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Container Temperature
Study

and
Critical Cargo Information Exchange

SMDG #79, Bangkok, Apr. 3, 2025
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Lithium
Batteries
Non-DG
35C

Risk of Thermal
Runaway

Lithium Battery Temperature Effects:

Temperature
Range

-20°C to 0'C (-4'F
to 32°F)

15°C to 35°C (59°F
to 95°F)

35°Cto60°C (95°F
to 140°F)

Above 60°C
[140°F)

Performance Impact Recommendati
Electrolyte freezing, Avoid usage; con
slgnificant capachy loss Insulation or wa
Optimal performance, Best for usage a
raximum efficiency charging.

Cwerheating, reduced
lifespan. risk of thermal
FLIF 3WEY

Use cooling syst
manage temper

Severe degradation, high Ayoid at all cost
safaty risk proper vantilatic

For more container fire case information, please check with the CINS

https://www.cinsnet.com/
T: +44 (0)20 8390 0000
E: secretary@cinsnet.com

SMDG #79, Bangkok, Apr. 3, 2025
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Cocoa Butter -
Non-DG
359C

Melting Point

SMDG #79, Bangkok, Apr. 3, 2025
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Shanghai, Aug. 2,
2024

Shanghai Container
Terminal’s water sprinkler
system were activated for
cooling the critical cargo
once the air temperature

reached 35 degrees
Celsius (C) threshold

i = >,
~y. DR L 180G

SMDG #79, Bangkok, Apr. 3, 2025
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(the) heated ship structures, where the
surface temperature is liable to exceed

55¢C

to be stowed at least 2.4 m from....

Examples of heated structures are steam
pipes, heating coils, top or side walls of
heated fuel and cargo tanks, and
bulkheads of machinery spaces.

IMDG Code

7.1.2 Definitions — protected from
sources of heat

2024/1/10 T4 12:57:36 No.3 Cargo Hold Air: 12°C Sea: 9°C

>

5 N
/e

% éte‘é?n Pipe

ngkhead

SMDG #79, Bangkok, Apr. 3, 2025



1. The Fire Risk and The Information Exchange
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How can a better
information
exchange among
stakeholders help
mitigate the
container fire risk?

SMDG #79, Bangkok, Apr. 3, 2025
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2. Two Keystones

(1) The Temperature (2) The SMDG
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SMDG Attribute code list

] srpated i Bt A | P i b UT 171 2 B T
th et
ey Bt wai |
g v e ETE]
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porai — AT 18
o LA baurs et e D AT HAl-Ak1h M
& [ A 03 16
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3. The Temperature Study
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IMDG Code IMDE
Definition of “Protected from sources of heat”: E““E IMI]G

55°C is the threshold | Equuygé

Direct Sunlight b, ¢

Critical Cargo

Assumption of threshold 35 'C

Main purpose:

e Taking precautions

* Understand the effects of sunlight
* Tackle the container fire risk

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 11
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Settings

Findings

SMDG #79, Bangkok, Apr. 3, 2025
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Jools — for the accuracy of data

* TIC (Thermal Image Camera)
 Weather data logger
* Portable Weather Station

SMDG #79, Bangkok, Apr. 3, 2025

Container Temperature Study and Critical Cargo Information Exchange
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TIC — Scanning Reefer Container

Thermal image camera with 2 degrees accuracy.

Bx2 Max 92.3  °C
Min 19.6
Avg 37.7

18.0°

N22°31'44.92"
E120°19'14.25"

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 14




Temperature Data Loggers

Device Name Green 03 [y FROOT O Pt
Device Mode! and Seral Number Kestrel D2 AG, 2987040 Ermiin Mirided el Dt Moo b mamtra 1 Fulbl, Pl
Loapabad S magated ey W, JUIA 1D
Snapshot Neme Srepshot - Sep 6, 2024 N 41 38 h‘
s Ty g VL PP WRGTIA
- ) [Py e ——Y
b 94 2034 /754530 o Lt b P T T
Location Description ~— pmt e Coee il RSB, 1L I
aton Addr Elmi ey W RN - T RN S A e
L - Erag il N 0N S S AN ER -
Location Coordinates
Notes (rter Notes gt Sinileiien
[ s 1]
Snapshot Statiutics — = 5
e = [E]
Unty vale
Llakis PMaskra e tadd 8
Terperature " 446 [ = [T
- | B + -
Heat ndes < ) i Bl e = fo ]
- -
Relot ve Mgty i 4
+ -
Own Pont " 08
+ -
Temper sture Mumedity Indes
(NRC) s
Terper ature Mumadity Indes
(Yousef) 9es
Snapshot Puctures

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 15




Portable Weather Station

Device Name ¥S WEATHER - 2991551

Device Model and Serial Number 5500L, 2991551

Session Name Session - Sep 19, 2024 10:40:10
Start Sep 19, 2024 [ 10:40:10

End Sep 19, 2024 [ 10:50:59
Duration 00:10:48

Legging Rate 0 seconds

Location Description
Location Address
Location Coordinates
MHotes

Session Statistics

Units Avg Min Max Standard Deviation
Temperature *C 328 316 34.2 0.85
Heat Index *C 44.5 40.5 48.3 1.92
Relative Humidity % Fak-] 69,1 75.0 1.28
Wind Speed kmjh 7.8 1.9 14.6 0.77
Station Prassure mb 1004.3 1004.2 1004.4 0.05
Dew Point *C 274 259 28.5 0.59
Altitude m 72 Fal 73 0.41
Density Altitude m 854 800 08 26.02
Barometric Pressure mb 1004.3 1004.2 1004.4 0.05
Compass Magnetic Direction Deg 187 145 223 15.93
Compass True Direction Deg 187 145 223 15.93
Crosswind kmfh 2 0.0 8.4 0.51
Headwind kmyjh -7.4 =-13.0 =19 0.68
Wind Chill *C 329 316 34.2 0.65
Wet Bulb Temp *C 28.4 27.2 29.6 0.56

Session Graphs

Temperature

Max 34.2°C
Avg 32.9°C
Min 31.6°C

a

SMDG #79, Bangkok, Apr 3, é02 - Container 'FefhpératUre Study and Critical Cargo Information Exchange
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28 surveys — from Aug. 20, 2023 through Feb. 21 2025

T‘L.JWW T

28 surveys were carried ol

e Land
« Marine Terminal
* Inland Depot

* Sea
* Ocean Going Vessels
* Intra-Asia Ships
« Ship
* On Deck
* In Cargo Hold

« Container
* General
* RF S AR R fuang
- Different color-coating ; '_ < .

SMDG #79, Bangkok, Apr. 3, 2025 Container mperature . and Crlt" = :;.--—; natioa-E:



1. Land - RF & different color coating
containers at Depot

a

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange
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Temperature readings inside different-colored coating containers
maroon, green, and white reefer units
1530, Sep. 4 — 1145, Sep. 6, 2024

C)
65
&0
55
-
: /A
’_f"*ﬁ "\.“‘
/ P
3 /f/
. A/ N\
/ MF N
: ;Ll M \
35 -h"""‘"‘-'-—_..._____ . 1 A ﬂf""t 1 \‘UT"'\-\ ‘-Q
30 = T ——
25 r
20
04/15:00 04/17:00 04/19:00 04/21:00 04/23:00 05/01:00 05/03:00 05/05:00 05/07:00 05/09:00 05/11:00 05/13:00 05/15:00 05/17:00 05/19:00 05/21:00 05/23:00 06/01:00 06/03:00 06/05:00 06/07:00 06/09:00 06/11:00
=——mMaroon =—Green =—White =—airTemp. NOATE)
Evergreen Marine Corp. (Taiwan) Ltd.+
+
B RERday) B EhPa) EFEZEMNP:) BEEEMEhF) | BEETMESELS) | AEESMERP) | MEEENESRLST S|ACC EEMEMD | EEZESWST | ®EEEM) | BEFESWLET) | MESEM) | ExEE0 | BiEmsE | EEE60degres)
ObsTime StnPres SeaPres StmPreshdax Stn PreshdaxTime Stm Preshdin StnP reshin Time Temperature T Max T Max Timne T Min T Min Time Td daw point RH WS WD
2024-8-5 999.9 1002.3 100.2.3 2212 998.3 1:45 311 35.2 1248 271 5:02 2435 70 2.3 90
B=EEEms) | BxREEEREIMdegee) | BEFERERERRLET) Pz (o} BEEShour) B EE %) EXEEHEMY ™ EREkn | ERE0~10 BB 0cm B8 5o EE10cm EE20cm EEI0cm | 3EES0cm B 100em
WEGust ‘WDGust WGust Time Precp Sun Shine SunshineRate GloblRad VisbMean | CloudAmount Tx5oillem Tx5ail Scm Tx5oillOcm Tx5ail 20em | Tx5oil30cm | Teboil50cm|  TxSoillDOcm
92 100 0105 0 9 725 216 25 4.6 311 311 30.7 305 31.3 306 298
SMDG #79, Bangkok, Apr. 3, 2025 19
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2. Land - Various Stowage Scenarios

EMCUS6E3801

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange
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Data acquired

o e

“ 5 - i, e[
N
= B

oF7*<T>

B (1824LT) B i (0538LT)
. | ¢ 283%<T>
Red01 Ida ey
= =
1530LT
pX (1201LT)
ma79"s 1447 < T
E@EA

S$REAEL (DEE
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Data acquired

Device Name
Device Model and Serial Mumber

Snapshot Hame

Time

Location Description
Location Address
Location Coordinates
Hotes

Snapshot Statistics

WS WEATHER - 2821561

EEO0OL, 2931551 A

Snapshot - Sep 27, 2024 15:05:14 i‘
o=a

Sep 27, 2024 [ 15:05:14 (43| |
[ -]

T R 21
(22.5343573, 120.3244946)

A B

Sep 27, 2024

Do tont 05:38 Sunrise

caromerleesaie TEEET 15:00 Took readings by TIC (abt 9hrs aft sunrise)

Compues e ovesion | oes | 31 Temperature 31.0 C

eesteins 120 Wind Speed 19.0 km/h

ot BT s The sky had between 3/8 — 5/8 cloud cover (partly cloudy)

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange
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Data acquired

15:00 Local Time
Air Temp. 31.0 T
Wind Spd 19.0 km/h
Partly Cloudy

B sl T Bk e
EL

1230LT

TE LA
BT

.....
111111111

SMDG #79, Bangkok, Apr. 3, 2025

Green, unprotected, outside / inside / air
57.7€/61.7C/31.0C

Container Temperature Study and Critical Cargo Information Exchange




Data acquired

Reefer, unprotected, outside / inside/ air
656 C/38.1C/31.0TC

15:00 Local Time
Air Temp. 31.0 €
Wind Spd 19.0 km/h
Partly Cloudy

ST Bk e

L =S B TR
BT

N

SMDG #79. Bangkok, Apr. 3. 2025

Container Temperature Study and Critical Cargo Information Exchange
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Data acquired

BEhEWalIShaged) ot sice / inside / air

54.1C/59.4C/31.0T

15:00 Local Time
Air Temp. 31.0 €
Wind Spd 19.0 km/h
Partly Cloudy

ST Bk e

L =S B TR
BT

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 26




Data acquired

top, left & right protected, outside/inside / air

49.1C/47.6C/31.0T

15:00 Local Time
Air Temp. 31.0 €
Wind Spd 19.0 km/h
Partly Cloudy

T Bk L

------

L =S B TR
BT

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperatu s Study and Critical Cargo Information Exchange
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3. Sea - 24K VESSEL (Far East - Europe)

No.3 Cargo Hold

H.F.O Tank
M.G.0 Tank

" cell Position:
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o Fo) .’ - — D“"“'-'”"'T-E'-'[rnm-
a iz &0 7 R I
i 0 l E - = - -
- - =l = % .
- - 0 1 It I
2 i I I oo :I
Ful .lil 54
" ; " p =
) an .'- ¥ A
ST - LB o ] )
L= ___d-eui L R - : | & CELU
o [y :
| 1 -
il
24 : T
L ) S iy
i g %}mr ) F e | \\.__.
e L5 e e . L ” b - 4 s £
F . - n . ___.I'P = . —= FORE ?E:d'ﬁ-]:)xf':
.-L_.,.: Co1 [ T Y ot
] .
1

.- A% : . - —_— | o B s
| . ) .. - a8 ol | i i —_— NDMI ‘:'___1______19{ &'1.."..ENTE.:"?WM
_&_ ™ .c.“u_.ﬁm[ ."-... IIJ_I:E‘J KT i :J.d e __.__'_ - qul_.:_\.{_____lk! la____l.____ ¢ o
«.r'.'"r. ..T“I*'."‘_B'."f?‘f“.ﬂrﬂ et | aetrr o A A WETERRSL L T “'l. AN A T v T T ...L:ﬁ.T[ v r@}rﬂr::’ﬁ':l....l
= it 770 1B '| VI B TN =1 | £ 0 T "z &0 42

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 29



I -Oct- ..’4 NLRDM E_ILT E-'ELTJ!'-.

-24-TWTPE |

1 [nr |E:I

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange
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Ever Aria Sea Water & Air Distribution
(- C) 106 days Cargo Hold Climate Data, from Aug. 24 to Dec. 7, 2024 (CEM, K5G to K5G)

a0

50

45

—Blue_ A —0Orange_F —Air Temperature (°C) —5ea Water Temperature (°C)

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information Exchange 32



4. Sea - 12K VESSEL (Far East - US East)

C. H. No. 07 Temperature Measurcments
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Ever Fond Sea Water & Air Temperature Distribution
Cargo Hold Climate Data, from Sep. 09, 2024 to Oct. 09, 2024

12 days

F—

J

I

s, — . -
] S " — —
L 7 T e - \w
\L.-ﬂ-h___.-r"fﬂ\\"‘h___fﬁ"‘f .ch'\:.

—Air Temerature (*C) ——Sea Temperature (°C)] ——Hold Temperature at Tier 12 {*C)

(Date)

SMDG #79, Bangkok, Apr. 3, 2025
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AM1 Peng
2025323 TF 10:32 >

Few Notes...

. Suppose the contents of those containers, which are
temperature-sensitive and critical to fire risk, are visually
identifiable on the individual stakeholder’s software. In that
case, it will help the parties involved make safer stowage
arrangements and facilitate better container fire

management.
. Otherthan container type, the external climate, the

[ geographic location, and the seasons are crucial factors — “WEAEREEN

=il

affecting the container's internal temperature. d g

7

¥
1

HLTARELLRG
IH

. Many aspects must be carefully reviewed before determining
the stowage of critical cargo on or under deck of a ship.
150 However, the study suggests that the cargo hold temperature |
may stay over 35 C for days or weeks, subject to the itinerary; 5.9°C '|
this additional factor requires attention.

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Infor ation Exchange
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Visualization helps Fire Prevention
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Temperature and Information Exchange
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Land
35°C 55°C >ea -
On Deck Terminal
e D
Critical Cargo IMDG Code n Hold Depot
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SMDG Attribute code list

SMDG HANDLING, STOWINS,
ATTRIBUTES CODE LISTS

SMDGEM = DOCUMENTS =

SMDG COnC L

(https://smdg.org -> SMDG CODE LISTS)

STS = SMDG VIANDLING, STOWINS

ATTRIBUTES CODT LISTS

In order to allow for a clear interpretation of coded instructions, SMDG decided to maintain separate code lists for
handling, stowage instruction, and attributes of transport equipment and stowage locations. The definition of
these code lists is described in a single Excel workbook with separate tabs explaining the usage of these code lists
and the definition of each code list.

-

Download workbook (version 08. Jan. 2025)

version

2025-01-08

SMDG Attribute code list

These codes define properties or status of a specific transport equipment (container).

Definition:
They are NOT an instruction, although they may require certain activities.

DE 1131= ATTRIBUTES Examples:
ATT+27++SMC:ATTRIBUTES:306" (if ATT segment is available)
FTX+ACF++5MC:ATTRIBUTES:306" (D.00B and later)
FTX+ACF++SMC:ATT: 306" (before D.OOB)

Code | -~ |Name - |Category - |Description

LIB Lithium batteries (non-DG) STATUS Contains Lithium batteries [non-DG)

LIO Lithium lon batteries (non-DG) STATUS Contains Lithium lon batteries (non-DG)

SMDG #79, Bangkok, Apr. 3, 2025
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SMDG - Attribute code

24V 50AH DEEP CYCL
LITHIUM ION BATTER

Eﬂ:rxll-‘-' TERE O
sngs-CHAn

P .

SMDG #79, Bangkok, Apr. 3, 2025

Exchange
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Seprment:
Position:
Group
Lewel:
Lisage;
P Use:
Purpose:

Comments:
Makas:

Data
Element
4451

Segment:
Position:
Group:
Lowol:
Lsage:
Max Lise;
Purpose:

Comments:
Makes;

FTK Free Text COPARN (00B)

QaED

Seamant Group 13 (Fquiprrent Detaiz] Fzndatary

2

Conditional (Cotonal)

L1

Aosegment woaspecily processable supplernentary information 2ssociated with
thz conminer, such as:  Ioading instructions [scagoing wessel]  spocial
iElruclion: related Lo inlaad Transpoitd - ConLaines order inlormaticon
[randit ons ta be chederd] - remarks

Sample segment !
FTA+AAA+ L +CHOLOLATES
FTA 05+
FTA+AHS++ ST TED 500"

Data Element Summary

Carmpanent
Element Name artributes
TEXT SUBJECT CODE QUALIFIER ] 1 an.3
A44 [0S Arsanprnm
AA! General nfarmption
AHE Addtiann! conditions
| AcCr Additione! viiiboie informetion ||
A (A [ Condmiaer Safrhy Coavennony sl infarmatian
AR Chammge remors
e IWOICE Natriciion
Lo Loading instruction
250 [they seree infarmnnon
i Speciol instroctions
CODECO (ooB)
FTK Free Tet
N4e0
Segment Group 10 |Equiprnent Details) handatory
2

Conditional [[iptianal)

1y

A sepment to specify processable supolementary [nformation associated with
Lhe container, such as: - daimage remarks

Sarmple segrnerd
ETX+AAA++ A CHODOLATES”
FTX+ABS++SM1-Z2T-5MD"

Data Element Summary

Data Component

Elcment
4451

SMDG #79, Bangkok, Apr. 3, 2025

Elemeont Mame Artributes
TEKT SLIBIECT OODE QLUALIFIER M 1 am.3
AAA Gooas desceiption
AAd Fenera! |'.'?f|3ﬂ'?‘10f‘|'0.'?
AB3 Actdifiondd conditions
I AL Adaitiondg! aliibale o lion I
ADZ CSC (Cantainer Safety Convention] plate informeation
LAR Darnoge remorks
I Invoice instruction
Lo Looding instruction
15f CFher srrwior infanmirtios
g special instruchans

Container Temperature Study and Critical Cargo Information

Exchange

C )

The latest version (version 00B) of
COPARN. CODECO. COARRI

FTX+ACF segment for Attribute information

)

Segment: FTX rreetent COARRI (o0B)
Position: 0350
Group: Segrment Group & (Equipment Details) Conditional (Requirad)
Level: 2

Usage: Conditional [Optional)
Max Use: 9
Purpose: A segment to specify supplementary information related to the equipment, such
as: - blockade reason - povernment inspection service - container loading
remarks - container remarks - container order information - additional
remarks concerning the container - container safety convention plate -
continuous examination program (ACEP)

Comments:
Motes: Sample segment :
FTX+AAA+++FLOWERBULBS'
FTX+ 05 ++040"

Data Element Summary
Data Component

Element Element Mame Attributes
4451 TEXT SUBJECT CODE QUALIFIER A 1 an..3
A4 Goods description
AAl General information
ABS Additional conditians
ACF Additional attribute information
Al Cs5C (Cantainer Safety Convention) plate information
DAR Damage remarks
mw frvvonce frsiruwction
Lo L oading instruction
s Other service information
SN Special instructions

42



4 )

New DGS group BAPLIE (version 3) The latest BAPLIE version (Vel'SiOI'I 3.1.1).
* Objectives ATT segment for Attribute information
o Fully identify DG items according to IMDG Code )

o Special cases like LQ (Limited Quantities) and CFR49 cargo now covered

o Deal with release frequency of new IMDG amendments problem: time-consuming

directory updates
o Harmonized solution (PROTECT, IFTDGN, etc.) BAPLIE
¢ Approach (version 3.1.1)

o| Use ATT segment for missing attributes (do not use FTX for key data)

o Use SMDG maintained codes list for new attribute types Group:  D'GS segment Group 11: Dangerous Goods
. . . Position: (440
o Provide MEA segment for quantitative attributes Group:  Segment Group 7 (Equipment Details)  Conditional (Dependent)
Level: 3
o Add contact information Usage:  Conditional (Optional)
Max Use: 999
Purpose: A proup of segments providing dangerous goods informalion related (o a anil of

equipment or uncontainerised cargo including official hazard identification and
cmergency contact information.

Segmenl Summary

User Pos. Sep. Req. Max. Group:
Attribute No. ID Name Des Use Repeat
M 00450  DOS Dangerous Goods M 1
O (460 I ATT Attribute C ]

O 00470 MEA  Measurements C g
8] 00480 FTX Free Text C 9
00490 Segment Group 12: Contact Information C 9

Container Temperature Study and Critical Cargo Information

SMDG #79, B kok, Apr. 3, 2025
» BANEKOK, APT- 3, Exchange
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Container Information Flow

(Box Operator) \

%
Shipper |:> BOOhing co p RAR (S)ginpenegnNnouncement and

— Desk (Cargo Booking Forecast) b BAPLIE
Prfovide::lon-DG \I \/ CopR AR ;plan Message )

(Container Discharge and Loading List)

~ Terminal |

(Vessel Operator) |
Non-DG COARRI
Add ATTRIBUTE code on EDI Message. (Container Discharge and Loading Confirmation)
Let stakeholders can identify it’s a
Critical Cargo easily. CODECO

(Container Delivery Confirmation — Gate Moves)

BAPLIE (Bayplan Message )

Ex: FTX+ACF++LIB:ATTRIBUTES:306’

LIB (Lithium Batteries, non-DG)

SMDG #79, Bangkok, Apr. 3, 2025 Container Temperature Study and Critical Cargo Information 44
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e N
Implement ATTRIBUTE code on each EDI Message

K(COPARN. COPRAR. COARRI. CODECO and BAPLIE) .

U

( N

Let all stakeholders -

Carriers (Vessel Operator <-> Box Operator)

Terminal and Vessel (Ship)... can pay more attention on
the Critical Cargo easily.

\l

Container Temperature Study and Critical Cargo Information
Exchange

SMDG #79, Bangkok, Apr. 3, 2025
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5. On-going
IENE

The Temperature Study
* Analyzing the
collected data

Conducting more
surveys

Sharing

The Container Message
Information Exchange

e SMDG Attribute Code
List
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6. A Safer Environment

SMDG #79, Bangkok, Apr. 3, 2025
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Thank you!

SMDG #79, Bangkok, Apr. 3, 2025
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