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A Study on the Monitering Systems of Reefer Containers
Yang, Seo-Bin

Department of Shipping and Port Logistics,
Graduate School of Marine Finance and Logistics,

Korea Maritime and Ocean University
Abstract

Volume of reefer container has been increasing rapidly in international
trade thanks to the increasing demand of fresh food products in line with
changing of consumers’ pattern. Accordingly, increasing attention has been
paid to the performance of reefer containers and at the same time to the
technology to maintain an appropriate temperature for the commodities
inside containers. Particularly reefer container monitoring systems have been

paid much more attention than ever before.

For temperature sensitive  commodities, due to their inherent
characteristics, it is very important to take an appropriate measures at the
beginning stage when the reefer containers get some problems. The
limitations of current monitoring systems, however, make it hard for

operators to take required measures in short time period.

This study, therefore, aims at analysing the characteristics of reefer
containers breakdown through the analysis of field date gathered from
several shipping companies running the monitering systems. For this the
volume of reefer containers together with the facilities for accmodating
reefer containers in Busan port, major reefer container monitering systems
implemented currently in Busan port and literature on this issue are

considered.
KEY WORDS : Monitering Systems, Reefer Containers, RCM Monitering
System, ANOVA Analysis, failure cause Analysis
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Aul7k B2 ol gk AN AR Vendorghd iU AfEA Arbel
EAOIAE ol 8T & Qom olEolA Alam HRE FUY WY Fao)
HASNEE Qs 1 54 B Alarm HEE FAT 5 ok

/

.
Fig. 15 AA} GPS 7]

AARS] Alarm Al2®le 1 A7z whE)k Level 15-E Level 37bA] FE5 o
Aom Level 3o whet ¥ W&, =2 W&o 2zl o, A9l Alarm
AE Lo A WrolE = Qe AHE BALY AlAEO] wls] tha WeF3E #Hel
o A 2"l E78E Qe Alarmo] FF7F 2FF wrel gl7] wEeloh

AN E 5 Aolol &g Alarmel™ =4/l A F5ol #3 Alarmo|tt.

Dear DepotSmart User,
OOLU621702-7 got Level 1 Power Supply alarm.

Email Follow Up List
Please click the link beside each alarm to update follow up action in DepotSmart.
OOLU6B621702-7 Power Supply - Level 1: lin

Previous Follow Up

Container L atest Status

- Temperature Setting: 15.6degC

- Supply Air: 16.48degC (at 2017/09/28 04:37(GMT))

- Return Air: 18.07degC (at 2017/09/28 04:37(GMT))

- Ambient: 23.26degC (at 2017/09/28 04:37(GMT))

- Machinery Temperature Setpoint: (at 2017/09/28 04:37(GMT))
- Power Supply: Battery

- Location: (Chinhae)Chinhae, South Korea

Booking Info

- Booking No.: 2593516740
- Commodity: CONFECTIONERY
- POL: Long Beach

- POD: Busan

- SVVD: PCC1-OTY-078 W
- Sensitive Cargo: N

- AFAM: N

- Empty Pickup: WMTO8

- Full Return: LGBO1

- Loading: LGBO1

- Discharge: PUS13

- Laden Issue: PUS13

- Empty Return: PUS13

Fig. 16 AA} GPS #AH] 2UE Y Al 2E &2 o A
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o] AAE AuEd, 9 Heolves MY &gl e Alarmo] A=
& em, HHoHe A 2= dA 2

=2 T = T
ZF ZdE ol dHEg Feteel A FRE AT & T

2) BAF2] RCM o] & A

BAR A 2012 SRb7RE] AL o] WE ZH oY Al thal AlA
Zt=re] Vendor S°7] RCM 0] F25 fgsiala 4 &5 @A ol=3]
ok A 270FE AAROl A ARE TQ1 AHlsks 27 BAe] RCM AHlE Bk
gt HARE A FSr)

A DAVSRR
PELIGRO

Fig. 17 BA} RCM Z#]

_ =<

e a2 52 LA

= AHOffice) RCME 2=
EAIZE HIolE Ts

=] rﬂﬂlFi ELEHP

F‘l P/

A dxuFATHER017), SEEERVE FUEFE Vol 11
Fig. 18 RCM Al ~Hl AL& 7%
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RCM AH|7} By F= HBE 3] BAIe Vendors 7HAsHA Ws 7EH o)
el 71F, Alarme] A Az g, AEolH ] WE, AHEojHY &3 BE
7hA gRlol 7hssta o3t AR E nig o g WAZE Alarme o|9A AT
A, o' REE Fgsjof st oj@ FEFS FHIS|oF d=A 5o AYs F
ot wEA g EAE‘r. BALe] RCM s P P B B P

al
A=
7

5] =) == 1%%e} = =
Vendorivto] ofyz} sl &FAF % ¢ B2 FAHE ATE
= [e) o = [e]
EEsta glom Jh7k Al Qb e ddEE FAEAAE dE 5 A= A
o2 Awsta gt
Last known location: Pusan Mewport International Term.
Mext planned location: Customer Premises
Route: Aarhus --= Busan --= Kwangju Kyungki-Do
Booking number: D19073152
Container ID: MMNEU3314924
Unit model: StarCool CIMG
Alarm category: RCD Communication
Alarm code: RCDLC Reefer Communication Lost
Commodity: Pork, swine, frozen, meat
Reefer Data
Booked Set | Controller Set | Supply Return Ambient
B points points SEnSsor Sensor Temperature
Temperature alg:sf‘ A MSA PSa MJSA
Humidity M/A
oz Ba ISA
coz M/A TR
Wentilation P
M easurement Swuction Discharge
Compressor . =
Pressure heid Ll

Alarm should be repaired as soon as possible.

Current Container Alarms

Coda Description Category Start Time Sawarity
RCOLC Reefer Communication RCD Communication 19 Apr 2017 17:30 Medium
Lost uTc
Case history
Tinme Action/ Activity From To
22 Jan
Workflaw
ﬁ?l:fﬁ Created Alarm Handling Case RCM EC sl s
uUTC
. - ¥ g E i E =

23 Ian Alarm Motification sent ta EMA [VONG ongmoanpnitihkores.com
2018 MOOM CO. B RCM
01:=36 3 itk ] System Office Mo: NSA S Out of Office
uTe ongmoonpni grea.com Moz MAA

1 o}

Fig. 19 BAF RCM EUE & A| 2= &2 o A
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= Aol AR BAS] Alz"le] HIE| W2Z3tA Je AR o] go] BF
s AAolth. ZH oY #HEe T 7l&s AH5sdths AHANA TFHLE A
k. Azdolgty & 4 AT we

Fellop & W BAVE AA ARk e e
Al BARell A A Alarm ARl E 712 AR E ALEIITH
A5 FHL BUEY @F] &9 AHEE e 201749 99FE 1247}
A 710 Y AR T 2 wEe] 24 5Ad idste AREe xFehe
AtElE e s st &, 55, 4 A4, 24
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Table 7 A= 3 Hl

Alarm | Faollow . UNIT ALARM ALARM . .
Seq Date Oceur D CNTR No. | Location MODEL | CATEGORY CODE Commodity Reason of Alarm Action Taken Remark
E406 / Suction gas sensor Replaced Sucion
1 | 21-Sep-16 | 18:52 | 19:14 | MWCU6998139 PNIT Daikin | Micro Alarm E405 / Juice fg P T/S
E411 ailure gas sensor
2 | 24-Sep-16 1:06 3:52 | MNBU3554930 PNIT Starcool | Micro Alarm AA429 Fish Wrong Alarm - O/B
3 | 29-Sep-16 | 820 | 9:00 | MCRU2072913 | PNIT | Starcool | Micro Alarm | AA429 | CP€MiCal | pont Malfunction | Reinstalled RCM O/B
Products Device
4 | 13-Oct-16 | 5:30 7:30 | MWCU6852714 PNIT Carrier | Micro Alarm AL7 Fish Vent Open Closed Vent /B
Container
5 | 14-Oct-16 | 17:07 | 17:20 | MNBU3349129 PNIT - RCD Alarm RCDDIS Fish - - not in
Busan
6 | 17-Oct-16 | 8:38 8:59 | MWCU6870507 PNIT - RCD Alarm RCDDIS Meat - Normal Condition T/S
7 | 18-Oct-16 8:56 9:13 | MWCU5258230 PNIT Carrier | Micro Alarm AL3 5 - Normal Condition -
8 | 31-Oct-16 | 18:30 | 18:37 | MWCU5299944 PNIT Carrier RCD. RCDLC Meat RCM Malfunction Replaced RCD -
Communication
9 | 9-Nov-16 | 9:06 | 9:24 | PONU4501475 | PNIT 5 RCD =l pepre | US Military |y pecing USM Card | Replaced RCD /B
Communication Cargo
Defective
10 | 9-Nov-16 | 10:12 | 10:27 | MNBU3301300 | PNIT | Starcool | Micro Alarm | /4612 | = Pollock Frequency Replaced FC /S
[ 1SO15 Fish
Converter
11| 11-Nov-16 | 1:32 | 914 | MCRU2022532 | PNIT | Starcool Tryeri gy Darv Poor Cable Adjusting I/B
Communication Products Connection Connector
Reefer Defective Replaced
12 | 12-Nov-16 | 11:45 | 13:10 | MWCU5228982 | VESSEL | Carrier Alarms AL22 - Evaporator Fan Evaporator Fan On Vessel
Motor Motor
13 | 15-Nov-16 | 6:59 | 830 | MWCU5718320 | PNIT | Carrier RCD | peprc | Nom Frozen Reefer - Gate Out
Communication Chocolate Communication Lost
14 | 17-Nov-16 | 4:44 | 827 | PONU4971150 | PNIT | Daikin RED™ 1 Repic Fish Reefer . Not in
Communication Communication Lost Terminal
i ] ~ RCD Non Frozen Reefer I/B,
15 | 17-Nov-16 | 10:26 | 11:06 | MWCU5224890 PNIT Communication RCDLC Food Communication Lost Replaced RCD Non-Live
- 27 -
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G WA WS 2 xd AR AP, Ay AW 2, ddEs ZA A
gt Ai717] A3 Z1eF 57 FEoE ERIEC 4 EX= Aoy 2
407, A7) Aul A3EIA), L5 =d A AF}CIA), ALET
157) B9 «og Jehton, ygs 7408 uwst U Jebgh

Table 10 &3 A Al &%

FE5H LIRS

<5 x4 A2 A% 21
A7) Z8 A 29
A 3582 2% 15
Ao717] A 40

71 e}r 7

B B2Ae mUEyg F8 AvlE Thermoking, Starcool, Daikin, Carrier 5 4%
olm 1 9 7R EFEH+= APlEel Advh AHl F/E HIEE Starcool(5171),
Carrier(3571), Daikin(1271), Thermoking(871), 71EH64) <o & e}t

Table 11 RUE Y A1 S7E 4 W=

h ki
Au|FH = 1R il E:’:_'j“;a'"ﬁ __ _7|E}
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Carrier 35
Daikin 12
Starcool 51
Thermoking 8
71 e}k 6
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A|ZFe Daikin 1.917, Carrier 1.717, Thermoking 1.538, Starcool 1.431, 7]E}k
0.750 =22 YErSTh

dF YA o] OB ZAARE FEAtole FolgEe] 0.001= e &
o WA mel 1 XA Hatol 7t e AR UEETh 7 |
Fo HF ZAAZE 18AJo A 24A4] Alo]l’ 2457, ‘OAClA 6A] Abo]’
2.275, “6AolA 124 Abo]”  1.600, ‘12AJoA 184 Abo]l’ 1.205 o2
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