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REAH B EhER AT 2% (A LS.)

* RO BREHIEEERA R AT A
*Hoh = B 4w BL Y 2 B 75 Q45T UN LOCODE

—>~  ALS.HEVHEES R e AN S A S Rh
GUIDANCE ON THE USE OF THE UN/LOCODE IN THE
DESTINATION FIELD IN AIS MESSAGES

1). LS. 2t R EDRH B A BB T 4 — T s el

EFHAEA AT AT, AR EIME BT DUFERL A B Bk 5 24
RS, 5 T A A B B By, B A R 48T 24015 58
NE R E . RIS EEREUR MEITE ALS.
AR N A BRI, 48 R [E— {1 B Ay 144, 4%
TR 5 PN [ Y 4408 AR AR B R i A B 22 15 ([
—BOLTEAZE AR FREIR) A ESE BN’ A REE 2L
A.LS. 3 B AR U E R RE 8 I A A AR e A
AETTT 2288 H A3 A s R B, B L (A [ R
W& b, T RE BRI E B Y R T R R R R, & AE
i AR CTERHE, FE S PR A AR =0 DA R s P H — 24075
e RS L AR S TN

The mariner is able to enter the ship’s destination into
the A.LS. at the start of each voyage, and to keep this
information update. Evidence shows that mariners are using
different names for the same location when entering
destination date in their A.L.S. units. This situation leads to
confusion and inefficiency in date interchange. Therefore,
there is a need to harmonize date input when entering port
information, by adopting an available universal protocol.




2). e BB B AR

I B A A Es E ARt E R A | (3 A B & B
FH S SBEHE 2y A 3 AR B N — =S BRAES , —MA(EH
Hst A BRI ALY, et AT LU A 20 {E~FIT(Rh), i MRz

B E— BT, 20 6 {EfizrT(Bits)HYSEEIE
HEZRAS ARG FTAR R Y.

It is recommended to use the existing destination field
for entering both the port of departure and the next port of
call(space for 20 characters of 6 bit ASCIl is available), using
the UN/LOCODE.

3). BB ARG EER

FITHERE (5 FH BV k& [ o FH It B AR =X, 72 R 6 (M
W5 AR N B4 RO, B e —[EE AT E, S
15 N — A Z E# S oA TE.

The recommended format is to indicate the port of
departure at the first six positions of the date field followed
by a separator and then the code for the next port of call

B
&

4). [EFRHZBE T — RSB

T T W IGR £ (B 2 A A B AS DA R & Bl HH 8RB T —
AR B, W A 2 (o P 2K B, a01% 2 221 PR, Holi
TE Rt o B A ] 94 B A 2R A R4 JLER AN 17 R RE RS P,
ALS. 2t H ARSI A {58 R Mg [ 2 FH St G B

In order to identify that it is a UN/LOCODE, to separate
the locations and to indicate the ‘from’ and ‘to’ ports, a >’
symbol should be used as a separator, see example below.

A ship is leaving Dubai bound for Rotterdam. Use of the
UN/LOCODE would represent this voyage as below:




“AE DEX > NL RTM’

(1 (A (1 Z2BR)-

v lR}M

LgTE DEX > NL
B (CBO%) (HH) CBOS.

5). [RRERR T — R smBL]

TREAREEE N —(E5E800E L, SHESRHMAE A
70?00 DI A A B A F AR, DL R T & B RHR ALY
F&=(, BRI

IF THE NEXT PORT OF CALL IS UNKNOWN, “?? 2??”
should be entered instead of the UN / LOCODE in the
corresponding place in the date field. See example below:

(126 i) (1 2R

!

%E DEX > ?? " 2?7

Tt

(Ei40) (GBOA) (REEEEIR) (REEEEIE)-




6). [t B BT M R R B BB B 1 4478

(RS 3 P 1 2 408, SR 4 B A 5 5 B8 28 P it G 1
N, SEAEERMBIOIE A XX XXX, DA (R [ 3 P Ht BEHE,
PUBFrEE R A=, 22 A1

If the port of departure does not have a designated
UN/LOCODE, then “XX XXX should be entered instead of
the UN/LOCODE. In the corresponding place in the date field.
See example below: “XX XXX > “US PBI”

(1Z5R) (%f) (1 ZI_EE?

XXY XXX > us ' PBI

(SEER) (ﬁ;.,,lﬂﬁ) (Bi4) (EOH)-

7). BERRANEEYRERN T BB O £
\fE FEE 335 O 278

RN — S FE A L 2 41, WoR 4R B A &R 28
SRR PN B, 55 50 R 2 R A8 SR S BH S 4 478, i AL
H A& RO, (BFER A B AR IV E R 2
AL, 55 Je i o A ===" (=B & FT55%). T
A BERERR, 5 5 FH BR AT Y A I BE 2 T, AR ML
2T, HAYEAE B R AR, 0] 58 S P 12
A CIHTE R A M. 251 R4

If the next port of call does not have a designated
UN/LOCODE, the commonly accepted English name of the
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destination port should entered. Preceded by “===" (“three
equals signs”). If no such name is known, the locally used
name should be entered. In this case, there may not be
enough space available to indicate the port of departure. See
example below:

1z Wi (1 2

v

JP YOK > US ===ORRVDKEN}

T

(Ed45) (BLIH) (éﬁ) (K= O )

“=z==0rrvdken "’

). [ BB A=

(B0 S me e 2 H Ay 3t 2 e 2 8 FH Ay & s e 2 S04
SAA RS AT, 55 Al A IEE B Z BRI, FE St A =
EFE R ===" 23 N1

If only the general area of destination is known the
name or accepted abbreviation of the area preceded by
“===" (“three equals signs’”’) should be entered. See
example below:

“NL RTM >===US WC "’

*Indicating a destination on the United States WEST
Coast.




1z (W (1 ZzfR)-

S S

NL' RTM > ===US ' Wd

é;ﬂ) I (%Té) (Etﬁk

(=EEERAT)-

=~ BHER - BRRAES EREEEAZEETR

Measures Subject to Maritime Traffic Safety Act

1). EREAE BB AR RIS AR E B B (B ZRHE
fir b8 AR HIE B L (B )RR &R

Enter the symbol showing the destination port
in the column for information on Destination (Final
port) of A.L.S.

Wi iE s e S RIS E il NS ESSE S
FiA A RE, & AR B MU T IR RS TSI, BB ERtfn e
Bha A S S s N HY H Y () s e Btz _E i ALK
TR BN GE S E R

For those ships that will sailing on the route. enter the
symbol showing the final port in the column for information
on Destination

*FISNETSR: & A B A AR F ARG B B8 2457
A0, BERBEER R ZITEIN 24 /NEHRFERR R AVRLAA
Excluding those that are not equipped with A.I.S

10



2). WEhNfEELE R R GBS &

Add the symbol showing the via-route, if required

O TH#IBRE: A, AMEANE B AL EH EEN
T BRI B ST ATHY
B PEAEIEI Y g A RS O A SR 4E
&R
In case the ship is going to anchor in the port or in
the vicinity of the boundary, add the symbol showing
anchoring

(Wi 1z (1 Zf)

{ ool 0le QOOO0
st

1
E#& \ sEHEHROR &

(1) & g
B OO Of:  =fsgs
(2) BREEmERGE): =g

1). BR\S&HEEROH

Symbol showing the destination port

2). BUEKBZHEEGE)

Other symbol showing via-route, etc

* BRSBTS 3 R LR E A

FEEOR QIE BT R B RIELE AR &
B mb ik
When the final port is a port to which the Act
on port regulati ons applies, enter the symbol
of the port as stipulated subject to the Act on
port Regulations (if it is not, enter the UN
LoCode)

11



WA B A H G A F A
[7?7 227 AR S BB 28 L RS
If the final port name is unknown
enter 7?? ???” instead of the UN LoCode

*HRAI R & B R TR, B iR
SENE O AR A IR RS DA GE A
AR TR Z ATIIA === (“===253038
FB”), DSBS B HER, 55 (5 A it

i

If the final port does not have the UN LoCode,
or if the UN LoCode of the final port is
unknown, enter the English name which is
generally accepted for the final port concerned

following the “===" mark. If such English
name is unkown, enter the name which is used
in that area

O Bl HEHGHIRHAEEEES 3 &,

5% JFE SHSBMARTE, 4 2 Ji e e R 8-
2 RS- T e

Example: Those ships whose final port is Keihin
(Yokohama Section). Those ships that
are going to anchor in the Nakanose
sea area in Tokyo Bay. (In the port, the
ship will sail heading for the pier of
East Japan Works of JFE Steel
Corporation in section 3)

12



(At (lﬁﬁ) 1208 ERIEaR

i.lP Y O K K}NNX

HA \ #5%E SRR e T

D). BB R
The‘FlnaIAEort is thg_Yokohama port

2). ERRISCIAERTE- T 2T
The ship anchors in the sea area Nakanose in
Tokyo Bay on its way.

REAOSE JFE SHSRMER R, 28 A HAB LR
TEHYEEAEEOR

Measures subject to the Act on Port
Regulations in the destination port, the ship
will be heading for the berthing facility of the
JFWE pier

=~ BARBARANZ EBE B LOHRENEEER

Measures Subject to Act on Port Regulations

1). TERERH B B SR 2s FIRVERE B BV (E) EEHN

fir b AR B LGB (NS Ek}
Enter the symbol showing the destination port in the
column for information on Destination of A.l.S.

BRI B KA MR B B A RH 23R
FrafiRe, B A B Ry O N BHEZE B HyitE
AREMTATHVEEIEEREN. SFEARM B BIE0 R4
2RAHY B YA E AL L i AR B R CE)RY
For those ships sailing in the port concerned or in the
vicinity of its boundary for the purpose of entering the

13



port to which the Act on port regulations applies enter
the symbol showing the destination port concerned in
the column for information on Destination.

*BISNESR: B BRI ARERFERA B i R4
YRR, BCR R R ZITRIY 24 /NEHF BAHRAIAL AT

Excluding those that are not equipped with A.LS.

2). FEEARE B OANEIHEE () 2 RTEEER
JE B Byt A & M AT A B PR R E AR () B BRI A
FITTEREEHYERE b FEFSS hbn A B MBS SRS

Add the symbol showing the route in the destination

port or in the vicinity of the boundary thereof, if
required.

* 8 P SRR b AISRALRR BAE R EHY H R
T R H B E AT B E R P T s
BR —HFERS S IER A T SHRV4E IS R

In case the ship is going to anchor in the port or in the
vicinity of the boundary, additionally enter the symbol
showing anchoring.

* 8 PSR ES: AIRALR R BRI E H Y
RPN Y BRAERTE _ERUT S AR M s A SRS
()4 U, DUR (B3R A BRI Rt

In case the ship sails in some designated port,
additionally enter the symbol showing the route in
addition to the indication by a conventional code flag
(substitute flag ) to indicate the route in the port.

14



3). WInfE BB Bk (E) 4 ER
Add the symbol showing the via-route, if required.
*NERFE R R E KB SRR MRS s A BUESK
BHIHTES (B )4a U &R

Further add and enter the via-route etc. If required.

4). By A\ B RS RHEERR

O© =HHA: £ E BRI ARG Y B RSB EDR
fir b, 35 E B33 DR B B et Ers i
AN Z IR

Entering Method: Column for information on
destination of AlS.

(i) (1 Z5R) (1225 (&R

NN
> QO Y OO0 Y OOOQO

.
1

& \ BO& fiiscE) AR ES(E)

1) B A s

(2) A0 =fryEis

(3) MiBE(E): —Ar¥Ets

(4) &BYIELCE): =L

1). Symbol showing the destination port

2). Symbol showing the route in the port
3). Other symbol showing via-route, etc

15



O 24 BRERHA-BLBERRSEE "R
\RPEGEKHF TS AH OENER 2R,
i YN S
Example: Those ships whose destination port is
Hakata port and, in Hataka port , heading
for the berthing facility in section 2. They
will be passing by the port, heading for the
east of Mutsurejima at the West exit of
Kanmon port.

(i) (II@ ‘IE AR
K T f WM

EZK\@%% %-E H}zm

1). The destination port is the Hakata

2). In the destination port, is heading for
the berthing facility in section 2

3). It passes by the Kanmon port in the
westbound direction on its way

O 4. BAyHE R H A2 BB EEN Inner
of the Ise wan), & HT K 24 h B & BT
AT EEIZEERE N T S0 AEE

16



Example: Those ships whose destination port is
Nagoya port. They will be in the vicinity of the
boundary of the port before entering the port

(ﬁ%{f) (122 1 Z2R%
>1PYNGOYQFF
1 2

HA\ &hEE AN M

1.: The destination port is the Nagoya port

2.. It will be anchoring in the In the vicinity of
the boundary of the port before entering
the port

= TEHHE 2013/11/25 ~2014/03/12
SR 1. JifT4A% 244 = 2004/12/15
2. HRAISANDAHI—RFE
3. 2005~2006 Guide To Port
Entry

17
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(Chemical Tanker Preparation & Inspection
Progress Introduction)
BRERLCELOERSHR  FETUELANRERE
WG FiF g hA It E T R Ry o

AP TR R AR

Regular inspection schedule.

Person-in-charge: | Areas to be Covered: Time request.:

Open meeting Master, Chief Engineer, 5~15 minutes
Chief Officer, First Engineer

Master General information: all 3.5~4.5 hours

statutory and safety
certificates, crew licenses,
safety management systems,
safety records including
meetings, drills and
maintenance, drug and
alcohol policy, log books.
Familiarization training,
working & rest hours
records. work permit
system — enclosed space, hot

work, etc.
Navigation Bridge and navigation, 1.5 ~2.0 hours
Officer passage planning, chart/

publications corrections,
communications, GMDSS log
and maintenance

Accompanied by | General inspection of vessel 2.0~3.0 hours
an officer external, including
accommodation, poop deck,
cargo deck and forecastle
Bosun store room & power
room. All cargo plant, spot
check of safety equipment.
Test cargo tank high level &
high/high level alarms, etc.

20




Chief Mate Discuss cargo operations for 1~2.0 hour
this vessel, review calibration
records for cargo monitoring
equipment, gas equipment and
their calibrations,

Chief Engineer | Visual inspection of engine 1~1.5 hour
room. Review planned
maintenance systems, Test
main and emergency fire pump

Close meeting Complete report book, prepare | 30 mins ~1 hr.
and review final findings with
Master, Chief Engineer and/or
Chief Mate, 2" Eng.

During the course of the inspection, will test various
equipment, provided that this testing does not interfere with
the vessel’s routine operation and does not contravene any
terminal regulations. ™t {& & € RIGEA P 2 R KRR
TRERA T ERERT, BRATD P BRIV ITE,
2 7 JEiE KO AR ER AR T

It is the responsibility of the Master to ensure that the
relevant personnel are informed and that permissions are
sought from all relevant authorities.

May test following equipment as required:

21



Emergency fire pump by remote method
Emergency generator (off-load running)

Oily water separator (if applicable)

Link test for GMDSS equipment & its battery

Engine room & other places bilge alarm

o v s WwWNR

Emergency steering gear, gyro-repeater and

communication systems

N

Cargo tanks High level & High/high alarms
CO; alarms and/or remote control (if fitted)
Gas detection equipment - fixed and portable
10. Lifeboats engine
11. Other equipment will be spot checked on spot as
required
* Master have any recommendation as to a different order,
then the same will be happily accommodated as | do not
wish to disrupt vessel’s operations / ships staff rest hours.
**If it is your operator’s policy to have their representative
on board at the time of the inspection, then kindly note
that such an individual should not directly involve

himself or directly interfere in the inspection process.

***1'd like to bring your kind attention to please: -

The master or one or more of the vessel’s officers should
accompany the inspector at all times during the course of
the inspection.

The presence of an operator’s representative does not give
exemption to this clause.
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BEERHRED > AA T HRTIEE R FRNER

TRNY TTTES

A

o)

LIST OF DOCUMENTS/RECORDS/PUBLICATIONS
During the course of the inspection, the following

documents, records and publications will need to be
sighted. It will greatly facilitate the inspection if these
documents can be brought to one central location.
Ship's trading and class certificates — (Full copies of any
certificates to be taken by local agent can be accepted

provided you have a signed receipt from agent)

Minor Certificates — Certificates for ship’s safety
equipment:

Chemical Protection Clothes/Low Temperature clothes,
SCBA, EEBD, Fire-extinguishers, Life-rafts, FFA, etc.;
Certificates of Mooring Ropes/Wires (one each), & Fire
Wires certificates

Officer’s Flag State & National Licenses of Competency
and continued Proficiency and Dangerous Cargo
Endorsements.

Evidence of Administration acceptance of crew’s
Certificates of Competency.

Operators/Company ISM Manuals/Policies.

Deck & Engine Log books & Bell Books or Activities Book;
Technical/Handling Information/booklets/Manuals for
Cargo and Machinery operation/maintenance guidance
ESP, CAS, CAP, Ultrasonic/Thickness Measurement
Report, (if applicable)

. Following Copies are required (if holding):
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P wnhe

O N w

10.
11.

12.
13.
14.
15.
16.

17.

Copy of - Ship Particulars

Copy of - Crew List (may by e-mail first)

Copy of HVPQ

Copy of - An up to date the - Officers Qualification
MATRIX as per the CDI form- (Years in rank/on tankers
etc. — Actual sea service)

(Under years with operator and others — in Calendar
years)

Copy of — Last year Observations sheets,

Copy of - Ships trading certificate Index/list

Copy of - The Minimum Manning Certificate

Copy of - NLS — Noxious Liquid Substance cert (if
applicable)

Copy of — Classification Certificate

Copy of - Smoking regulation/Policy/Posters

Copy of - Loading Computer Class approved Cert &
Quarterly tested records

Copy of - Current Cargo(s) — “Material Safety Data
Sheet” — M.S.D.S.

Copy of - Cargo Stowage Plan

Copy of - Winch brake load last tested records,

Copy of - Operator UKC policy &
Calculation/Data/diagrams of “ SQUAT” information

Copy of — Inventory List of Gas Measuring

Instruments/Span-Standard Gases and calibration dates
Copy of - Draeger/Others Toxic Gas tube (Toxic gas tubes)
Inventory list with expiry dates mentioned

C. Followings are ready for checking or comparison (By

1.

each department):
Classification Society Quarterly List updated - SAFNET
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10.
11.

12.

13.

14.

15.

16.

17.

Completed CDI -HVPQ (Copy for checking &
comparison/correction)

Latest Executive Hull Summary & Condition Evaluation
Report, (if applicable)

Latest Thickness Measurements report.

Master’s Review of the SMS

SQMS Audit reports / Corrective action & close out
evidence.

Records of Rest periods / Working hours for all
departments.

Small general arrangement diagram required (such as
from stability book)

Master override authorities — (in ISM Manual page)
Risk Assessment for all department

Loading Manuals & Intact and Damage Stability Books;
IGS, ODME.

All tanks — Cargo/Ballast/Void space/Cofferdam/etc.
regular inspection records

Register of lifting appliances/gears certificate - including
records for loose gear e.g. chain blocks etc.
Procedures and Arrangements — P & A manual (if

holding)

The publications (applicable to the type of the vessel)
listed in the OCIMF Vessel Inspection Questionnaire

Company Drug and Alcohol Policy, and records of
unannounced testing;

Vapor Return Manual or Vapor Control System Manual

25



18.
19.

20.
21.
22.
23.
24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

OPA 90 manual;
SOLAS Training manual (Both in English & common

language)

Fire Training Manual / Fire Safety Operational Booklet
LSA/FFA Instructions for on board maintenance
Records of maintenance of Life Saving Appliances
Records of maintenance of Fire Fighting Equipment
PMS records including class approval certificate if
available

GMDSS Radio Log & posters

Records of Familiarization & Further Familiarization
training

Lloyds Open Form (2000 or 2005) & Salvage Agreement
and memorandum 2011 SCOPIC,

Mooring equipment checking/maintenance/inspection
records

Certified cargo tank calibration tables

Cargo Record Book

Calibration certificates for UTI/MMC

Calibration certificates for reference pressure
gauges/reference thermometer

Permits for Entry into Enclosed Spaces — (in ISM Manual
page)

Permits for hot work

Hot work procedures & Permits records— (in ISM
Manual page)

Permit for work on pipelines, pressure vessels
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37.
38.
39.
40.

41.
42.
43.
44,
45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Permits for working aloft or outboard

Permits for working on electrical circuits
Permits/control of Small craft alongside

Lifeboat “On-Load” release mechanism test / Brake test
record / Inspection records

Life-raft certificates with last check date
Accident/Incident/lost-time and Near Miss reports,
Medical log,

Safety Committee meeting minutes & Evaluation marks
Drug and Alcohol unannounced testing records
(External & Internal by ship)

Calibration records for portable and fixed Oxygen, Gas
detectors,

SOPEP & VESSEL RESPONSE PLAN - VRP Manuals (If
holding)

Records of training drills for Qil-pollution, Safety, etc.,
Oil Record Books of Engine Part-l & Deck Part-II
Garbage Record Book & Sent to shore receipts

Ballast Water Management Plan (By Class approved) &
Exchanged Records

Fuel Oil delivery notes file

Fuel Oil M.S.D.S.

Fuel Qil / Hydraulic Qil analysis reports, any Warning
notice on

E/R regular Emergency stop-test/inspection/etc.

records
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56. Small lifting devices testing records

CDI %, B ¥ it gi&ﬂfﬁl’p"&gi 3%
3.2.1 @REALRL R Y B B A A R B
i iy
3.2.2 FiE kA A _an\ A% 4rB gp(f’*ﬁ LE M P A,
iR, EEH # & B)L”"T‘?\2 Bl 0E AR, 'F'J‘i' %, % >,
R “ﬁ#ﬂnﬁfﬂﬂfr% AR i

s
Description Characteristic Chart Abbreviation
Alternating I Al RW.G.
Fheed 1 F
Fiashing I P
Group fiashing EITEE  GrFlQ)
Occulting 1111111 Occ.

Group occulting I nn Gp Oce(3)
Quick flashing I Qk.FL.
Very quick flashing (T V.QkFl.
Isophase INIfnnil |s0.

Morse HININININ] Mo.(letter)

Example: FI (3) WRG 15s 13m 7.5M?
Al FI WR 30s 110ft 2322M?

323 IR 2 FRFIE A NE AR D

3.2.4 Standing order fre¥ el iy K g — T SERE

3.2.5 fi,ﬂ' S H AT 2R Z GMDSS sk 1Tk pL i
WAL E AR e ek (TR i 3R, § D
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R SER,

326 K% B @I, A RARAE: Lt Qi
5K R pdp 2 ST B

327 KR SEARRE — ¢ 55%PE & % SOPEP ¥ ap &
AR, & MAYELE PRI EID X B E T AL

421 FHFE:

1. No multiple splices;

2. No splice has fewer than 5 tucks;

3. No strands damaged or cut;

4. No signs of abrasion burning(fx £ & 3f);

5. No tainted with oil, paint or detergents. (% & CDI
4.1.17 fr = P42 R)

4.2.2 Refer to: ISGOTT, MEG, TSG, OCIMF MOORING, SOLAS,

ETC.

4.2.3 PURPOSE: For tugs use to towing off vessel leave
terminal in emergency condition. Rigging for towing
wire:

1. not more than 1m above and not below the
waterline;

2. retained on deck between bollards and the fairlead;

3. the rope yarn(.%) %t )can be easily broken.

424 PIERIE D FRPBREFEL 50
Rendering point: i % 8 > 3% &% % MBL 7 60%3]
80%2 &, M 53K 5 60% ;

Brake holding capacity: p R F D ARkt E 4.

551 f i TR A

5.5.2 Drying, Padding, Inert-ing e &_&

553 AR g4I HF enh &

554 p F gacF nb b (- SF Ao drd @) “f 3 A
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1. #f7 ¢ fdF b 4 i e
2. HAF Jyhfys @ %Fz)’i’ R g AR AR lags
gro gyl A E i P AR e

5.5.5 F 4v#hp 4 1 4o CSS,PX,BNZ %

5.5.6 Cargo tanks design density is 1.025, # ¥ % % R
3010250 PlEF A5k KPR BAcT Y 1098 x
1.025xV/p,V % k4348% > p = %%E%E: °

5.5.7 The hazards from corrosive cargoes: i % -

5.5.8 T & :

Solidifying substance: means a NLS: -in the case of a

substance with a melting point of less than 15°C which is

at a temperature of less than 5°C above its melting point
at the time of unloading or —in the case of a substance

with a melting point of equal to or greater than 15°C

which is at a temperature of less than 10°C above its

melting point at the time of unloading.
High viscosity substance: means a NLS in category x or y

with a viscosity equal to or greater than 50°C m.pa.s at
20°C;
Low viscosity substance means a NLS which is not a high
viscosity substance.
b SR 4 % & 3% (Pre-wash) o

5.5.9 The hazards from toxic cargoes:

5.5.10 IMDG §v MFAG % %\'frfé * =% antidotes list, it

P d SR AR R (fRA W > 15 20 B

Table) > #F7h | &9 fEenfdd # 5 e 5 > AN § & * 23
| o

5.5.11 #1 % = % EDC,SM,MX 32 % % B i % controlled

venting, restricted gauging, EDC £ 7 flammable and toxic
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vapors, SM £2 MX £ 5 flammable vapors, =t EDC % ¥ pF
£ 7 PE> £ MASK, # gasmeter; SM &2 MX (T¥£pF& 7
PE, ¥ gas meter.
5512 4 PEH M G5 0 NEE (FR) ~FE @
b —COCH R - fHFpNFiEf
EEPFFRES S - F &g (84 ) -COC & F=> %
Bk (hefd § R ELE bd o R RRY A
Bk ) —dE S FNFER o
5.5.14 Closed loading / discharging and sampling:
1.P/VIR p & iF%E
2.2~ £ 4539 close type UTI & sampler;
3ATHERF PR EAFGLE T B AP EKXAE 2 F Gas meter
5515 * B o3P X, Y, Z 0S chE &
1). X: noxious liquid substances which, if discharged into
the sea from tank cleaning or de-ballasting operation, are
deemed to present a major hazard to either marine
resource or human health and therefore, justify the
prohibition of the discharging into the marine resource
2). Y: NLS, if discharge into the sea from deemed to
present a hazard to the marine resource or human health
or cause harm to amenities or other legitimate uses of
the sea and therefore justify a limitation on the quality
and quantity of the discharge into the marine
environment
3). Z: NLS, if discharged into the sea from tank cleaning or
de-ballasting operation are deemed to present a minor
hazard to either marine resource or human health, and
therefore justify less stringent restrictions on the quality
and quantity of the discharge into the marine
environment
4). OS: other than x, y, z at present considered to present
no harm to marine resource or human health amenities
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or other legitimate uses of the sea, when discharge from
the tank cleaning or de-ballasting operation, the
discharge or bilge water or ballast water or other residue
or mixtures containing only substances referred to as
other substances shall not be subjected to any
requirement of this annex.
5.5.16 1. = faf w7 & gk
1). X: s f &35 & prewash, ¥ #7F ¢
prewashing water shall be discharged to a reception
facility prior to departure from the unloading port,
the cargo record book shall be endorsed by a
government appointed surveyor upon the completion
of prewash and the discharge of the prewashing
water, 2 {$4v > pLag e R F o i W R4k - R
e RIS
2). Y: discharge of high viscosity or solidifying y
residues to the sea is not permitted, » & prewash,
Pd ALY wr,® 2 JF E & d F4E G surveyor
endorse JT B~
3). Y & Z ik %T%‘ frag 0 ik P&A
Manual {7 % »cjcdget H s L 0@ A B 7 g
K2 RTRET I —-'?“ ’%’-Q;E/’D’E})%—J
PoT oo m G R EE L 2007 12 1p & s
i 0 XY,Z 555 2{’:& i’—ﬂ A7 75L; 1986 & 7 *
1p782007 # 1" 1p % X% 74238 100L, Y,Z 5§
7 4ziF 300L ; H s E &g 2“(*‘!5 MARPOL = 5 o
His YRgh % “Lr}a Z R R T 4 kAR PET, oS,
Kp AR TR o
2. TRARARSE (T 441994 F 7 0 1 p 2 fsiEad 4y
J}E] )
1), & ckig i Tk 273 Bk * 3 AN
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RS RAG L IR Y A A R
Fax2b @ B T o fEhm - x4g i T2 Ak
g% 2 LR E M 'Fﬁ'?ﬁ,}a I RELY NP r}«jg—\
R AR BT RS ATE 4od X3 %
Mg ITE 2 =B BRI 4Gy A G R ie
T oAe i YHEE O PIIEE R * - kg wTrE o

2) 1?”’*7 %’ ,,J\-ﬂ—}J»s

Q= K(15 x r%® + 5 x r%7 x V/1000)

Q59 2 &bk E (md)

r=%- P42 RgRpEe (m):

A3 E 3 500m3 s B r=0.1m3;

] %+ 100 m3 » B~ r=0.004 m?3 ;

£ 100-500 m3Zz_ FF > r £ 0.004—0.1 m3
]

.

.

,

i
i i
s
iﬁﬁﬁm
& % igagF (m?)
LE e BrlEAeT
%*’:‘«ibi}iﬁ'ﬁﬁ MAER X8 B K=1.2;
2R EM A SRR Y ST T B K=0.5
RPN A B AR XEPF T B K=2.4
H AR BHREYHESF T B K=10;
gk anie & f55-44 P&A Manual.
5.5.17 B # % é%ﬁﬁtf»
1. initial rate -]- >+ 1m/s;
2. ZYJF 1t 45 max. rate 7m/s;
3. ¥ it 43 max. rate 12m/s;
4. =P {62 CHFE 304481 4 451
5. XM A E Y 3R EGEfE o
5.5.18 ¥ iE4s §lim B 3 SSSCL
5.5.19 & i 4: @l m B2 SSSCL
5520 § EAp @l E P PR R4 B R E > BrTiv -
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5.5.21

5.5.22

5.5.23

5.5.24

5.5.25
5.5.26

5.5.27
5.5.28

SRR BRI A e
/J"ﬁ;'ééi%'kt o

¥R BB R LRI AT ET R A
Eam ik R RETA R B o4 Bl E A7

|
AR 0 #%1T high level alarm P& & #%] § § &35
TEREARRT L G S e

B b 47 <17 MSDS

Over pressurization will damage the tank structure.

The reason of tank —over pressure:1)overfilling of the

tank with liquid; 2)incorrect setting or the tank’s

vapor isolation valves to the vapor line or IG line;

3)failure or seizure of the venting valve; 4)flame

arrestors / screens choked; 5)loading rate exceeds the

maximum venting capacity; 6)ice, wax, residues or

scale restrict the vapor line.

KRR R T

1 4o% BB N2 F 31~ p4g, & O0.5bar 2 EET,
l%a Pf#\: Nb )‘#E

2. Pipe blowing: if N2 is used to blow the cargo hose
after loading a cargo treated with inhibitor that
depends on 02, care should be taken to minimize
the volume of N2 through the liquid in the tank
replace the dissolved 02, and affect the inhibitor,
which require to take 02 from the atmosphere in
the ullage space.

3. If line blowing is carried out together with
“nitrogen padding”, the manifold valve should be
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5.5.29

opened slowly & shut up as shortly as possible

when the tank ullage is less than 3% of the tank

volume, the pressure of the cargo line should be

controlled under 5kg/cm2, the valves should be

opened & closed several times, then valves fully

opened for N2 padding after line blowing
SPRREZTOHAEE

5.5.30 A 5 ffk (RIRT G A B A R kA

1. Frit e fe ™ @ pedgw 2 jedgiEsg v ’F’KQ PIEE 5
72 AATE 8% 0 ¥ AN WIFL R F PR R
i

2. A R A FRA T kA L kA 2 kigEARY 10
& FrilE gLk 0 the tank should be ventilated to
reduce the gas concentration of the atmosphere to
10% or less of the LFL; during cleaning, the tank
atmosphere should be maintained at a level not
exceeding 35% LFL, if the gas concentration is more
than 35% LFL, the cleaning operation should ceased
& washing may be resumed when continued
ventilation has reduced, and is able to maintain the
gas concentration at 10% or less of the LFL; the total
water throughout per tank should be kept as low as
practicable and must not exceed 180m3/h; chemical
additives may only be considered of the temperature

A=

of the wash water does not exceed 60°C -steaming of

cargo tank only can be carried out on atmosphere
condition of hydrocarbon less than 1% LFL.
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SR T 4y o 458 i & IMO MEPC.2/Cirl.18
FE D

5.5.33 Steaming of cargo tank only can be carried out on
atmosphere condition of hydrocarbon less than 1%
LFL.

5.5.34 Taking, handling and storing samples: 1. P~ pFi1 3

FRFETE CFLRFITERNEIZBAGE
TyUE ;2. B ERE uﬂﬁzﬁ,wfﬁ A3 2P RTA
b6 B A RS AIE R G R E( &
7 ’Ivff%) 2 a«mﬂafﬁ?@?—_ (LRApFH) -
RGN ,3, i N Ve 3.

5.5.35CDI7.1.2 #77| B & B A2 B > = Bl itlmfddd o

7.2.1 7 IR a0 R

7.2.2 7 5 ERE 2 R

723 R A A REBR A %\4—; ) A=A -

724 3 A% F v RGess

725 BAEF IE PR g‘L

7.2.6 #1734 ﬁ REORT ‘—;".,‘ Th o

83.1 ¥y al g ‘Lﬁ BT P REE -

832 %7 ﬁ’c#—% 8 Gas meter % 32 2 H & P o

833 - ®IP'R T P RE -

9.2.1 2 ‘ﬂi 5’3‘ CO2.

9.2.2 I"¥3s4r > FOAM o

923 Z &2 %‘%i o

924 ZREMF A VKHF o

10.2.1 '3 0 = @G A SRR -

10.2.2 7 & B RE > DIRE bk o

10.2.3 "R F edk o

10.2.4 H s fz AEH IR o

1121 1 4 B RAEF D VFBE o

11.2.3 3 ~ P2 AR BEA TR PN 352 0 B, Lk
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RN
1. Special area for annex I:
1).Mediterranean sea;
2).Baltic sea;
3).black sea;
4).red sea;
5).gulfs area;
6).gulf of Aden area;
7). Antarctic area;
8).north west European;
9).0man area;
10).south of South Africa
2. Annex |l special area: the Antarctic area( the sea
area south of latitude 60 & 14 = )
3. Special areas about the annex VI(garbage):
1).the Mediterranean sea area;
2).the Baltic sea;
3).the black sea;
4).the red sea;
5).the gulfs area;
6).the north sea area;
7).the Antarctic area;
8).the widen Caribbean region
PR RN VB E R
11.2.5 B :# P&A Manual trim more than 1° by stern, no list.
£ 2 1R o
11.2.6 B ZHEATH o
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AE R ETE SRS

b2 P o dpdg Killeena % 4F > Afdp & 2 40 B 3 45 > Nora
pAp A A S RAF2 R T o ke AT T B A
Ao F g A - B BFRES L RT o R F A
fiﬁxaé O S

41 Beatrie % J > Nora * R “EQPEP’?L?? Ja 45 0 ¥t Killeena

EoAEdF o FCELG B TR B N AR Y -

e7 B4 { ¢ & Beatrie erdy B0 e A B I X 2 495
s Beatrie #-4 B #td3t > ® v 7 Falmoth » & 7 ¥ — iy

Leipzig = fLILH- » i ¥ AL A F o AT D

\\\?ir

P ¥
f

e

Beatrie %2 Leipzig =74, B % 4 &, “% 7 Nora 2 ¢t » 357 jE
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H b A (1)

Transport of Radioactive Materials
'}‘"g*ﬁ* * *“** _.g _@***

TEIBEGEOLET, AFFLHER 157
B, AR Y 25y Ra - plEA
SHLE F TR AT, - RE R A 7 B

b b PR bt TR - LR, Rt
3 4 £ ﬁ’l?%}.’i'—;{g\ll}bél LLQ&p“éﬁd}iélJi%éﬁ’a\;/é}ﬁ;‘?@%

g
(‘J‘F
-
‘fﬁ‘" “)& l“‘b
N

A, AR R #mmﬁ %[F%b [ R, 430 E
IR T e AR R NE A R Bk R

F AR AT AR, 7 2 R K
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- A 5*_551—.[:}_%“ BIHERBA & w &

"+ UF6/UF6 § 1%

2 E R B L B BN L URge 2 4
AT Bk SRS T AP Y § R E R Sl
Eo%ﬁ#ﬁf’%iﬂ@é@ﬁﬁﬁﬁoﬁiﬂ@*
EEY LIS NESEY 2 TRE Y
B F gﬂjﬁ.ﬁ%ﬁ?AlFs

% end o T
BEEF R fe o FlidEhE g
R Pk iR R e
Wivs 2 LRtk (UsOg o &4 T &) -l
AR A4 AV ELAh i UOx(NOs)2 i3 iR o F B~ 1L 1 o
RA LGRS E F L 0 2 & F 4 FRA%(NHa)2U207 o e & 1R
REF-F B PRLARF A A B o g1

Ghera 2y i F A2 UFeo
¥ 4 (yeIIowcake)fuu)ﬁp BT JBF SR MY
FAS - i FIH AR FRANRORENH - £
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LEESRARSE/Eo ke R gl A 18- S U 2 S L SR N
L4heni b0 ¥ L5 R 80% 3K 2878° Co
UF6 2_ 71 7RB-& & B F] 5 & fd 1 & bl /}&.f‘-{'ﬁ‘% PE

48G Depleted UFs Storage Cylinder

After enrichment, depleted uranium hexafluoride is placed in large steel cylinders for storage.
The most common storage cylinders have a 48 inch diameter.

T PORE EE R T S P
UF6 - J!JLI%’,;‘IT}%.“;{Z R4pFL P o

e~ UO02 # 4 1UO2 # % 4 i 1%

UO2 ¥ B & ¥ B+ 7™ LiFshd ki, 2 5 5 P
"&E\’)’“% A EFRRER i, A h RN KRR
L ARG A e KN, RN R RARH R A
?r;.

B~ Pl 2R o i
Prbplm iE A A P e R I
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T REIR b EB (A )

AR A P R BRI, R A IR R -
SRR CE R EEIE = e A28 L
ik,

® X UF60.7% U-235
® kX5 UF6 4.9% U-235
® U023 % 3.0% -4.9% U-235

2EPRHEFTRG ARk Fliv e FRIERED
%ﬁ‘
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aomaq BuK|3 JouiRIuoD Jouuy |
HAERSY
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345 SHd b kAR HITR B G B R

s Bk Am e IR S X Waps- Ol
B2 UFG | B2 2% R AR
g UF6 | s 12 2 e AR
UO2 4% | ¥ §73f%0.9% ek | 5§
PR P A | R T BB

4. 7R A

B ALY e KA m AR
+
~

i
FERF UG

B I5 SR E R
ERERS R
v R A

£ $VRE
[ X =
@
FA-c &

% 2R
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Fuel Assembhng Lnnﬂ N\ - \\ N

TR

RSB EER Y, AR E G kSR,
AE R, @822 2EREFIrAT .

BB E AT RLEHNEZ B F B B ARG
X % ¢ #2% 6.9MSV; & A & &7 42 2 {5t E 5 50mSv.
2 LT OB

et 2
http://www.vislives.com/2011/04/more-radiation-exposure.ht
mi
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=Cc'e HHRoR
Radiation levels (2Y5=Rb)
(millisieverts mSv)

1,000~10,000
REEC

Death
(full body exposure)

Reduction of white blood cells —1-000
In the blood
LM<

(full body exposure) BO, Wt (10500
500 Vomiting, nausea
AN No clinical conditions {full e ure)
wMasnl s eoRsy W;-d Vurr.\tb- SNy s

200 —

SRMiE< {fub body exposure)

ShIVELBRTIRRER
REsncLEEA

Stomach X-ray

LU ol

0.05
SOmeags (W)

04— = Chest X-ray
WA & RENEDE (55 {

(BHFIEDEONA) 005

WEDRRN (MR RED
0.2 0.01  wauma =
ME~=3=F=2 (RETR.OBRNE
HRRSG (X AQLCTE>TORY)
BRCLITRERONN

Return trip
& from Tokyo to
New York
|
CAABORFEERONECRT
http://gakuranman.com C::) WA OR ek
(21) FRTPONBERAREARERIROBETRAL e
(47) GRRMBOREDOTE, FRELDS KL DNRERBARAOMN. e
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R ARG RE R R T TR T

http://www.world-nuclear.org/info/Nuclear-Fuel-Cycle/Trans

port/Transport-of-Radioactive-Materials/  (Updated August 2014)

About twenty million consignments of all sizes
containing radioactive materials are routinely
transported worldwide annually on public roads,
railways and ships.
>IEE E S ‘sf]ﬂﬁ GRS IS SRR SR AL
B PR AR 2R RRRE %I.Lp«o
These use robust and secure containers. At sea, they
are generally carried in purpose-built ships.
hih b - Adod B EESE TR 2 & 2|
1%,
Since 1971 there have been more than 20 000
shipments of used fuel and high-level wastes (over 80
000 tonnes) over many million kilometres.
J€ 1971 # A= 3 A2 20,000 B 5 + 3FX 2 G F AZE A

b R RN O P S S %Iﬁﬁﬁ* SR A A
There have been accidents over the years, but never
one in which a container with highly radioactive
material has been breached, or has leaked.

FHY R Em b Ty SR 2 @8 RE -

About 20 million consignments of radioactive material
(which may be either a single package or a number of
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http://www.world-nuclear.org/info/Nuclear-Fuel-Cycle/Transport/Transport-of-Radioactive-Materials/
http://www.world-nuclear.org/info/Nuclear-Fuel-Cycle/Transport/Transport-of-Radioactive-Materials/

packages sent from one location to another at the same time)
take place around the world each year. Radioactive material
IS not unique to the nuclear fuel cycle and only about 5% of
the consignments are fuel cycle related. Radioactive materials
are used extensively in medicine, agriculture, research,
manufacturing, non-destructive testing and minerals'
exploration.

FENF A FFRRMPPS FEFEZGAL R L
LRGN Rl U & I ey R A R R

Tehp APl g Moo esfii g AR LY 2t F
E¥-PEFT ﬂw LR AR R F b TR R o

(\x.

Z

’

International regulations for the transport of radioactive
material have been published by the International Atomic
Energy Agency (IAEA) since 1961. These regulations have
been widely adopted into national regulations, as well as into
modal regulations, such as the International Maritime
Organisation’s (IMO) Dangerous Goods Code. Regulatory
control of shipments of radioactive material is independent of
the material's intended application.

B RS a4 % (JIAEA) 0 1961 & o s ¥ 2 dt|d
PRERRR I 7 A RIRAAFHET T2 S RP 2D
Hpe s AoTp B st T g F b2 v e g
B Gldc R % s e *ﬁk (IMO) z & *% & & 42 (IMDG
CODE) -
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Nuclear fuel cycle facilities are located in various parts of the
world and materials of many kinds need to be transported
between them. Many of these are similar to materials used in
other industrial activities. However, the nuclear industry's
fuel and waste materials are radioactive, and it is these
'nuclear materials' about which there is most public concern.

PR A R R A B R
BRI R FEREE HY
M2 g1 E R b e KA B LS P A

AL S SRIEERE S L

Nuclear materials have been transported since before the
advent of nuclear power over fifty years ago. The procedures
employed are designed to ensure the protection of the public
and the environment both routinely and when accidents occur.
For the generation of a given quantity of electricity, the
amount of nuclear fuel required is very much smaller than the
amount of any other fuels. Therefore, the conventional risks
and environmental impacts associated with fuel transport are
greatly reduced with nuclear power.

FEL T L ER P TR AR B ‘;*+*ﬂ?,¢/1}b P
BEFT o R AP RS R RS KT 2R
B EaR  H AR FETANMp > L AL HRFT
EOTR AR R R 2 “ﬁﬁg?%%%ﬁi
Yo F A SRR T IR B R 2R

49



In the USA one percent of the 300 million packages of
hazardous material shipped each year contain radioactive
materials. Of this, about 250,000 contain radioactive wastes
from US nuclear power plants, and 25 to 100 packages
contain used fuel. Most of these are in robust 125-tonne
Type B casks carried by rail, each containing 20 tonnes of
used fuel.

AFEEHLERI0FEF TS FFY NG EA
- A 7RSS e Vb E RGP R Rg ) S /]
325 HE G st AR 15 253 100 2 ¥ i
He S epd o B¢ A A i g R K 125 M2
TENEE BHL 2000 L METR

3 ; - %
L
a

12571 X% &

Materials being transported
P oL el %
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Transport is an integral part of the nuclear fuel cycle. There
are some 430 nuclear power reactors in operation in 32
countries but uranium mining is viable in only a few areas.
Furthermore, in the course of over forty years of operation by
the nuclear industry, a number of specialised facilities have
been developed in various locations around the world to
provide fuel cycle services. Hence there is a need to transport
nuclear fuel cycle materials to and from these facilities.
Indeed, most of the material used in nuclear fuel is
transported several times during its its progress through the
fuel cycle. Transport is frequently international, and often
over large distances. Any substantial quantities of radioactive
materials are generally transported by specialised transport
companies.

@-ﬁ;ﬁg\# Ephve eh- R4 > 235 430 @ P 2
PRt AAGY 2 BRRY  LeRnBRERT &
CHHBEE ot e L S ER P S RERY
-E L aRE e A R AE G bR R E R
GARM TEIRIE > 2 A4 P A o £F X S PR
WIS LB R LR L R T
i et 00 B P eE RS P | g

The term ‘transport’ is used in this document only to refer to
the movement of material between facilities, i.e. through
areas outside such facilities. Most consignments of nuclear
fuel material occur between different stages of the cycle, but
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occasionally material may be transported between similar
facilities. When the stages are directly linked (such as mining
and milling), the facilities for the different stages are usually
on the same site, and no transport is then required.

@ x;,*%#,,%‘riﬂ SO o F R L I
¥ BFE'F'F)*]%*%#"%% WEFE RN AT BPEER R E K
Lt - BB Aol Ao 1 TG B M LT 8
H1s B o

§

~

;p

A

i

S p U0 end &k

UFe + 2H,0 —  UO)F, + 4HF
(gas) (Excess steam) (solid) (gas)
UO.F, + H. — uo, + 2HF
(solid) (powder) (gas)

With very few exceptions, nuclear fuel cycle materials are
transported in solid form. The following table shows the
principal nuclear material transport activities:

% Q/{,,,z},*f)yl——}’jjur]ﬂqﬂ/} ﬁ-ﬂv":%;]ﬂ!_'_-g&"ﬁ
ki ﬁ%]/ru

EiE B H#E s

T e 1 R i N o
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k5 4 200L fi %%+
1R i /f& jﬁ% ohn fﬁ
Firy | REEAEREY
g R L 2= UE6 # 7k UF6 1%
T '
,l%%;:_i i H
PR A
it - §2 4
s 2_ g i@ B A
' B % g
CEE R B Al
¢ i
A | LATR Y s
R | EE | @ RepU
AT r | wERAR | ZF
EATRY | BRHZRH | HARES i
P RA | BEIR | AR LF EF - RE

Although some waste disposal facilities are located adjacent
to the facilities that they serve, utilising one disposal site to
manage the wastes from several facilities usually reduces
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environmental impacts. When this is the case, transport of the
wastes from the facilities to the disposal site will be required.
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Classification of radioactive wastes
PRk 2 2 ag
. Exempt waste - excluded from regulatory control
because radiological hazards are negligible.
RREERAF T RERT R G A T
A E I Sl
. Low-level waste (LLW) - contains enough radioactive
material to require action for the protection of people,
but not so much that it requires shielding in handling
or storage.
M b R (LLW) @ ¢ 7 B33 8 it de
ok REAR Fd v FREFRILS FREL
Bt o
. Intermediate-level waste (ILW) - requires shielding. If
it has more than 4000 Bq/g of long-lived (over 30
year half-life) alpha emitters it is categorised as
"long-lived™ and requires more sophisticated handling
and disposal.
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. High-level waste (HLW) - sufficiently radioactive to

require both shielding and cooling, generates >2
kW/m?3 of heat and has a high level of long-lived
alpha-emitting isotopes.
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Packaging

The principal assurance of safety in the transport of nuclear
materials is the design of the packaging, which must allow
for foreseeable accidents. The consignor bears primary
responsibility for this. Many different nuclear materials are
transported and the degree of potential hazard from these
materials varies considerably. Different packaging standards
have been developed by the IAEA according to the
charactristics and potential hazard posed by the different
types of nuclear material, and regardless of the mode of
transport.
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Ordinary industrial containers are used for low-activity
material such as uranium oxide concentrate shipped from
mines - U308. About 36 standard 200-litre drums fit into a
standard 6-metre transport container. They are also used for
low-level wastes within countries.
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‘Type A' packages are designed to withstand minor accidents
and are used for medium-activity materials such as medical
or industrial radioisotopes.
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Containers for high-level waste (HLW), used fuel and MOX
fuel are robust and very secure casks known as Type B'
packages. They range from drum-size to truck-size and
maintain shielding from gamma and neutron radiation, even
under extreme accident conditions. Designs are certified by
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national authorities. There are over 150 kinds of Type B
packages, and the larger ones cost some US$1.6 million each.
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In France alone there are some 750 shipments each year of
Type B packages. This is in relation to 15 million shipments
classified as 'dangerous goods', 300,000 of which are
radioactive materials of some kind.

57



b A9 750 B B A AT BER A E -
41?&1{#%&&%&?;“}& % EaEE 6 Y G 2 L
BEEAES m“zk;j-]%;}n%‘f

Smaller amounts of high-activity materials (including
plutonium) transported by aircraft are be in 'Type C' packages,
which give even greater protection in all respects than Type
B packages in accident scenarios. They can survive being
dropped from an aircraft at cruising altitude.
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An example of a Type B shipping package is Holtec’s
HI-STAR 80 cask (STAR = storage, transport and repository),
a multi-layered steel cylinder which holds 12 PWR or 32
BWR high-burnup used fuel assemblies (above 45 GWd/t)
which have had cooling times as short as 18 months. The
HI-STAR 60 can transport 12 PWR used fuel assemblies, and
two aluminium impact limiters. The HI-STAR 180 was the
first one licensed to transport high-burnup fuel, and holds 32
or 37 PWR used fuel assemblies. The HI-STAR 190 cask has
the world’s highest heat load capacity, at 38 kW, and is to be
used domestically in Ukraine for PWR fuel. The HI-STAR
100 is based on a sealed multi-purpose canister containing the
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fuel which can be transferred to HI-STORM storage systems,
exchanging one overpack for another.

HOLTEC :»HI-STAR80 # & - A% B Al L 7 % &
=t 08 P e FL 0 7 O K Y 12 PWR(Pressurized Water
Reactor 4c B -k ;¢ & & 2B) ¢ 32 BWR(Boiling Water Reactor
AR B B) R v it (AZE 45 Giga-watt days
pertonne) » 7 B¥ X 03 18 B 1 L frpEf o

- SECONDARY LID (WELDED OR BOLTED)
PRIMARY LID (WELDED OR BOLTED)

" HI-STAR TOP FORGING
BARE FUEL BASKET (FUEL - SPECIFIC)

DRAIN LINE
\| ~ LIFTING TRUNNIONS

~ MONOLITHIC SHIELDING

ROTATION TRUNNIONS

HI-STAR 180 1 % 7 & %1
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Radiation protection
i 517 3k

When radioactive materials, including nuclear materials, are
transported, it is important to ensure that radiation exposure
of both those involved in the transport of such materials and
the general public along transport routes is limited. Packaging
for radioactive materials includes, where appropriate,
shielding to reduce potential radiation exposures. In the case
of some materials, such as fresh uranium fuel assemblies, the
radiation levels are negligible and no shielding is required.
Other materials, such as used fuel and high-level waste, are
highly radioactive and purpose-designed containers with
integral shielding are used. To limit the risk in handling of
highly radioactive materials, dual-purpose containers (casks),
which are appropriate for both storage and transport of used
nuclear fuel, are often used.
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As with other hazardous materials being transported,
packages of radioactive materials are labelled in accordance
with the requirements of national and international
regulations. These labels not only indicate that the material is
radioactive, by including a radiation symbol, but also give an
indication of the radiation field in the vicinity of the package.
Personnel directly involved in the transport of radioactive
materials are trained to take appropriate precautions and to
respond in case of an emergency.
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Environmental protection
B wE

Packages used for the transport of radioactive materials are
designed to retain their integrity during the various conditions
that may be encountered while they are being transported
thus ensuring that an accident will not have any major
consequences. Conditions which packages are tested to
withstand include: fire, impact, wetting, pressure, heat and
cold. Packages of radioactive material are checked prior to
shipping and, when it is found to be necessary, cleaned to
remove contamination. Although not required by transport
regulations, the nuclear industry chooses to undertake some
shipments of nuclear material using dedicated, purpose-built
transport vehicles or vessels.
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Regulation of transport
i# iie?lié 3
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Since 1961 the International Atomic Energy Agency (IAEA)
has published advisory regulations for the safe transport of
radioactive material. These regulations have come to be
recognised throughout the world as the uniform basis for both
national and international transport safety requirements in
this area. Requirements based on the IAEA regulations have
been adopted in about 60 countries, as well as by the
International Civil Aviation Organisation (ICAO), the
International Maritime Organisation (IMO), and regional
transport organisations.
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The IAEA has regularly issued revisions to the transport
regulations in order to keep them up to date. The latest set of
regulations is published as TS-R-1, Regulations for the Safe
Transport of Radioactive Material, 2009 Edition.
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The objective of the regulations is to protect people and the
environment from the effects of radiation during the transport
of radioactive material.

AT RN P ARG FE s P T A8 AR
¢ RE A lf’“f‘-"% fm%ﬁ-iﬁ;}d'? 2o,

Protection is achieved by:

kT AR TS R

e containment of radioactive contents;
sy fene &

control of external radiation levels;
hEReni gl s

prevention of criticality; and
4o bk g A TR Rk

prevention of damage caused by heat.
doie fF ok $ Auerid 2 adp g

The fundamental principle applied to the transport of
radioactive material is that the protection comes from the
design of the package, regardless of how the material is
transported.
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