S (R B > AR A AN S F T HELR BRI A1 DL
RUENERBL > FEREZEEEUAE 10 H 23 H B 12:12 e A1 1L -

HoAtr A=A BSERE R f Ry E RS B AR - A EIZE] 301 F1
302 S FEERVZORE - T AEZHVARR - BRREEULAE HE
F T HHHE -

WEXEER AT - A SRS EA R E 2 R > MR A SR E AT B
PRAIE > W e Y SRS 2 5 -

409 SFHTEE CAPECO LIRgH AR #E Z — - BLEERY 2006 4 > W2 EH
SRR 0 RS R 120 AR 0 15 63 TLR - FE Ky 120,000 4 - JH
& R P TEORE - FETH AR 6 i > BEEn 1% 3 95K > & 9
Pt HRERCEIRALET > TRALET 5 — (585 TS - AR B P R =
FORER ALAYERREHET TS 5 28I » CAPECO f#/E (5 24 - HECL
JHME (B4E Tank 400) SEEFERIEETERE  BEMER R HEETE R
AL TT 409 S AR PR e - EEER(E B bt (S HE SR AT R Y
Ry ] o

TREZSFANEVPIRI - > 400 S L RFERFRIMGETEU R 24 70 > fEIRIEZ
AIR&Y 10 sy (F 1B EAE REVEL > feft EE) IR IR IR > K
&JFH 4,600 f8 (193,000 0 ~ 31,000 Ff) FSOHTE 409 g

T 409 JfE ohi tHAY R RAERTRER N - PR B A ZE LY
HKE - ZHKEEERHER SR T Hy N KE - R > S2PREFT
CAERHRH - T2 AR -

AR R E VU A SIS MR URE B R E 2 AT H L EE
FRIVEHE TR » FE-PRHNVECD R T BRI 2 R E R R 2 T
IR > A E R T o A AR ERVE YR 1,000 FLR (330
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K)o BLA09 JHRE Ry o0 ARIRE SR SR SR BN U AT - AR
MEZARERELY R 300 B HHR (70 3288 0 0.3 P AH)

409 BRI 14T 34 S A ROK - SRR HTRDKRAL T PR ZA R E
AYPEIES - AIE 15 For - #EHIR kel S BRI 7] RERYR K BRI
16 TEURRALEIERE - 5% H A BB RO e A
REARAEERVE R - HHIME CCTV 478R T - REYLE 107 HFERYPERE 5
A RO R AE 2 KGR RS () o] DUE S HCEK -

B R R R R SR R R S A 343 WA 2R IR A 4L IR A - I
HLEEF BST 2B IR e B s B IR A T S BT — &K
Ve - SEPRAE o eI BREN 1 (E ] BST J77A TR RER s RN Edkfar - Ff s
VI FAEN 7B B G N BT - N R SR SR A A |
NEH -

st PR 22 B RERELR I — 2 MIRRNE - R A g3 A aE AR
BIALE - KREEERK SR THE R UGS -

TGRSR ILEIER A > WAE T RZAVELE - SR U A 2R
EHIE N AVE ARG RNA - B A EE IR - WA ES R IR
BEPIEE AR - A B2 IRV - IR EARE IR AR
I A TR IBEHE B AT R K S SR EE SR A - HBhA
R ERIE TR A a R B e R (E g A M A R EE =AY
WIS AR B K SERY BRI - B T Y AR o PRI FR P —IOK KB RHY (1]
15~ E16~E17)-
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B 16 XRXES KRB E R DKt Ng
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T

B 17 35 2 TIRKES KRES K EAI N

oA
Zl:l affd

1. CAPECO HYZ& RSB E AL (e L] T UHHAR 409 Sl w45

F o fEETEHEMSE R 4,600 15 ©

- HRZSN S REVBIEAEE - £ PRFIREMRIE T - 20552

TIRESE TR - o E PR -

EREMER IR o T DRI SRS - B3

AR - BIERAER/ N E B AR b2t -

DBIEEE BRI 2 AHEEZ N WRNERIUUFEHYAE HSL H1E

5 R AR RS AR g FE O ZE /) 5 2Rl H s EE e (88
BAR o RYERRJAVIBETERE K 40 4 -

5. AR MR EEUKAE IS HRERAIE R 2 JOK K -

IR BRI AT AM R S Bl (Review of Recent

Incidents Involving Flammable Mists)

(1) e
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IERRE £ e S WO AR S AR AR R B U TR - 5
e PR BN = (B S ECE R [ 595 HCRD (Hydrocarbon Release
Database) ~ JAE] ARIA(Analysis, Research and Information on
Accidents) S fEE] ZEMA databases(Zentrale Melde- und
Auswertestelle fur Storfdlle und Storungen in
verfahrenstechnischen Anlagen) » SFfli FI¥AMETS B EHY L EIRZR K
-

FE 55 HCRD HYE R » 7 2016 FEBA4ARY 30 MA N » S<EE o
MR INREAI SRR - H 1000V B A M EIEFE S Hr o 25
FEETA 2 B A - i > 520G 20% ~ RS HANTE S &
590 20%HIRERE - HoAIEIPAE 18 ok

R RINIH JFH m RS
IS REEH w EEH
Z_ M m FEE m AR

&l 18 HCRD IH#E /"B TR ST AR EL B

7EE ARTA ‘B A EREE S (BARPI des Analyze des Analyses des
Risques et des Pollutions Industrielles, BARPI) Fa&fpfy » L&
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A 1794 FLACEBIFTA EHHI RS - BEREESMIE RSB - 43t
FILE TR 47,000 LI - BERLIA 1,200 FE¥EAFHORINE]
BRI o 5 2003 FELIAK - St G e b S AR B SR i - ST
a5 NS R R A2 4 B e R i\ B3 JEU b 353 PSS P2 2R Y R
i SR EMTA RIETEHER -

R A RIS 2 (EE R EETERAE 1965 -2 2017 SFIHHEHE AR
TE BRI ] 7 35t 7 S = PR A G Y LSS - UWERRAR) - JEENSAY
JFINRI B RO E AR SR - S ESRIE R i R i S
e —SE AR (HI - JEE - ke /PE - &R JRIRF)
£ ZEMA ERHEE TP HESE T 464 FESE(ERAY 19 FEELEREAHRI ST > Hopid
FIRRSR TR > ARIA B 9,725 #EF (o Ay 40 FEELFE A
Bl S EL SRR AR BB SR AG Y VB ERR A B (B S A K SEEURIE
HOLAEBOK AR ARSI )  ZEMA F1 ARTA ERHEERY SR 1 2200 KO
(B REREGEIE - ARTA BER[E 40 {#FEY 27 1) - stk a(bs
Pkt (IR > S0/ > J0H > PR > BOH - 40 [EZEEHY 8 [H)) 5
HAREALEY) - AHEE - BRIE LR - B 19 RIEE /TEEREREY
B RAGHIELH -
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[ 19 ZEMA 71 ARTA BB E RIES (B RRAY SR atE sl

FHARER LI R ERRARRI (SUEFTAREIAY 10% ) EEuEAL:
IEFEEEE o EILS IR PRT USRS R B AL R Z8 - 28T > TEE
R BRI R & & L SRR T B R T AR IR -

= PADK B AG AR - BRSO A B ZHIIER] - 4£ HCRD
BRI B R R R R ABEE - 78 Aria BURET OITHIE
el USRI L 1655/ R HVRIURE R 51T 5 5

2009 L2 2014 FHIFIFEEUR > BIFEAE 130 barg HYPFRUERTT A
HIRERATS o SR - EAEREURE T - S 20 EAVBETT I HRERE -
HER A RERLAESE RIS - 2RI - A S > PR —E R
N o Z TSRS BRI (Burrell 2014) FREH - AREEHAT
R AT LUREA (e RlEE 3 J0r 20 0K KBRS < [F
ik - BTEATEHHY ARTA BB /3837 | AR BRI RAEE © 1L
A > € ARTA BB IRy —F SR N "l - BRI A]
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5.

PRSRBGREI DT FTAELE - SRR HIBT eI i TSP B -
(2) &5

{& HCRD AT ARTA BB 5 tH Ay — (B35 - HEAVIETS SRR
HEACH T EALE AR Inm AYFLRE - —FAYREBORE 3 2110 mm HYFL
JF > HCRD - 1ff ARTA ERHEFHYEAAERR 6 mm HIFLIE - P 5
10 mm  {E7EREE MR SR AT B R 15 £ R LI th 75 R ey e PATERIRISE -
HIE EAREEAE 2R P T ARG, -

i HCRD SEEHY MR Ay S — (B - RE—FHYSEHIE K
WEFRETHIFLFREIT - HATHA AR ELEEIRES o LB 20w
= NEFRER - Horb el ge i AR A R BUG e LA AR -

FofF B e R - HSE HATIEAE I THHRANTIE - B E#E— P is
PR R TR B P AME - BUFE

- BHESRHATATAME ;
- FRERSLAAR AT BEE RO R
- EORRUSEHY B BN B IS T R U A A T A TS R Sl -

S TAERA B (EAE S 75 AR R 30 - M Ry e E e Ot

SCFF -

FRETE R EE AR EEEEEYER(E AJKFE (Learning from
Incidents - A Personal Journey over Decades of Manufacturing

Hazardous Substances)

(1) e
HEE e Bk L2 ey BLEEE 32 F A - EFEmELY 0 &0 &

TR Bk AR S TN EVIRIR I EC (- fEREIAR] > e 2l TG E
B o e 6 (B > JEEEE R RS RIS o RRAE Y
BRI o T/ TSR

A~ BRIBE/LGEVRIERESE (1970)

B~ PR BE By (Pl 4a /KR Hyaba i (1972)
C - Gl AT RIRESs LR PR H 28R iEs (1973)
D ~ fEMHEE SRR b2eiedy By - BAMEKE (1980)
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E ~ BIHEER B s I TI0S - HEL 8 ASELT (1982 )
Fr3BEEE - w7 NIETHYE A H R IERRIE (1994 )
A DU AR VR RIERR A = T MEARIEIR USSR RAr 3R
ZEEBRAFERELEN e ARORES ROAEEAECEEETT
B > R DUERVAEER G > A REEH A FTER) -
FIvA SR 38 HIIRFEIE 60 SEAUORE] 90 0K » mILIE RIS =B H
BRI AR SO B B R Y AR 2 IR AR SR - TR AR R
A TSR B 2 A IR 54 e B A A 2 S Il A\ S8 Fe A = 2 I P T8

-
A~ BREROSPERCENSE (1970)
1970 4 » A S 7 —IERES TF - FIHBE LS BUREESE -
BUS RO E /e EE Ay thRas - s —ERA! (1) #EX

i

[ FEss P RS KBRS R AN - BAAARRE

1R DUKEHIT A > RKIER LT e i R EEEN - B

— R HEIRE N AR —IORIIFTE RIS IEY) - 28 > JRERIAA

72 BB SRS CBEIRA » BN AELS R G2 B T A2k

HEREY) > SENVE > KIESIZARE - SUBHEE  BPIER e

N T —(E/NE - 6T T BEALY A TR L E -
TEERs » HEEIRRULEA SN AR 2N » E—Z e

TR BEEEE A - (9 E L dE 21BN 9 BESARE -

UNER DABR S 8RS 22 0 B PR AT S T P 25 2 R S R Y -

a. HEETEM -G IR

b. PSSR(EFEZ %)

. JEMZIE- PRI RAFHUE

d. BTESETE

B~ FHREEENsEMEAY i SR 4 KR R Eha REy (1972)
AL RS FRE LR S (B2 i TR B i T > L
g Z SRR B IR Bl b S s Bl > A2 B RNl o RIS <
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AMEE - EREE RS SO 2 BYER SO 3 DURAEIMREE -F IR
#% 0 % LIRFAERT 2 akat i > TR AT PRI  eRpNICeE A 2 ik
EXES
BIEXR - TEMES/KR RGN - SOLEHEE) - TRFA
SOHBTIR - A RRALR S KA K B 3 21 4 78R
& AMHELATRESHAEZ0URNE - 28I - & HEPEroK 5-6 778 > /A
sha TE R R BTsE > BIFIARE AR - RIDKERE fEE
FRE G A FLL IR IR 6 (8 H -
ERFHARASRE 7 2
a fEEREST - AMRE 20080 2EEEFRERE - (H2F
JE SR A BT BB PR AR E R A IR - IR A EORTIZ
it e Y B S ARy~ AEEERVBR T JE S T WL BRI -
b. FHHYEENZRAVAEE S T 1R (FRI - N4 742 M (mea
culpa)  FERRIRAY T HIZEGER - L T HRRAYE AR -
c. BNFIR (BB AR AN - BORETRE ISR
sl A B ERAI S -
USRI & RTHY PSM AE#E
d. FERB R ERZ BB R AR I PR R EENINER > 5 ZRIR T RE
A GRE) - BRI ASEECL e BB LNIET 2 HHIE
PRHREA] -
e. )2 AR RIS M T EbRRIS - L EEEIRIEIRRIERE B E - 1]
REIGE A AT HYIRSK -
fAESRIVEREZ 2 CRUARENK) - ElsRiEE G @A (40
HAZOP) HEME » ZREMERIE Sy " & HUEREIRIA - 405% LOPA
aFd T ORIETRFERY e e - BB PR AR el A PR AT RE & i
ke A EAHHZE Al e Gl H IR -
o WEHEIRHVEE NG EAE L o EEAFAER > Bl 901 R

“E:%u o

-39-



C-~ fakeifE AFERIRESR ARG R EES (1973)

T [E— (i i TR > BERAFERREERRN - W EAVE AR 2 BN
DU SRR R Al SRSV FHREREELRL - & BRI aliE
B B E R DARREEST » (HE K E S PREE R bR - SRR
ISR - B—R O REBEHEEEMIAE SR LA RIEN LK
i > ABREERSN LA EaR - TR TR - (B & TRREESS
A o A SER PIW SRR EES - —( “BrE" SHgEiREERm AL > —
(B A i —(E M EAFEARE 8 APRRT - FReCS R RATFRAY AR &
BHEIEAERSERE - OfEA OV 7RI RUE By
BEREHA R - RARFERE] > WRHBUT AR > FROTEE
R

ERARABEZE S

EBRDEBIR AN AE(LEYE BRI A BSMHS
MHAEYEFIZE AL - MSDS fEFIRETE 1993 FA # E SR m
TiESERE 1983 4F -

BORE e AR AEEEB NS » AN RIS AR R - {2H
NERZ AR 774 - JIISRAEZEN A BLURERZR » WA ERE M 5
R R S A BRI e - (B PR R S A PR 2
TEAL > ERTA PIWCLIESF ) RS E R % IE TAE -

A5 F & iy PSM A2t

HUTHVERS A LT B -

a. HEAFEAZEM

b. BIERBNERYE (551)

c. BEARES > (oA T E

HERET O] SN TR B4 (& TR RE - B PTV B A iEfES
o ZETIFER A DT EMEN - ZeiiEz:

a. [BEPA T

b. EEFRIPTEE b EMP

c. HEHi%

-40-



d. FT5 EMP 3if: 28 &

e . ARIREAPAZE IR Al A

TEFRAUBIEZ2 205 (X » HAZOP B FMEA 5 RAVEksakn| 74 g %E
R B m] SRR M TR fE B A 2 8 e FERZ 5 A [FIRYEET -

D~ {EMHEesBURE F2r8hay HiEEs - BEIMEBIE (1980)

—{[EFT R B $58 (CAN) TRgEIEAE e % 2 4 - e R B sy
TERIRE » TRA —(E B2 R R CAN 7ARZE A 2 = R s i TH
H o MAREES RIERLIREE & 5 2RI ENHEAE—(ERE - RIEETHERY
MESHE AR B K DRI S5 AR S - BERE S T SR - (I E S A RE,
MEE  (H BT TREEAEERE T T AT LU R AREAL

Bkt 7T —HEESIR AR - FIRRST RNy 1-3 20K - &
HeidEes o )2 #E(T MOC(management of change » BFEH) - )gH
AELTERETAL - K& 3 EEH - HHIIAEEEZE AR » (ERITH -
RIS - BRI TR - ARG o KUETE BRI
Taes LIFGIRY > BlIEN SRR A @ HESREEREES

3r

o
il

i)

BRI 2

a. BEIFEIE (HERER) 4HEBNEEZEHE » AMEER
kB S G F R B aE 20% LK A s s R 2 -

b. 4 1974 FHE Belrte 2 1% » HEFARERIIIUENEE
197571976 FER IR TR TEE LAVEERE - A S AT REA]
BN TE  HEMNERREZEH TP ERR 24 -

c. EIFREIEGEERMEIT MOC » T4 A TR B S T T
fli » RTINS I HZRE TRV [ EUUE TR -

d. Ryf& R CAN Z45 8 es iR E G EAIREY » BN BOaEE T 1
JEIERE T - A AR -

AR FH & iy PSM AZEEtE

e. —E{LHEAEIRIE J7 I THVHIGAZRH - [EH8 CAN o] DATEREEb )

-41-



TR SRR E R EERY o (B SAL  FTZFIRY SR T
Ve P RE TS BURNEY - 5 RIBETEMRHRF 68 R BB -

f. EZFEL TR RRIF AT T 52 B4 MOC - HAZOP FIRECLASHEE T FHTE
RHMRE - HiE e A EERY > SRR R R R > B
HIDH > AR SR (] B AR -

E~ SPHEH MBS TS - HE 8 ASET (1982 4)

EETUHIBR 2 - HOMBUE T A BRE R S RYRURL /B B B H R E E UL
eSS PR IE - MRAERE O oy BiEes T B O A H U EE ) e A BE R
B > WEZSIEESH A R B N orses - BERRHOAEEY 1.5 2 HEH
6 x 80 MARY{ERE

— KT —RiR(F BESBL GERERT AT RCE) 7B 0GR - Rk
SR FIEERALELFT - TLRIRNE - TR E B NS - B E BAERIE
g FRFE - REEF 10 B - —REdle A BRIAEE A BFEITSS
Wedie - (R afe 3 e T B AHUBIATIRSE - 5k 8 ASET » NEHERR
BohgEhE G flsE 1 ISt -

FERFEasti - S9lt & A mRENHEAHH HIFE A EE - Ak
FEERH AR H A R IRUE 2K H B LA L 18 ELRE AN B A E B g9 ik
JrefE  EEEMRE T EEY 1Ok > HAE 1 EPRAVRL PVC &5y > FERT
K8 H - PVCEERYERICEEEE PVC B g RRr = - A H T A0
‘B R ERARA -

ERAARMBEE 7 2=

a. B PVC SAUHYRE - L EMMEEE R RN - A EEEE

EHYERS > BEPR MOC AE(LER SRR (F P E&FAE - EEIRHIE
YEVIERE - KRNz EREHA A A" Hop &g eEk
RIEPIREE R - B TAERERAERM IR MOC -

b. FLET A E A SAERGHE ST B ERYE AR - BRI A

FAPZAES R/ N2 TR - B —JURNELIE 18 /NEFHYZEFE I AE
BYHNFIAE G HRLIRIE -

42-



. BB % A R B S — PIERR -
115 I R AT PM At

d. HREZE@EMHARS RERRRYERFTAERE - @EYREFTHR
PR T E R IEAEFERAREREZ 2 EE (MOC) » FralEIRE /MY

S Ll Rre R B AR ME AT RISCE AT -
GRAENIZIEL > AT PR ERIEA B IERG S MOC A &HyiH
B SEHEREE -

e. JEpEEFRIEHREEER -

f. ERAEEZEEET  BEEYS "RIAL AUFRCKESE
Ja\ SO EL Ryt TELHIL I FH A AT PSRN ERIAT R R B G
B TREHE 320 WA FIRIBUEAT RIS - S ERIE
b LR -

F BEEME > RmE 7T ASECHE A HREER (1994 )
FERRR SR AERIR I - A e IR (%) EBHIAE
B > AERPERT—RIFIIAT - TR A KRR - 7 B T AEBMF
FIET - TS E R - B - EHRERE 1A CARE 2 B & #
17 7 B B R E N R EETE - (HIRR g SN I D
PR STE R R ARZ B Y TRt - [ 20 BUR TR
HHERFT -

Self

Deceased &
Families
. RegUIator

Operations

B 20 SEHERERNAREATE

1

Internal

investigation
Team

-43-



. EEREAN: SLER AT EERY > AT EIREH/ THEARS

H AR TSR - B RS R PSR EA R > A F]
H—ibdkhn - FrLURBGRE > A AT TERY » fEEE R
EHEEAN - TEEER - W& - BUBZRNHRAERLAE - EE—1E
AEFARHIEESE - BRI A -

. RGBSR - RN ARAER R > SCE AN TR AR

ANBZEE > HMTEEGE  EFMEHEIRERIERY > ERETE
AR o ARABBIE LA ZEAIRECE - AT AR > SRS
i B AT - RN AEEREREE > RESHONE
R HEZENIRSE PR (B EETEII R IR - BRETE
V2 Ry LA f -

. R AFEREFF S E AT - fRE A ERS 0 =

AR ACEE R0 > AR EI B E AR AT - AR
TE MR CARE Z B & 155 70 7 WEfg -

 BE BARAR I EEEFEIEM > RN A

SE7 o fEfR—FRUEBG R MIN LR R T SRR
17 VPSP E R SRR T AR B REM
- BN ERERL MY - (ARSI RIFIE PRI
EREH -

. BETT B AR > 3500 EY T/E AN BILRIBHIREE T - BK3L

ekt - WHERS GRS - EEE B A S RIGE
AYERSRS, > BIREL L IE N SHETTREH - BV NHA S AFREE
BT TAME 3 B ER TR - EaatER A TR
FIFETHIZR -

- IEAREITHVITE) 5% B S R TR B AR 20 A e e PR

& > BN E R NBA R DURIF IR - (HERAVERRRRE
IZREHHEST - B BIEE 18RI MR BR] Y TE AR —

-44-



FETAF -

. BREIEAATEEE RS ERE (R EFRER) &

I T BRI R AR T — (e A T R A B

B AR ALAEETH - H—A T KRy a A
EREER ARSI E - R AERGAIENE -
ST ETE AR - MR TER I - 187 R HEEE
HRT AL 2 sk > SRERE 7 —(E 2 - /AR EE
JRRAYER AR - A B AR RO A R A oRER - FH A
BRI o R —REKH - FRpERIE BB TTRIAYRE -

- EEHE : R E RN H RS B S T ARSI FAIE

A GEMD > NI EA e DAEE SOFAIRAFIA > 1EimH

PREFREEE > A AFSRUE THATA S ET EEHEENECR - B
HENGIEEE - £ AVHE T o T 7P THEE - e
A ECRIVATAE R - BRIV EETER A~ 2/ N T
HUMEE - WEGERE A LM E M RRIATAER - W
TR E R HEST - —EIEE A0 RE TR E R B AE
O "BUTHHE" AIREERATE NEEEEA R > A AR
FFHETIRATRA -

X

i RAE]EMREIEE SRR I EIRN AR SR RSMEEE A

[FHY - B R EOREERR ARSI - JE TR MRS - A R
HE OB L - MD VAR EHCE 8 T BACIR S M i E]
% SR EIRAMIAY 2 AR R T — LB - TSNS B BTk
HBUalt -

HE BN E SR FERESIFTAIEE)  LAMECRE S (8 7T
ETEHE BIFRRIVEBRE AL TITS 30 SR EEIRHE
HEPREK - BRTIIRE R > SEIEIRINEE - AR - E—F
PREL TETZ I - BB /A ER SR TET > HIRA

-45-



R R B B RS AE A ER - thE BRI TA 0 A
PR DASE A i Ry e AR DU M e g -

a. MR =TS EREREEIL - BEFTLAHELEE] PSM %
b SERRTIEESTEINES — B2 (R sn B
o NSRRI > BADAE -

b. HEREK > HIFHTREINGELELRAZE - BEFRHRR
AL ER{E A MTH R 2R R S A A T % -

(2) %

RO A e 7 30 4 A S A TS R P+ 45
RIRAE TRV 2B R -

AR R SRR E » SRR R EE (B 0 I
A IR g DUORFF LR - IEAERFIFrAD - e EARE S - 5
REVAFEREA (BfEREC) HECFRAEEARNENEL - HEHR
E-HE HHRESHEITACA R TS B

AR IZE B FERIT > S REVIEIURA ZIEARTE - FfTa] A
5 2% T ELARHE E B\ M R B Bt e 2 > SRAPIA FERZ S S — B
FHEEHMIPTAE N R ESCX -

T BITE G AL A RE A PGB AT B I BB B A SR it — L5
B BIEEIENE - BMILAER S TiREE - LHINAGHE
=2 BT EGMN A2 S B0 NS e A i A S I BERY
A RV -

-46-



In ucciation wih e Moy Koy O Conve Process Shety Conter

ozards29

¥

3t 6 B RS | it é B RS

B 21 fEF 20 HWEZLUEHRE



th ~ ORHEER
& H 2 S B BUR S 8 a0 S S BUMPER R - IS B U AE & b 2
RZATEE TR S RO IR EERUE - DURAE IR SRR SR RS » 22
BARPR M S o AR 2 IR b e P A MR B AR R 2 1 U ERAH B B
HAMZ EEVTRBEIR RGN - (5 R E B SR S E IPREE Rl
SFEBSH - ARRHEE S RSN G T

— BHLBHE

1—«»{4
~N =

=

i
O

A

ZGVA

#HEG T (Department for Transport )

(1) el 3 oy S = e K G by e e PR ot S e Z BURFEDF T
A FFSLZ N LS S 3 b o 2 B s s LA g B IR B ~ S
WSS 7 e HE TR -

(2) e E G R T EARE > EERTEEONIPR A E G ha &Y e
(European Agreement Concerning the International Carriage of
Dangerous Goods by Road, ADR)HJHIZE > 1EUE[E G e i f i H B
ir A EE FEETE sy o Ry s i - s B iy i i S = e
T b g R 22 i o Aoy B E AR E S (Maritine and
Coastguard Agency, MCA) K ERFffi/F(Civil Aviation Authority, CAA)
B A ESHE e FEE M b FRMESCEERT Bz
rm B R B T O A AR (BB AL SR T S B U AH B £ 5
FofRfUA R - BRBEITEZ (RE) MR EM TR - A0H; -

B (BN EMITEEE (Heal th and Safety Executive, HSE)E(
A ZE (Office for Nuclear Regulation) °

(3) S Bl R A B B2 B e B o O AU e 2 (A L 2R A SR e - TS
JEFAH A TARE £ R AR e -

ﬂ

s

2. FEHGZEFE (Fire Service College)
(1) TR 22 P [ o B R R 1 201 3 A DA 1000 B g HH BE4E Capi ta
EE > JHPEEGAEH ERELY 200 A - DUBBHHBENIGRE 44 0 B LI

-48-



BRI T H RS > A 40 ZEAVEEER - B EREL BT Y
KB~ TP BB EER  HAR BRI PP e A
FHSKEERT > Wa SRRy ~ EE - 3 - HTzEeEs -~ fofd - 1t
2T T~ SEAEE - RO TR ORE - TR R EEREE
W0 WA TR S o8 B B SR 7 & U R e b -

(2) EERTEHY EHVEI SR LIEE BeE - WARER E TR B —E 2 1R
SERE R - NP2 il SR B - DIECROMP AN B B A2

fHAE

3. Hazards 29 WisT&SE G075

(1) AR & H2k B 23R8 A S e abatHRnA mbsE BB &
KEMRARS - rEacisd s e Tmnv&EaEsll - mes
fit N&EEs - F4E RAFRVERE L & - WA R BRI GR - BARS
SAEARERN > s ARRER - el - ZeREE > DR
B R o

(2) SHIEEARE& Z e famAZ=BIse - S EARES R # AT
R FAN SRR N B AN & (R 2l - BRI i 2 e E B R AL -

(3) ARSI Z BEK e e bR 5 s RS B
WEFEZ— EREBERAREREZWE - AHOK KSR At B4
J& - G TRER A E Y E B o B o AR SRS A R - 581b
KEMPILAF > B&FEEEEHE -

(4) BEISNBURAHRBABR AL R EER SR {% - HIIRI A SRS T B IR
firssam - B HEERAG 2B AR E T2 > DIPGEEEHX
4 -

(5) e/ EmZ 70 A DA T EEAI TR Y BRI N R 2L
HEEZNREETREER BTSRRI R~ —RAVARES -

(6) HE  JEE RISt BENBSUIT I H B 2 B ERE - HHA
NEFREHEFEGALS - SHETESEAAER 2 NZR AR - BRENE
Z BB RER TR R ERN - FREERRE TSGR - &

-49-



an>

1y

%E

E]

H TP AHEE S - MR BN ATREEE -

. RRSEWIE G 2 A R e~ KETRC e ETED

Vo EE TSGR - 1S BREE HME GRS R ALIRE
281> GO EIE P & -

C BRITEERAIRS > #EEGAE > aEETE g > #ET
=3

BS BT AOM » WBEE LR S R BB AR T = - M S
B s BB SRR - EAHSCRTHT > DL EEE — R B & 1
Felll4g -

. BHENEFRESEE A F G S ARHESANREEE - 2

FENGFHTIENE » RAPIER B TA R TR A PR A
i » FRIEIHRBHSEE i 2 BUEIEMTE & - AR [E Y e EAEH
B ~ FESEDUR KRBT R - PUR SR SRR HE 2 -
BFEREZ I - BN E 2 BB RS > S
S SCERHATREA AU (HBBEEZ NEA — Hk = B AL
AT ERIE HARED > DIAIRE A -

-50-



[ ~ B

b

A 0

] Information sharing on the UK regime for
Department ;
for Transport transporting dangerous goods

20" May 2019, Department for Transport UK

Moving Britain Abead June 19

L

Department
for Transport

Agenda for the meeting: (1/2)

Agenda item

10:30 - 10:40
(10 min)

Welcome and coffee

10:40 - 11:00

e Short introduction: Taiwan system for the transport of dangerous goods Taiwan to present

11:00 = 11:20
Short introduction: UK system for the transport of dangerous goods UK to present

Oriver traming

* Structure of driver training, Examinations, Refresher training, Proofof UK tointroduce.
traning (certificates)

Equipment for and adustments to vehicles carrying dangerous goods UK to introduce

L

Department
for Transport

Emergency respanse procedures for dangerous goods accidents
12:10 - 12:25 « Parties responsible for attending incidents
-

i UK 1o introduce
« Advice and support for emergency responders (the National Chemical
Emergency Centre (NCEC) ChemSate senvce)

125-1255 [N i

Ensuring vehicles are complant with the regulations
BRI - Enforcement strategy and stakeholders

to ntrod

« Education and faison with industry ad e

« Inspector raining
R il < sl uestions Al

Agenda item 1

Short introduction: Taiwan system
for the transport of dangerous
goods

4 Information sharing: UK regime for transporting dang

Moving Beitain Anead

Department
for Transport

Agenda item 2

Short introduction: UK system for
the transport of dangerous goods

Information sharing: UK regime for tra Moving Brtain Ahead

L

Department

for Transport

The United Kingdom aims to ensure carriage is safe and secure, we well as
practical and financially viable for industry

» We estimate that goods transport ts f
6% of all freight transport in the UK

» The UK aims to maintain a safe and secure system for
transporting dangerous goods that facilitates trade without
placing disproportionate burdens on industry or
regulators.

» We follow separate United Nations-body regulations for
road, rail, air, and sea. As a Member State of the EU, we
are required to commit to the specific regulatory texts we
follow.

Over 50% of our dangerous goods
freight movements are estimated to
be flammable iquids.

o

Department

for Transport

We follow ADR, RID, the IMDG code and the Technical Instructions

Transport Regulatory tex EU law! d Kingdom body
mod regulation responsible
-, Ross ADR Oirective  Department for Transport
{UN Economic Commission for Europe)  2008/88/EC
Rai  RID, aka.Appendix C to COTIF
(OTIF)
sea IMDG code Directive  Maritime and Coastguard  Executve Agency
(1MO) 2002159/EC agency (MCA) o
Air Technical Instructions ECreguiation  Cwil Aviation Authority
(1CAO) No. 96512012 (can)

we do not transport dangerous goods

Department

for Transport

However, the UK can deviate from the regulations

» Contracting Parties to ADR and RID are only obliged to implement RID and ADR for cross-border

transport operations. However, the UK is also abliged to implement these regulations for domestic
transport as per an EU Directive, 2008/68/EC.

» The UK can use various Instrumentsto deviate from of relax regulations

1. Authorisations. 2.8i or Multiateral agreements [ll 3. Approved derogations.

Levelof spproval UK approval only Signature by another Contracting EU approval
required Party to RIDIADR
Description Special time-limited or  Initiated by RIDIADR Contracting  Long term EU negotiated &
one off approvals to States with up to 5 year validity. authorised domestic
move dangerous goods  Intended for Intemational transport  derogations from RID/ADR
domestically outside of under conditions less stringent
requirements. than in RID/ADR See next siide

[

Department
for Transport

The UK publishes its list of domestic derogations online

Examples of deragations include:

o Road Derogation 3 + Removes the need to camy fire extinguishing
( Exemption from the r alirg 1o fre-fighting equpment equipment on board when camying excepted
for the camisge of cer 7 road ’ packages of radioactive material

Road Derogation 7 » Relaxes vehicle supervision requirements. for

& ’ certain Class 1 oads, provided parking
Supsrvision requirements for vehicies camying Class 1 goods location is safe and seeure.

Road Derogation 13

The carmiage of sicohal in woodan casks.

+ Enables wooden casks to be used in piace of
ADR comgliant packaging for alcohol - utiised
by the whiskey business.

ng: UK regime for fransperting ¢

ed

Department

for Transport

Other government bodies take primary responsibility for Class 1 (explosive
substances and articles) and Class 7 (radioactive substances)

» The Department for Transport is not the competent authority for Classes 1 and 7. These classes benefit
from specialist, class-specific knowledge in other departments/bodies.

HSE, the Health and Safety ONR, the Office for Nuclear

Executive, is the competent Regulation, is the competent
authority for Class 1 authority for Class 7.

HSE is a0 responsible for \

enforcement of ADR and RID N

n

» The HSE and ONR are both sponsored by the UK's Department for Work and Pensions. HSE is an
executive agency (considered part of ‘Central Government'), and ONR is a public corporation

10 Information sharing: UK regime for transporting dang Moving Betain
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There are many other key stakeholders within the UK government which
assist with the transport of dangerous goods

DVSA - the Driver Vehicle Standards Agency Inspects dangerous gocds vehicles and issues cedificates.
of approval for them.

VCA - the Vehicle Certification Agency is the responsibie authority for the certification of
packaging and intermediate bulk containers used for the transport of dangerous goods, They
are aiso responsible for the appointment of suitable test and inspection bodies to conduct
initial and periodic Inspections of tanks and pressure receptacies. The VCA aiso operates a
dangerous goods enquiry service on behalf of DIT.

Other key

e Scoltish Quakifications Authority is responsible for the ADR Driver Training

SRR e qual rcahon and the Dangerous Goods Safety Advisor (DGSA) quaiification,

Police — the Police actively enforce ADR In line with the HSE's
enforcement strategy.

Department
for Transport
How does ADR differ from the Model Regulations?
» ADR uses the United Nation's Model Regulation as a basis.

Provisions from the Model Regulations are amended where it is
necessary or helpful to make them specific to transport by road

» ADR also contains two Parts — 8 and 9 — which are not included in the Model Regulations. These form
Annex B, “Provisions concerning transport equipmentand transport operations". They include road-
specific provisions such as driver training and approval of vehicles

-

Pat¥  Requirements for vehicle crews, equipment, oper

on and documents

Pan9

wretents concerniog Ihe construction and spproval of vehicle:

Agenda item 3

Driver training

tion sharing: UK regime for transporting dangerous goods. Moving Britain Ahead

Department
for Transport

For most transport operations, it is necessary to have an ADR-trained driver

8
222

» The carrier must ensure that the appointed driver is suitably trained in advance of any work invoiving danperous goods.
ADR requires most drivers carrying dangerous goods to hold an ADR driver training certificate. This s fike a driving
license for dangerous goods. It demonstrates the driver has undergone the necessary training for that transport activity

and passed the applicable examination

@ Reaurements for dnver raining are setout in ADR Chapter 8.2: Requirements
concerning the training of vehicle crew,

» In ADR, training is for applicable for both drivers and other personnel invoived in the.
transport operation (e.g. loaders and unloaders). The most regulated types of training is
that given to drivers. DGSAs (Dangerous Goods Safety Advisors) need to pass an
exam, but don't need to go on a specific training course.

Exemptions: There are some cases where the driver does not have to ADR trained, typicaly cancerning packaged
goods, .g. If carrying only limited quantities, or ifthe Ioad is exempt from the requirements of ADR, e.g. because it falls
under the ‘small load’ threshokd in 1.1.3. However, in general all tank vehicie activity requires an ADR-trained driver.

Department
for Transport
What do drivers need to do under ADR?

O Ensure they carry on their person their ADR drver 01 Ensure that any torch or lighting apparatus used does not exhibit
raining certiicate (f required) and photo 1D any metal surface kable o produce sparks
O Ensure that they have read and understood transport
n proded in advance ofamy anspod 1y Engure that smoking i prohBited during handing operatians in the
operation. Ifan ssue does arse wi the documentation = ETER T EORLS PRI NG
the crew members must raise and rectify any matter =
prior to driing the vehicie

Q Ensure that the engine is shut off during loading and unioading
operatins, except where i has to be used 1o drive the pumps or
ofher appiiances forloading or unioading the vehicle and the faws
of the country in which the vehicle is operating permit such use

O Keep written emergency instructions readiy available
the cab

O Check to ensure al vehicle safety equpment and PPE 0 Ensure that no vehicles carrying dangerous goods are pa
without the parking brakes beng appled. And that trailers without
braking devices are restraned from maving

is provided and raise immediately any deficlency or
missing items with the carrier

Department
for Transport

Q Check and ensure the vehicle is propery plated, 2 fresponsible for tank fiing or emptying, ensure as may be
placarded and marked. Ensure orange plates, piacards  appropriate {e.g. for flammabie Squids) that there s & good
and marks are kept clean. And when they are not electrical connestion 1o the earth prior to the emptying or filing

required remove or cover plates, placards and marks operation
Q Ensure that damaged or leaking packages are not Q Ensure no dangerous mmu S Mg sidance s 2
loaded

the outside of tanks filed or

2 Ifiwoied n the loading operation, uunlly or during the transport
Q Ensure they do not drive a vehicle they suspect is not n operation, ensure dangerous g are proj secured to the
compliance with national legislation or the ADR and
raise and rectify any issues prior to driving the vehicle vehiole, f relessed 1o orload partof the shemec. Temeinieg
4 dangerous goods must be re-secured 1o the vehicle
Q Ensure that apart from members of the vehicie crew. no
passengers ave carmied n transpart unts cartyng
dangerous goods

[

Ensure that vehicle supervision provisions are adhered to

2 Ensure that members of the vehicle crew know how to
use the fire-fighting extinguishers

Department

for Transport

The SQA manages the ADR driver training scheme in the UK

» To obtain an ADR driver training certificate, a driver must complete a mandatory training course and pass
an examination.

» The Scottish Qualifications Authority (SQA) manages ADR driver training in the UK on behalf of the
Department for Transport. Training centres carry out the training to approved standards, SQA:

)\( SQA a. Approves all activity within the scheme — training centres, trainers. assessors.
b. Provides the ADR sylabus 1o training providers
c. Provides the ADR Manual of Practice outlining the rules and reguiations of the scheme
4. Sets extemal assessments which training centres invigilate
. Has External Verifiers which audit, monitor and report on training activities.
1. Issues the ADR Driver Training Certficate using the photo identification card

Department
for Transport
ADR requires certain topics to be covered for driver training

» Subjects to be covered by the basic training course shal be, at least

General requirements governing the carriage of dangerous goods

Main types of hazard
Information on environmental protection in the control of the transfer of wastes.
Preventive and safety measures appropriate 10 the various types of hazard

What to do ater an accident (first aid, road safety, basic knowledge about the use of protective
equipment, instructions in writing, etc.)

Marking, labelling, placarding and orange-coloured plate marking

What a driver should and should not do during the carriage of dangerous goods.

Purpose and method of operation of technical equipment on vehicles

L

Department
for Transport

Prohibitions on mixed loading in the same vehicle or container
Precautions o be taken during loading and unioading of dangerous goods

| General information concerning civil lability

Information on multimodal transport operations.
Handiing and stowage of packages

Traffic restrictions in tunnels and instructions on behaviou in tunnels. (prevention of incidents, safety,
action in the event of fire or other emergencies, etc.)

Security awareness.

19 Information sharing: UK regime for transporting dan
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Department

for Transport

A basic initial training programme lasts at least 3 days
» The training programme incorporates theoretical

training (i.e. classroom leaming) and practical training.

» The basic training course should consist of 18

hing
units. Teaching units should last 45 minutes, total time
~13.5 hours

» Training is sproad over at least 3 days as, nomaty. not
more than 8 teaching units are permitted on each training
day.

» Individual practical exercises shall take piace in connection
with the theoretical training, and shall at least cover firstaid,
fire-fighting and what to do in case of an incident or
accident

Moving Betain Ahead
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(see 8.2.2.3

A

Behaviour of vehicies on rosd. including
movements of the load

There are also specialised training subjects for tanks, Class 1 and Class 7
)

expiosive and pyrotechnicel radiation
substances and articles
+ Spacificrequrements oftha vehiclas + Speciicrequrements conceming
Specife requrements packing. handiing, mixed ossing
i leading of end stowage of radiosctve materal
various and
systems Clane 1 + Spacialmeasuresto be taken in the
avent ofan accidentinvoh
+ Spacificaddilonal provisions appicableto Tecectiva e

the use of those vehicles (certéicates of
approval, spprovs merking, piscarding etc)

]

Department
for Transport

Refresher training

L\

» Refresher training is required to be undertaken at least every 5 years to bring the
driver's knowledge up to date. It should cover new technical, legal and substance
related developments

» ADR requires that the duration of the refresher training including individual
practical exercises shall be at least % the duration allocated to the initial training
(~7 hours for a basic training)

» As perthe initial training. the driver is required to pass the exam at the end.

» The UK does not currently allow ADR training to be done online. There are
intentions at the intemational ADR level to facilitate online training, however the
UK retains the right to decide whether it allows this domestically.

Drivers may also replace a refresher training course and examination with the correspanding Iniial raining course
and examination.

-

Department

for Transport

The ADR driver training certificate demonstrates the driver has successfully
completed the necessary training

-
and renewable upon successful completion of refresher training, == This s the cerbficate rumber

» When applicable, a driver's ADR certificate must be carried on the
vehicle, To allow police to check the vaiity of certificates from other
countries, all Contracting Parties to ADR are obiged 1o provide models.
of their certficates, which are then posted on the UN's website.

tain Ahead
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Agenda item 4

Equipment for and adjustments to
vehicles carrying dangerous goods

24 Information sharing: UK regime for transportiny Moving Beitain Anead

Department
for Transport

Chapter 8.1 of ADR deals with required equipment on board transport units

» Safety equipment must be carried for personal
protection whether during routine activity or in event
of an emergency.

» ADR specifies both personal protective equipment
for drivers and crew, and safety equipment to be
carried on vehicles for use by the crew.

» Itis the responsibility of carriers to supply safety
equipment and ensureit is provided and maintained
in good working order

Department
for Transport

Mandatory equipment

For each vehicle For each member of the

vehicle crew

Additional equipment

= Asuitable wheel chock = Awarning vest = An emergency escape mask

for each crew member if

* Torch carrying Class 2.3 0r 6.1

* Two self-standing waming
signs

+ Protective gloves

= Ashovel, drain seal and
plastic collecting container in
vehicles carrying Class 3
41.43.80r9

= Eye wash (not required for all

dangerous goods) = Sdfely glasses;

Department
for Transport = =
Fire-fighting equipment Anranspor uts Mdinimum of 8 2 kg cry powder (or squivalent)
extinguisher - sutatie or fghéng acat or
engane fre
» ADR specifies fire extinguisher Unis with max. One or mare. fro oxtngushers win

permissiio
requirements for transport units mass of more than 7.5 toanes

carrying dangerous goods.

minimum total capacty of 12 kg dry powder (or
‘squivalent) - a1 least one extingusher being

‘minimum of 6 kg capecity

» Extinguishers must be T o
maintained and inspected 35 tonnes N bl G
annually. This will be checked by d including 7.5 fonnes. g
police during enforcement minimum of 6 kg capacty
exercises

Uits with max, permessible
mass of 3,
tonnes. equialent)

One or more portable fre extinguishers win

Transpod Units exemptad
under Smail Load Exemption

(ADR 1.138)

Minimum of & 2 kg dry powder (or equialent)
extinguisher — sutabia for fighting @ ca or
engine fire

Department

for Transport

Parts 6 and 9 of ADR deal with requirements concerning the construction and
approval of tanks and vehicles

» Vehicles carrying dangerous goods must comply with vehicle and tank specifications in ADR

» Depending on what transport activity is being conducted, an existing vehicle may be adapted for the
transport of dangerous goods, inspected and approved for use by the DVSA

Departme
for Transport

Agenda item 5

Emergency response procedures
for dangerous goods accidents

Information sharing: UK regime for transporting dangerous goods Moving Beitain Anead

rtment
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The Fire and Rescue Service in the UK is responsible for attending dangerous
goods incidents on the road

» If there is a dangerous goods accident on the road in which
there is a confirmed or potential for release of dangerous
googs, the UK’ fire and rescue service will attend to secure
the area and make it safe in the immediate term

L CFRA

» They have no responsibility for the ‘clean up' of
pollutionhazards/wastes caused by others and are only
responsible for wastes produced by themselves. (e.g. if they hose.
down 2 building and need to collect contaminated waste water)

» Apublicly available operational guide is produced by our :
Department for Communities and Local Government. This 3
gives direction to the Fire and Rescue Service on attending ~ «*
incidents involving hazardous materials, includingtransport
incidents

-53-



[

Department
for Transport

L

Department
for Transport

The ChemSafe scheme: advice and support for emergency responders The UK has hazchem hazard warning panels on tanks which provide

immediate action guidance to Emergency Responders
Chemsafe is the UK chemical industry’s vokintary scheme for providing expert advice to the emergency services in the » Tankers carry a UK Hazchem warning panel which provides an emergency action code.
event of a chemical emergency. It is funded by the Department Transport and Chemical industries Association.

It sets out performance standards for responding to emergencies based on the folowing response levels:

Hazchem panel

» This code advises the Fire and Rescue
Hazard Warning Panel Service on what immediate actions to
e |

take if there is an incident
“"' i — ""“’“' — - — » Once immediate action has been taken
Information, remote from tional Chemeal and Emergency Ceatre (NCEC) thicugh a 24/7 dedicat ve lif r
T el o R o D to save life, protect the environment and
e posar sor prevent he ncdent escalatng, he next
2 Technical advice at the Companies discrefion - a rumber of Chemsafe member comparies operats Phass knviues Iating fore celalle
incident scene

3 Chemsafe Response Network that will provide Level 2 assstance 1o the
‘emergency services on behalf of ancther Chemsafe member company.

3 Practical assistance atthe  Companies discretion
Incident scene

information from the operator or driver.
company, paperwork from the vehicle
cab and various data sources.

K regime for transporting dangerous. go
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for Transport
Example: Emergency Action Code 3YE The Dangerous Goods Emergency Action (EAC) List

The book s

ADA Agroomerts). T

Aoguiatons

2 Emergency action cordes are a valuatia ool for e T reeponcder

4 ricemation. The doc

‘ s
Tre assgrment of emergency

Stonalp

wpertes

[

Department Department
for Transport for Transport
Other resources: Emergency Response Intervention Cards (ERICards) Other resources: Emergency Response Guidebook (ERG)

Prouder: US Department of Transportation (DOT), Transport Canada and
the Secretariat of Communications and Transportation of Mexico (SCT),
(New edition every four years)

This publication
ambuiance o
h

s written for first responders, frefighters, polioe and
's when responding o a transport emergency invoiving

dous materials. It is updated and ra-issued every four years. Tha
Searches book is divided into five-colour-coded sections and has been written
res roktng 1o substance name, UN Number, ADR adt during the first gency 1 by thase
PAMLATTLATON 13 e PHIOS Mmoo oA agencies that may be the first to arrive at an incident, After identiying
x both personal computers and

Nord b ok pacral s the substance, the relevant quide numiber to follow is selected. The ook
also contains detads of inital 4 t .

commonly but eronecusly referred to as ‘evacuation distances..

]

Department
for Transport

HSE are responsible for setting the operational strategy for enforcing ADR

» The overall strategy is to operate an inspection regime that makes the best
Ag en d a l te 6 use of the skills of HSE staff, Police and DVSA officers to Influence

companies and other stakeholders. The regime includes:

H S E 2 Vehicle checks at the roadside

21 Inspection of compliance with UK faw during visits to duty holders: premises this
Health & Safety invoives both the assessment of management systems (including the role of

Ensuring vehicles are compliant Executive e DGEAY i cachs o vehitas ol 1 o
with the regulations

Regular Kaison between HSE, police and DVSA officers at both national and local
tevel, and

O Liaison with intermediaries such as trade associations to improve contacts with
duty holders.

haring: UK regime for transportin
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Kevin Keeler BA(Hons) GIFireE
Head of International

Training

t: +44(0)1608 812040

m: +44(0)7753 226817

e: kkesler@fireservicecollege.ac.uk
www.fireservicecollege.ac.uk

e

Keith F B White BA
Principal Consultant
Dangerous Goods Packaging

VCA Dangerous Goods Office

Cleeve Road
Leatherhead
Surrey, KT22 7NF
UK

Tel: +44 (0)1372 226 113
Mobile: +44 (0)7799 071374

Email: keith.white@vca.gov.uk

www.dft.gov.uk/vca

The Fire Service College
London Road
Moreton-in-Marsh
Gloucestershire

GL56 ORH

Part of Capita Group
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The Fire Service College
London Road
Moreton-in-Marsh
Gloucestershire

GL56 0RH

Part of Capita Group

Roh Hathlia
Head of Dangerous Goods Division

Zone 3/26

Great Minster House
33 Horseferry Road
London SW1P 4DR

Tel: 020 7944 2758
Mobile: 07826 510680
Email: roh.hathlia@dft.gsi.gov.uk

www.gov.uk/dft

Richard Johnes
Programme and

Shared Services Manager
t: +44(0)1608 812099

m: +44(0)7769 666740

e: riohnes@fireservicecollege.ac.uk

www.fireservicecollege.ac.uk




