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=579 9#2 3SIL¥} 7TRE uebd 4 3lvh Fig. 2-13 #Zo] A&
SHAl (speedy), SHASHA (safely), &2 stAl (surely), ABstA (low)E
T aAAH s TS dFR R & TRS Fig. 2-29 o] A A%

Hge Ao, AT Fa, T <

BES BaY i), AAF AVlel, 493 A0 A9 A4
2 b
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Fig. 2-1 3S1L Principles of logistics
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Fig. 2-2 7R Principles of logistics
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A9 Aol @ 4 Atk 2RBH, AUTE, AT, dol2Hol
MEHSEE W B BERAAE ARE e WS TIvn
g 5 vt

EF (physical distribution) : /% GAAF F A A9E o
Foll BEFS AAMAZRFE vt A o], AmAFOZH ATHA.
A NAE FEIE AAGEoIT H2dlE dAIEY AAAY T
FH HF AnjAtdd o277t A AAFS Adeta #ydste d e
SCM (supply chain management; & FAIETE])olgh= &5 AL
t}.

oH

F (i) : physical distributiono] &t 7Hdo] AR ‘EF
Eolgts dol2 54 91 AL 19649 dEFAT A7 HES B
o]

A EATE (B el A= AR elA otk 1§ 2719 o

FHeolt =7/ (Wi, =4 -§, physical distribution)<%}
T gol= Y FEEo] wHEAo, A $-glhetel A

A% (marketing distribution) : &g TAHES olF& Ao=
ARl Am)ap Zho]l Q1A QL ARl FhE oo
s, o 7ol = AIREe] wjujE-E 9
"t fre2 2 ol d A RS (marketing distribution)'# ‘&4
& (physical distribution) .2 YFojx]=d] 1 x}o]= wjue] 93] )
sty MRl ZEAE e Afrddd AR R FujRtR ol§ sl Ao

FAFEolH, mufs el ofsl ZhxEo] du) Aol A Fu) FAE o
ZolE AL BAfEo|g k.

_ 12 _ .-_:l'x : _'k.l_-l _ -I_-]i .-"_l ;



g To2 BUS Aol s o BEUS AR U7 fsl AEE
T TEREE Syl FrtEFoes A iFE SPEE T
(1,100x1,100 mm), T12% (1,200x1,000 mm) &2 27} 7} AR-g¥ ),

A" ol (container) : FUERZ A ~EA] AlL3E FUERE
€719 WAl FHEA IS0 Aejdll ojatw ZEoly (container)=
“Ug 0k whol 8o A3t 4rs Ayl glo] FFEFed IS 34

B4 QI §olsl FES $FT F AL, ATl FoIFEF, A

FUEZE (unit load): BEE $53 9 /A5 0] 7bsd B
2 BolA seshs A% wairl Wl Pas du.

fYUEZEA2AE (unit load system) : KS A 10060 Ae]E £
= 37 FYE A A JAE o835t

ZAH el (container) WAo] AUt = 4 A &7 A= Ao
il she] FAES (uni)®2 wHEo] HA), FEtoEHN Sy 1
¥ B EstddE felststa ERHE diste Aladls onl gt
YE FYE ZE Alo]& (NULS : net unit load size) : FJE
ol AHA #Asted AU ZAA] FA o3k AL WY To=
HAE 3 EAFE PVSERH A3 FHUERES &5AFE EdY
. wEbA o] NULSA = FHE A8 349 AFsS 248

W 712 o® e gtAelH R FEEA L A

_ 13 _ .-_:l'x : _'k.l_-l _ -I_-]i .-"_l ;



4 % Fgol el AR BEol ARt §4 wi: T ol 8E

(LE)2A Eq, 1ol ko] g},

LE = [(AX N) = (LX )] X 100 eeeeeeeeeeeeeeeeeeeeeeeeeereen, Eq. 1

here, LE = Loading efficiency, %

A = Pallet area, m?
N = Number of loadings, constant
L = Length of loadings, m

W = Width, m

TREAN Y AAHEn

X% B E (package module) : 4#F< 3T IFJHEN 7MY a&74
o2 AAstr] gk A 23S detw, A KSEZZF4
(KS A 1002)2 6902 t}kstA A A=

W+EERF ZEA LY (logistics module system) : FUEZE =
7] 1,140 mm x 1,140 mm= 7|22 Ho 82 -40 mmE <A

shul, olE WG stel BRAMIG sl EF ASE A4

ol

Fa

- 14 - ] 2-1
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Fig. 2-4 Fishery distribution routes from production to consumption in
Korea
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Table 2-1 Status of fishery productions in Korea in weight (unit: M/T)
Fish : . . .

Source Live fish | Fresh fish | Frozen fish | Total (M/T)
General sea 163,771 825,598 68,947 1,058,316
Offshore aquaculture 1,659,799 1,294 18 1,661,110
Ocean - - 578,137 578,137

Inland 31,942 956 157 33,055

Total 1,855,512 827,847 647,260 3,330,619

Source : Kostat, 2015. Fishery Production Survey

Table 2-2 Status of fishery productions values in Korea (unit: 1,000 won)

Source Fish Live fish Fresh fish Frozen fish Total
General sea 1,399,526,252 | 2,056,678,018 246,086,621 | 3,702,290,891
Offshore aquaculture | 2,022,240,524 15,882,724 331,200 | 2,038,454,448
Ocean - - | 1,023,738,173 | 1,023,738,173
Inland 401,326,697 5,375,516 779,338 407,481,551
Total 3,823,093473 | 2,077936,258 | 1,270,935,332 | 7,171,965,063
Source : Kostat, 2015. Fishery Production Survey
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Table 2-3 Fishery logistics system by production place

Production o
Logistics system
place
Consignment | consumptionsite . e
) market ey | “CEBATD> |l | <(eioer % 1
Near sea @
| wholesaler traditional market. Retail Lty |
fhfantcer gkl | hypermarket. etc. (30%] consumer|
[ Wm Quasi-wholesale market. [ = ‘.ﬂ '
2 | es% | nvpermarket. etc (95%) &
Aqua- | T = )| v )]’E
culture | - - e s
| Consignment Consumption site -
| Producer marketigo%l oo LT LB el consumer|
[ Wnotesate hvpermarket, processing [ s -
“'i. | onoo%w | - | company. etc. [80%] e | % | 4
. . . |
Ocean “ ) ) ,I:w
| T e
Consignment Consumption site
Producer | market [0%] Dl | lobber | Retall \consumer
&1

[ Wholesale Wholesale
00% —_—) Jobber

Sy | oo | . market "'““,
Imported il T
o) N — | |

Consignment 'ﬂum"msaa Wholesale . Retall

Importer market [0%) consumer

FHOR ATAM FARY FEFZE WANA BRE 497
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Fig. 2-8 View of repacking fishes with paper box after

auction
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Fig. 2-11 Belt conveyor

TAHE v WA YEHAE o8&t 5 tond 11 ton o] dE
o] & Ht}. Fig. 2-129F Table 2-4%= 5 ton, 11 ton WA= AYLS

Fig. 2-12 5 ton truck for cold chain system
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Table 2-4 Specification of loading boxes of typical trucks in the fishery
logistics system

Loading box (mm)
Truck
size Length Width Load Loading Inside
en i
& height weight height
6200 2,150~2,300 | 1,100~1,200 Ston 1,800 ~2,300
5 ton
7,300~ 8,000 2,300 1,100 ~1,200 Ston 1,800 ~2,300
11 ton 9,000~10,000 2,350 1,300~1,400 11ton 2,000 ~2,500

223. FAE A5 EFALHY AL

elhete] SAEe AAAst 2uA Abol BE 6~7 WA B
% TEE AL A B TR At gune oleje]

alab vk Abek she mAHel BAZF FAE FEA

<
e

AMEE Ao F& 725 MAT AFYS Exsta vt (Minist
Oceans and Fisheries, 2013). Z15¢t =215 kA 9342

SHAZE AT AEE =% HOlA, FReU]SE T
A2 AMgH o Y

[e]
o
of A Ast Wetem A A AY (FPO)F A+ w41 AE7F o

- 27 - ] 2-1



small and Transit market between Traditional

medum | producer and consumer P::l;tgs:ing market
consionment |\, ~ [distribution hub] - N :
market AN \ Small and
Small and \, medium market
medium L. % integration/scale up, preprocessing :
consignment N \ dispersion /wholesale
market | 0% c
Small and Seak Base consignment 7 :
memam | N market Dispersion L
conslanment 1 ,--',"_ FPC Wholesale .
el & ooration | [Fish Product Center] distribution Communal
Small and SeEe D & | feeding
lonment | 3 Preprocessing/ cold distribution
mﬁamet b / sorting / packing Food material
S/ . company
me&l;l;nm e |
cons
market R 1BeE Restaurant
company

Fig. 2-13 Concept of FPC (fish products processing & marketing center)

MZ AAEH = FAHE AR AHE /F8AH (fish products processing
& marketing center)2}il &2+ FPC+ Fig. 2-130] A9} #o] x99 .
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Fig. 2-14 One stop handling system
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WoRE R FRY & Atk o F AHZE AL 46 oF &
MAZ WEE W A5 §oz AgHM, AT AuANA 5 L A
34 gle] B A H T AAERA Bk AYEAL B B

i

ghg gt ot kel A9 2 3 WA 3 3] Ak AARE AL
EFA 2= 3 JrHoF AALEFHEY, AME F A
&

gol whet §14E 7 vl S B aFsi,

(a) wooden box (b) EPS box (c) plastic box
Fig. 2-15 Typical fishery boxes in Korea

Sl oA ALgEE Fehay AAE EASA @AY BRA
H| Q1 S T 1001 ¥ KS M ISO 472+ A|AF&o] 7}53 EebE
879 FF @ 42 F4sa dek 1) webd AAHgo] 5@ B

228 §7]% Table 259 2o FHAT A2Pon FHav)

Table 2-5 Form and symbol of plastic box

Type Form Symbol
Grip form N
Piled type
Turn form T
Solid form S
Stack type
Foldaway form C

Korean agency for technology and standards - logistics facility certification

standards
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Fig. 2-163} o] T3P &folA 3 slAAoz UHH, 7se
Z}7y N, T2 FR3o f2de A4 deaor FE3 7jas

77t S, C2 TR

(a) Grip form (b) Turn form (stacking) (c) Turn form

(nesting)

(d) Solid form (e) Foldaway form

Fig. 2-16 Types of plastic boxes

Table 2-6°1 8P+ 433 Pae Fage vwstgiet. F9Y

e Extel A gadon FEssd A gn AHe] golyel

45gnc ddgon $96 vk FP9) ol Ae 44 TeA

e Fou} Egols dstel AHstid NANRG PO o uh
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4 A AARES BF Age] Toh A& fEe wol



St AR A FY FEHE LR o BWol FEI AHHA %S F 9
of SIAIA EAZE ATk AR A A} TLok wol Fol g e

f3lo] #Htt

Table 2-6 Merits and demerits for type of boxes

Type Merits Demerits

- Relatively cheap . .
. - Internal capacity (inner
manufacturing cost .
. . secure) relatively low
— Durability relatively easy . .
. i - Stability when loading /
- Maintenance relatively

transporting relatively
easy

<Piled type> i i o
iled type - Washing relatively easy

- High manufacturing

. . cost (Such as parts and
- Loading efficiency (space
L ) assembly hours)
efficiency) increase .
- Increase of working
- Easy to secure an
- 1 it hours
internal capacity .
- Low durability

- Better stability when Difficult to cl

- Difficult to clean
<Stack type> loading and transporting
- Long development

period

- Good multi-stage
loading strength

— Better stability when L -

. . - Low logistics efficiency
loading and transporting

- Good durability

- Easy to secure an

- Low efficiency of

loading empty boxes

<Load type>

internal capacity

- Low cost of production
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TR YA F 2o st 20149 T o F R frE AT 38005
M AR FE5EHL o Fig. 2-17014 ¢ o] yF ofAa7t 60%=
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Fig. 2-17 Classification of fishery box in Korea by materials
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Table 2-7 Packaging specification of fishery boxes for mackerel in Korea

o Standard(mm) Packing
Division Material : X .
Length | width | Height | unit (kg)
Suh ti
LD AUCtOn  Wooden box | 570 | 350 | 90 15
fishery box
Standard for B dabl ggg ggg lig
xpandable
fishery products b 1 10~20
polystyrene box 620 400 150
(2007 Enactment) 620 400 143
Buse.m cooperative Expandable 2;8 igg ﬁg 13
fish market polystyrene box 620 200 170 19
E dabl
Busansi suhyup xpandabie 620 400 140 12
polystyrene box
Tongyeong Expandable 550 370 200 10
suhyup polystyrene box 710 430 215 20
o Expandable 560 370 200 10
Jejusi suhyup
polystyrene box 617 395 143 12
Table 2-8 Specification of plastic fishery box in Korea
) Standard (mm)
Material Purpose Appearance
Length | width | Height
700 459 85 multipurpose | Stack type - Solid form
623 397 128 fishery box | Stack type - Solid form
620 400 137 fishery box | Stack type - Solid form
575 355 167 fishery box | Piled type - Grip form
) 550 355 100 fishery box | Piled type - Grip form
Plastic
640 400 100 fishery box | Piled type - Grip form
595 330 105 fishery box | Stack type - Solid form
590 385 150 fishery box | Stack type - Solid form
o387 390 200 fishery box | Stack type - Solid form
620 400 107 fishery box | Piled type - Grip form
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gakol Aol Z1zol Ho} Qlo} 471 WARY] o] wRoluh

Recovery Cold storage

Fig. 2-18 Circulation of fishery boxes in the fishery distribution system
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Fig. 2-21 Plastic fishery box in Sydney fishery

market in Australia
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Fig. 2-22 Fishery box with embedded RFID tag in
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Table. 2-9 Patterns of stacking boxes on a pallet
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Form

(odd layer) (even layer)

(odd layer) (even layer)

(odd layer) (even layer)

S

(odd layer) (even layer)
(odd layer) (even layer)
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Kinds

Block pattern,

Row pattern

Alternate tire row pattern

Brick pattern

Pinwheel pattern

Split pattern
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Table 2-10 Comparison of RFID tags using various frequencies

Low High Ultra High .
Microwave
Frequency Frequency Frequency
125KHz,
13.56MHz 433.92MHz | 860~930MHz 2.45GHz
135KHz
About
Recognition About About 1 m
08 < 06m | About 06 m 35~10 m
distance 50~100 m (Manual)
(Manual)
- Lon,
- Low cost & "
. recognition
- Suitable for . & .
field distance - Lowest ~Characteristics
. ields . L.
- Expensive requirin - Real-time cost similar to 900
- Little hqlt & tracking - Best MHz band
sho ) : .
. performance . anddetection | multi-tag electronic tag
Characteristic ) recognition .
degradation . of recognition |- Affected by
distance and ) .
by ) environment | distance the
. multiple » .
environment ) (humidity, and environment
electronic
shock, etc.) erformance most
tag .
. inside
recognition .
container
) . Active Active
Operation type Manual Manual Active
Manual Manual
Recognition .
& . Low speed <-———---------———- > High speed
velocity
Environmental ) . ..
msensitive <-—————--————-—-———— oo > sensitive
effect
Size of tag Large <-———-—----———— > Small

RFIDE 19394, 9 =roll A4 IFF (Identification, Friend or Foe) A& &
H717F 2 Al zal EelA v o] ZiAl= vl r]e] FRE dalv)e
S5 ol 7|ATolA FAlete] #olroel Ead v 7] 7F At QlA
TRAAE S daE tA BAlsteE A o®2 A 553 RFIDO A
Z7F HJe} o] F 19731 Mario W. Cardullo”} &% 3 RFIDe| #3 &
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FIGURE 5. The vessel operation after traceability procedures were adopted.
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Fig. 2-27 Supply chain from fish farm to the
private customer, retail and fish market
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Structure Finite Elements |J\|Load condition|JR| Interpretation
Modeling Method modeling| 5/ [Constraint condition Review

Fig. 2-29 Sequence of finite element analysis

(approximation method)e]t}. 32 A& BT E=x

T7F =Wl (spatial domain)g  W§ A2 FHSA  (volume

(a) Orthogonal mesh (b) Non-orthogonal mesh

Fig. 2-30 Type of surface mesh
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Fig. 2-31 Linear of 3D Solid elements
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Fig. 2-32 Quadratic of 3D Solid elements
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emzi{am—y(ayy—kazz)} %y:% ..................... Eq. 2
1 Ty

8yyzf{0yy—y(gzx+azz)} ,yyz: é ...................... Eq3
1 TZl‘

Szz:E{Uzz_V(Um'i_Uyy)} Vaw = Tgg e Eq. 4

here, E = Young’s modulus
v = Poisson’s ratio
G = Shear modulus
€xx, Eyy, €z = oOtrain component in the X, y, and z direction
Oxx, Oyy, O, = Normal stress in the x, y, and z direction

Txy, Tyz Tzx = ohear stress in the Xy, yz, and zx plane

Eq. 2, Eq. 3, Eq. 45 Aoz

oz @ ¥ 4 vk

=<

Epp 1 v v o
Z 7 E 0 0 0

ey | | L _v o

Yy T B G 0 0 0 vy
v v 1

gzz I — 0 0 0 Ozz
rF F F

= 1 ] [ e Eq. 5

Vyz 0 0 0 Ve 0 0 Ty
0 0 0 O 1 0

’}/ZCE ? TZI

1

0 0 0O 0 0 —

/Yzy G J Txy

Eq. 58 do=2 38t a3 22 Aoz xdH
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Table 2-11 Standards for returnable plastic container

Year of ..
Standard . Descriptions
publication

KS T 1081 1994 Plastic container for transportation

KS T 1347 2011 Returnable plastic shipping container

KS T 1348 2011 Returnable transport container test method

KS T 1202 2014 Plastic returnable container with RFID tag

LS A 1613 1994 Plastic container for transportation
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Fig. 2-35 Plastic returnable container with embedded RFID tag in

KS T 1202

71% KS T 120200+ Ti12¥e°] HFo® F7EWA TI1Y 9 TI2

3 shelEd] FEOR
s ¥3d 4% ¥E

Table 2-13 Dimension

AAEEo] ¥ 500 x 300 mm, 600 x 500 mm

of standard container (KS T 1202)

Container numbers Length (mm) Width (mm)
1 550 366
2 660 440
3 500 300
4 600 500

_61_



RFID ©®l27} AzE ZExgAd g487]d st KS T 1202
RFID Bl27} A&d M2 Ade S84 719 199413 A
¥ KS T 1081 (7 KS A 1613)¢] Algd W& d83to =24, RFIDO

« EN 13117-1, Transport packaging - Reusable, rigid plastics
distribution boxes - Part 1 : General purpose application

« EN 13117-2, Transport packaging - Reusable, rigid plastics
distribution boxes - Part 2 : General specifications for testing

« EN 13199-1, Packaging - Small Load Carrier System - Part 1:

_ 62 _ .-_:l'x : _'H.I_-I_ -I_-]i .-"_l ;



Common requirements and test methods

« EN 13199-2, Packaging - Small Load Carrier System - Part 2:

Column\Stackable System (CSS)

« EN 13199-3, Packaging - Small Load Carrier System - Part 3:

Bond Stackable System (BSS)

A= 49 F2F FIE (1,200 x 800 mm) =

RE EE
200 mm, 400 x 300 mm, 600 x 400 mm Y& X|go|w WA &£

)y Hy - =y, i= e} =X o
Fo FASD ATk FeagA #3719 WTA s sls] O3
A, AAAY, ke 8 AW, ABAR AR 2 A JEE it
gt 9
. ml=9 AIAG 358§ &7 7lol=ETR
) EAEAAA B A (AIAGOIA = AEAEE FFFo Ao
g Ee fE N8 2 BPAe FolXL BE G BF 28 AA

« AIAG RC-2, Dimensional and Functional Guidelines for Small
Parts Container

 AIAG RC-5, Returnable Containers Management Guideline

* AIAG RC-9, Returnable Container Performance Test Guideline

 AJIAG RC-11, Standard Returnable Fastener Container System
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. ISO &F

2012 9¢ =< wlEdA JHHE ISO/TCI22 & 3] &l A =l

Al ¥re] s WG13 (returnable transport system) A% greolshar = A
w77 vy et 2= AE g &

g %9
ok Ak

ato] AA Ak ‘wEEFE]-
(TC122/WG13)" % “eE&F=7F8&71-23

(TC122/WG13)7e] 2015 & A CD ©@A 2 FZ = A}

o
o,

1)

7Py

e Transport packaging — Reusable, rigid plastics distribution boxes -

part 1: General purpose application, part 2: General specifications
for testing

2}, FAO o743

=5
N

a7

A B FEEACdA AMEE =

1o

A, A, dFvE o8
A, 1 F Table 2-149 Fig. 2-36°1 A1 <}
Aol 79 &7 Fel 2 HAAstE, FAAAN A o)
AHE R =g
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Table 2-14 Dimension of FAO standard container

Type Size (mm) Volume (1) Weight (kg) Box type
A 600x400x147 26 1.5 Stacking
B 600x400x125 22 1.3 Nesting
C 610x650x155 42 3.0 Nesting
D 844x514x190 70 5.0 Stacking
E 844x514%260 90 5.8 Stacking
A : Used inside the factory to process fish and small fish
B : It is used similar to Type A and is also used in fishing boats. Box is
made of HDPE material and can be used to contain frozen aquatic
products or processed marine products.
C : has the same use as type D in aluminium. and it has also the same

design. The box can be delivered with perforated bottom.

D and E : have the same use as wooden boxes type D and aluminium alloy

boxes type E

Fig. 2-36 FAO standard plastic fishery boxes
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9. m=

a2 19389 A, AldE A5E, ooF sFEel] #d AW HE
(FFDCA : Federal Food, Drug and Cosmetic Act)ell 195811 2]3% 7}
& g &o] FrlelHA AEFHFZEZA st A 7ES v

AERZEA L AF O FHBAS APAFEY AR PG HF

O

TO 2 FIIRIVHIE E3l qtAlsteE & bR A
19973 A A%, oFE, 2 sPFERol AEedd

39 (FDAMA : Food and Drug Administration Modernization Act)

_4

I~
T
~US TE BT

=

o7 NA AFEHEEHY A A% (FCN : Food Contact Notification)
7F E=)dEHEA 7]Ee] AEFHNMEANHAE (FAP : Food Additives
Petition) 2} o] ¥3} = ith &3k 21 CFR (Code of Federal Regulation)

Part 174~178% &3 &4, §=9d AHE 7led AFHSE4, A

I~

AFEFRE HEe] 749 Wl m7PER =22 ofF T A
AdoR FHAT M= H 1o HE o R 29 %= Directive=
Gl

}3] (European commission)oll 4] = &1 s}lo] & E 35St}

2

o,
>~
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AZFO 2 FAHEo]l 80% ol AR} A

olsdrh @A =
oA AL&3HE o] A= Table 3-1% Zom olF 71 dy A}

Table 3-1 Specifications of fishery boxes in Korea

NES FHRF Gl
3l Aol A o A

N
2l

oo M

il

il

Box Standard Inside dimension (mm) Thickness (mm)
Materials capacity
flame (kg) Length | Width | Height Floor Side Cross
No.l
6 260 280 50 above 7 | above 9 | above 12
Box
No.2
8 570 310 60 above 7 | above 9 | above 12
Box
Wood No.3
00 0 10 570 340 80 above 9 | above 9 | above 12
Corrugated | Box
board, No.4 _ _
) 15 570 350 90 above 9 | above 9 | above 12
Plastics Box
Nob
0 20 610 360 100 above 9 | above 9 | above 12
Box
No.6
Box 30 680 380 100 above 9 | above 9 | above 12
0

U o4 19804 ol F A4 2d 713 SR fEel 7

g2 Aedd. 2o FdA FdeT @ 9ATY

A,

!
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Ho

AgsFolsts U 4FS LA BreA AR D Qo

b EE AR AAE & 722%0] e TFFA mEste] g
B5EAA FHS BR BR ELHE A AT 2RS4
F S W A4nd, A4 5 wd@ % BEHYE (T-12
ol 90% ol A7tA @Ak AL A7 Bashe FAT AW of
% olE, % 0w 5o fEAYNA AFARE 1este] o
o Fash GelE AN b

Fig. 3-1 View of traditional fisheries product market in Korea

R b wel AgshE Ade R SRz oldrh:
wdol Ak A4S fstel AHsE AT e AAR] Y

Fig. 3-2¢} #Zo] = odate= w@d] & AAwS sto] AALE 3t
glom ek AR cete] gEAldse Wit 24 @k w
AR oA AHEAT AAHA FETE AT FAE
T ol e AR AAA ol A ko] dstow AA A
.
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Fig. 3-2 Cleaning of wooden fishery box with water in Korea

Az R Y

3.2.1. oA A Z2AX

of FAfe] AAAQ MEE ffste] A B T ZE=AAE Fig. 3-3
o ol Aetdinh. AT ZEAAE AR R of gt tii &
TAFE B AR 2ARE AAIskY A8 Thsdt 8719 FEE Ay se
B3d AR & AE AdAle ol Wd Fxsjqes

B
AZF WA FEE FxIAEe Foke] T A
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[ Needz check
v
—)[ Field study ]
¥
[ Product Type selection |

Product
validation
Yes

—)[ Design €

v

No ’
—[ Structural analysis

Yes i
Final design
¥
Prototype production and testing
) Yes i
| Production planning and production

v
Field application

e

v NO

Fig. 3-3 New product development process

53 @ 24 olF A4l AFol #4H7] AAX HA Zzod

Catia, AAE]H Fx9 a4 A EHolA Z=Z 13 ANSYS 17.1, 73

Eo} a&, 48 AHOY 5o AAasE 2 AA B 55 AlEY
Ast 4= 9+ CAPE 2.07, Cube Designer Pro 59 T3S F3] 4
FxF &71E Aetr] A F&38] Algdeldsty HAS AiE &

71 - PR L]



bol @Al ARelA AT A

°

b7 9l

°©

3

[e)

3.2.2. o1 gte] FAH Weh AA
b oA A AR

AR o gel 74

bol ol @t

A

FA AR E

BH

o Aol

mp

o}

2l

uhgkel] g %)
uhekel 4 47

ko3
T

PAR

[e))]
H

® AA IEHA

@

K

—

0

N

o
TR

—

A/

2 kg,

1,300

A A}

R

570 x 350 x 90

<

4 4

som gtel F3

[¢)

29)

=

=

shol 73

5

ol
NEVE AHE

g Atgol 7t

=

o147
mm (W35

ojo

1/mf) o2 ZAE AT

700 ~800 <

Ko
T

W, Fa AAE A

i

=T

2] <

_72_

wlo] Fig. 3-40] Lbebd 7312

=

= fsig

%:L

=

=

o 4}



Ak AHE FEls YRR FARS 8719 Fo] ml ¥ Hol thu
A7k el WEE AGE 44 4§ /1 TE ASsn Aich

Fig. 3-4 Tools for fishery box handling in Korea
(hook and multi-stage lading tool)

E=@ by del AHSEE B4 459 Eel: 100 mmeldl Fig.

o7} srol o
%9 ol Hol WAL ek Aotk mebd Ay Agw w2
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Fig. 3-5 Fishery boxes overloaded with ice cubes

A4S Fon ol ael #AS Aeksl el Agw A

O 3= Eve 32 e E T119 (1,100 x 1,100 mm), T12%
(1,200 mm x 1,000 mm)ell whate] Ao HAa&S ZFolof 3
o

@ ofdA= Al A 7P Bol ARgHEE 43 A 271 (570 x
350 x 90 mm)ot FAFE A A TS THA oF gt

o datel AL ek F gl molr M= o dte] A
Aatr] flske] fEvetel A dvjsa AEH = Ak A S 2Aket
th. ZAMeE ozt A& Table 3-29F Zom AAHY EFEE

e

¥

o
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Table 3-2 Dimensions of the fishery boxes for efficiency simulation

Identification Dimensions Identification Dimensions
(mm) (mm)

Test box 1 570 x 350 x 90 Test box 7 540 x 340 x 150

Test box 2 550 x 336 x 150 Test box 8 570 x 360 x 95

Test box 3 620 x 400 x 150 Test box 9 620 x 400 x 140

Test box 4 570 x 350 x 113 Test box 10 550 x 370 x 200

Test box 5 510 x 315 x 100 Test box 11 560 x 370 x 200

Test box 6 530 x 330 x 125 Test box 12 617 x 395 x 143

W}, ol gate] FHe T2 A7)

A ABgA g FH B4 45E 439 dAHow
=
[}

2
i
)
2
oz
=
10
=
9
2
0%
=
N

(a) Nesting (with contents)Stacking (b) Stacking (empty)
Fig. 3-6 Boxes in nesting and stacking methods
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IME ZaelE olgstel of4AE Zol A o
bl Wl Rib 9] Aol e W

gol @ebd Aoz lgEdth @Y A A Behad ol g v
A Felrt de AhgE e

AgA A @Gl

Rib &7 Fig. 3-73 o] A3 o

(a) Diagonal rib (b) Vertical rib

Fig. 3-7 Shape of rib in plastic box floor

ib W AN Aol AR 59

o] wpeldl Ribo]l APH O ® A%

g A3} Table 3-3914 R nhs} 2
A& WA= 1,001 mr o H

Table 3-3 Comparison of rib shape at bottom of plastic box

Diagonal rib Vertical rib Comparison
Weight 1074 ¢ 1,055 ¢ Diagonal > Vertical
Area 9,192 mm? 8,191 mm? Diagonal > Vertical

Note: Same condition with space, size, height, thickness, pitch of rib
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Eqolt ARANA BRFAGE] AT Agoldeh, @A =
A 45 SRl gl FEZ duest gow Aol YE Fxol
o ZneE AeEA gue A4S Asel e 4 U o
& Aol ek B AT 2

g 2
% AAE EAG L F YRS £l FUS WA

.

Eqfol TS Fig 3-8% ol A Eol % A 279

AFE FEel dFE AL & ¢ A= AVIE AAF ok v HAFA

Fig. 3-8 Hand shape and working gloves

o} 7t Exte] e Aol (HHL)E AAst7] flste w73+
Aol Z=AR Suer A & yuet FAE s 2 i@
Table 3-49} Zth $Evet A0 & Yulo HHg2> 9575 mm, H ot
2 81.66 mm=z ZAFE AT}
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Table 3-4 Adult hand width and thickness in Korea (unit: mm)

Std. Min. Max.
Ave. dev. | Value P1 1P P25 P50 P75 P95 P99 Value

V\élﬁj)th 8165 | 875 | 67.82 | 70.34 | 73.02 | 77.36 | 81.84 | 86.78 | 91.06 | 94.41 | 95.75

Thick

nes)s 2432 | 2.38 163 | 1927 | 20.38 | 22.71 | 24.35 | 26.04 | 2795 | 2991 | 31.42
(H

20 ~ 70 years old of Korean adults’ hands

Korean Agency for Technology and Standards

7o)l 1y ZolE i F2AS Eq. 87 7t} Table 3-5014 %

gutel 4 & Yu) HIFL 9575 mmoln Uuk EA7tel FAE= |
mm, o 7+24 25 mm £ HYet £7go] e Zol:= 104.8 mmo]
=

HHL =L+ 2T X2) 4+ 2C wooeeioeioeeeeeennn. Eq. 8

here, L : Max. width of Korean adult hand, mm
T : Thickness of gloves, mm

C : Clearance, 2,5 mm

I

v

; L |

Fig. 3-9 Dimension of hand hole for
gripping
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T AYge 3142 mmol B2 &5 ZHE COS 45° Byt
Te] *o] (HHH)= 285 mmeo]tt,

i

.
&4

off

T Eq. 99 #t}. Table 3-5°14 &yt

4
-

2
i
—

rlo

o]

HHH= HCOS0 + 2T X2) 4 C oo Eq. 9
here, H : Max. thickness of adult Korean middle finger, mm
T : Thickness of gloves, mm
C : Clearance, 2.5 mm

©° : Grip angle

oA AAZ A Efo] e AHHY AV Fig. 3-113%

Fo] FHe Zole} w=oli= Z+7; 104.8 mm, *=°] 285 mmeo] A
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28.5 mm

104.8 mm

i .
1% -

Fig. 3-11 Dimension of hand hole on
fishery box

449 Egol 7Y UAAS ARer) Aske] Fule] Ege] 71
o] P& FAReE A3 Fig. 3-129F Zo] 11E/77F ZAME e d%
A7 B BolA AEE A4S AT A% (9 e FH4L A3

Azl =AM Aok

rr

ol A R

: |

Fig. 3-12 Type of hand holes and surveyed result of
preference among field workers
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(polypropylene)®] H|52 09 g/en, A3 =+ 35 MPa, 228 o
Ao FEe 1.319 kgo = AASA Y. Fig. 3-13, Fig. 3-14%= PP A

A ol o 3holst S22 M (stress - strain curve)©] th.

Table 3-5 Mechanical properties of polypropylene

. Test method .
Article Unit PP
ASTM
Density D-792 mg/mm2 0.96
Tensile modulus D-638 MPa 35
Young’s modulus D-638 0.42
Elongation rate D-638 % 30
Modulus of elasticity D-638 MPa 1177
Compressive )

5%strain D-695 MPa 49

strength
1IZOD Notched impact value D-256 J/m 39
Rockwell hardness D-785 R-Scale 110
Shorer hardness D-785 D type 77

Fig. 3-13 Specimen of polypropylene
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Fig. 3-14 Stress-strain curve of polypropylene
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Symmetry

Fix(Bottom surface)

Fig. 3-16 Boundary conditions for strength analysis of fishery box

Ao AAZNLE o) 4= Fig. 3-167 o] 9ty JAdoln=
ol A (symmetry) Z0S A&l g Hol = Fixxzds A&
atlth ol AxbF gk A RWE 4 3o Force 2715 FUTh

oA A& B = 1.319 kg, A= A M = 15 kgd o 10232
2 ol FHaldro] Wi dF S Eq. 40 2ske] 1599 Ne| #Hu} 3&
e W2 F 8 oy wiEddl AW JheAl= &2 200 Nojt

ek 13 A5 9 200 No2 4859

K=MXS 84+ BXSE et Eq. 10
here, M : Weight of fishery, Kg

S ¢ Number of boxes

B ' Weight of fishery box, Kg

K : Bottom weight, Kg

~ 86 - ") A—I k. Eﬂ fﬂ w



By P=F, it Eq. 12
here, F; : Total bottom force, N

F, : Acting force at specific surface

3.24. o7 2214 F4 2 AR B U
7h oA AR E B

VYA A AF FHFFH A% FHE ke Tl glol

of Btk 53 FAES Be oA A4 A Aol ojgAE 2 8
ofof Fth A9

*= AP KS T ISO 120480 <Jste] FdEATt dS5AEE

3-63} o] ¢=stF FWH F 4m ol HAAIF 7Hsstolor &b
AEstAS W, B, FRER T olde] flojof gtk StEEtT
Table 3-8 % Table 3-99] stF< 7letd<s w, &719 &, F5FHF
T ol FFE AT oW AlF L= (10£2) m/min® & Fhrt
Mt o] akAbe] gtEslE M= Fig. 3-173% 2o A9 Table 3-8¢
VeI 4EAE-S Fig. 3-187F o] 3719 oA4AE E7jo] A3
= At

EN

0

[«

ool wietdel ESFAAES 4EFW WA 00314 m, oA

W= WA 01749 m. A1d £ 10 mm/min® 2 33} o)



Table 3-6 Class of compressive load

Compression o
load class Description and comment
1.5M The box that can be stacked up to 1.5m by cargo working
with hand
AM The box that can be stacked up to 4m by cargo working
with machine
Table 3-7 Loads of compression test for 4M class (unit: N)
Height of Total weight in kg
box(cm) below 10| 10~15 15~20 20~25 25~30
1~6 39000 | 58000 | 78 000 | 97 000 | 120 000
6~8 25 000 38 000 51 000 64 000 76 000
8~10 19 000 29 000 38 000 48 000 58 000
10~12 15 000 23 000 31 000 38 000 46 000
12~14 13 000 19 000 25 000 31 000 38 000
14~16 11 000 16 000 21 000 26 000 32 000
16~18 9 400 14 000 19 000 24 000 28 000
18~20 8 200 12 000 16 000 21 000 25 000
20~22 7 500 11 000 15 000 19 000 22 000
22~24 6 700 10 000 13 000 17 000 20 000
24~26 5 900 8 800 12 000 15 000 18 000
26~28 5 500 8 200 11 000 14 000 16 000
28~30 5 100 7 600 10 000 13 000 15 000
30~32 4 700 7 100 9 400 12 000 14 000
32~34 4 300 6 500 8 600 11 000 13 000
34~36 3 900 5 900 7 800 9 800 12 000
36~38 3 900 5 900 7 800 9 800 12 000
above 38 3 500 5 300 7 100 8 800 11 000
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Table 3-8 Specification of UTM (the universal testing machine) -

Instron 4467

Item

Description

Load capacity

30 kN

Maximum speed

500 mm/min

Minimum speed

0.005 mm/min

Maximum force @full speed

30 kN

Maximum speed @full load

500 mm/min

Retrun speed

600 mm/min

Height 1597 mm
Width 909 mm
Depth 700 mm
Weight 182 kg

Fig. 3-17 View of the UTM (universal
testing machine) - Instron 4467
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o] AzLe] EANE RwAE 9G3tAF o E Fig. 3-187 #o] &7]9 &

ool 7 kg Y F RALE 1 m wololA F 50 /NE ek
om Aste fob AR AAsG

Table 3-9 Height and number of drops for test (unit: cm)
Total weight in kg Number of
Symbol
below 10| 10~15 | 15~20 | 20~25 | 25~30 drops
N-T-S 80 70 60 55 50 3
C 30 28 25 25 20 1

Plastic returnable containers LS A 01613
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!I Elevation
‘_ \ Device M
I Cutting A

Device ;
Specimen

& Specimen \

. Droppin
Dropping pping
Surface Surface

Dropping
Height

s

Dropping | |

T

Fig. 3-19 Edge drop test

Table 3-10 Specifications of drops testing machine

Model DL]J-100
Max. load (kg) 100
Drop height (mm) 350 ~ 1200
Package max dimension (mm) 800x600x600
Drop mode Free drop
Drop area (mm) 1600x1100
Dimension, LxWxH (mm) 1600x1100x2800

9. 9144 37}
N oAt e AlF F4 HAEE 98tY Fig. 3-203 #o] sAk=

-9l - 2 A=t sk
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Eelay g4 AHE Bgekel MRS AW Sk AW Zeass
Fig. 3-213} o] 2WAH, ¥4, ¥ AF, 2, Az o2 Y5y

th 55 ~ 65C=E 2 A& & 90T ~100Ce d%o=2 AxsA Hrct
At Al 9F9] AEE 15 ~ 1.8 PPM AF&E9th A H 7] BA RS

25% o]t}
| i 100~120°C
IHout i Rinse i
First wash || Temp tid 5 d wash (Ozone sterilization)
Fresh j
Water
r Label Tank r Wash Tank Wash Tank Rinse Tank

Fig. 3-21 Process of plastic box washing

R

Table 3-11 A #7]9] Aol AH 719 A7]+= 250 x 24 x 32

m, A THLS AT 1,200 Holw AlH A x=F9 k¥ 5 MPa,

=

- o2 - 2 At st



Al 718 7187 163 kw/he]th

Table 3-11 Washing machine specification

Division Specification

Size 25.0%2.4x3.2 m

Productive capacity | 1,200 ea/h (max 1,400 ~ min 600 ea/h)

Water consumption |55 m3(washing 4m3, cleaning 1.5m?)

Electrical capacity 163 Kw/h

Electrical 380/220 V
Heat capacity 470 Kw/h
Noise 75 DB

Water temperature | 95 T

Ozone intensity 15~1.8 PPM

Washing pressure 5 MPa

Fuel Liquefied petroleum gas
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Table 3-12 Simulation result of load efficiency for fishery boxes I

Load
Dimension (mm) Figure efficiency
(%)
Length | Width | Height T11 T12 T11 | T12
570 350 90 =" a1 LI.ET_j‘L:)1 66 | 83.1
550 366 150 el 99.8 | 83.9
620 400 150 82 | 62
570 350 113 66 | 83.1
510 315 100 66 | 67
) & =] —
- 95 - ; ﬁ:} 2- Eﬂ C1T)
— |



Table 3-13 Simulation result of load efficiency for fishery boxes II

Load
Dimension (mm) Figure efficiency
(%)

Length | Width | Height T11 T12 T11 | T12
530 330 125 86.7 | 97.4
540 340 150 97.4 | 76.5
570 360 95 || 67.8 | 85.5

620 400 140 82 | 62
550 370 200 1 ——Il| 67.3 | 84.8

_96_



Table 3-14 Simulation result of load efficiency for fishery boxes III

Load
Dimension (mm) Figure efficiency
(%)
Length | Width | Height T11 T12 T11 | T12
560 370 200 1] 68.5 | 86.3
617 395 143 -1 80.6 | 60.9

T12& ] Az &l 7Hd oW nt2 A% #H&o] 7led A7l=
Table 3-15°41¢} Zo] 600 x 400 mm, 600 x 500 mm=Z XA &&2
T TR OET 100%2 Fo4 600 x 500 mmE 7]E U ol dAtR T
7] zFe]7F 600 x 400 mmETF AA A% A&l oJHze] Uk w
g A Eed 7= AFE 8719k A S BEF g e o A7)=
600 x 400 mmo 2 ZAAGEHJTh EHep2E o] Ao Eol= FAOS At
Abgel whet ol 7ot d5s ¥5 F de =ol?d 140 mmE stk A

ek ZelaE o] dxle] =oliE FAOQ AlghAtatel whel o 79 45S
Ye g e EolQd 140 mm= A4
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Table 3-15 Simulation result of load efficiency for 600 x 400 mm

Load
Dimension (mm) Figure efficiency
(%)
Length | Width | Height T11 T12 T11 | T12
600 400 140 799 | 100
600 500 140 111 99.2 | 100

Fig. 3-22 Loading patten of T12 type
with 600 x 400 mm

R o] ALY S E AA WS Fig. 3-229F 2Zo] TI128 (1,000 x
1,200 mm)el €7] 72 600 x 400 mmS 1# T uf HE A FPo] Z

- 98 - ¥ ,ﬁ:] —%Eﬂ
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(a) Simulation of diagonal rib
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(b) Simulation of vertical rib

Fig. 3-24 Deformation comparison of compression strength
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Fig. 3-25 Floor surface rib design of

fishery box
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Fig. 3-26 Design of RFID inserting space
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Fig. 3-27 Box and core without RFID inserting space
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Fig. 3-28 Design of component for fishery box separation
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(a) Top fishery box (b) Bottom fishery box

Fig. 3-29 Deformation distribution pattern of plastic fishery box
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Fig. 3-30 Stress distribution pattern of top plastic fishery box
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Table 3-16 Results of structure analysis on hand hole

. . Deflection
Rib and shape Structure analysis
(Max)
2.7095 Max
o
. 1.5053
44.8 mm |
I 2 70mm
0 Min
2.5262 Max
2.2455
1.9648
1.6842
14035
50.1 mm e
056138
0. 23-069
J : __/—I; L om 2.52mm
25742 Max
22882
e
= 14301
52.4 mm H ;;gg:ﬂ
! 057205
028602
J L owin 2.57mm

A o date] 3¢

2ol
AE x4 TS
Be s

o
ot
i
.
O

oF

H

=
=

#5219 A7 Fig. 3-310] vhehd nps}
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Fig. 3-31 Result of three stacks compressive test

of Fab mietH e Skt AE A oA 20 kg AA Al wpeE
% 1.66 mm, 25 kg AA Al vtgH F 211 mmeol™ Fig. 3-32¢ 9]
1,892 N ot A5 e wf 25 kg o] del= Wi AlFol o]
o] §l& oz At}

- 106 - s g kel gy



250

1.892 N
200

150

100

Floor surface compressive load
N

50

0 10 20 30 a0 50 60
mm

Elongation

Fig. 3-32 Result of floor surface compressive test
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Fig. 3-33 Edge of fishery box for the drop test
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Fig. 3-34 Results of drop test
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Table 3-17 Comparing loading efficiency and space utilization rate of

material boxes

Type | Length (mm)

Width (mm)

Height (mm)

Area %

Cube %

Plastics
1,200
box

1,000

1,540

100

93.3

‘Wooden

box

1,000

=
a
N
()

83.1

77.6

sssssssssss

)

Y

ey

T
LNRRRARAY

7L

(i
A\

i’l

%

|

| om o |

Fig. 3-36 Wooden fishery box simulation
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A A A 20161 12€ 299)E Frashd AsE d4 AR AL
o A&de MTEF7F 1 ml F 1,000 ost= gfAlstar vk weba Al
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Table 3-18 Remaining bacterial count of fishery box surface after washing

Bacterial count (per cm?)

Washing Plastic Used New Description and
method fishery wooden wooden comment
box fishery fishery
box box
After use,

5.6x10° 4.1x10° 3.9x10°
before wash

After
washing 3.6x10° 1.2x10° 7.8x107
with water
After Washi i
washing 4.4x10" 8.8x107 5.9x107 ashing with water
“h brush and sterilized brush
wi rus
After below L1x107 3.9x10f Immersed in 200
chlorination 1,000 ' ' ppm NaClO solution

* P values between times (Plastic fishery box, used wooden fishery box,
New wooden fishery box) = 1.115x10°

o B A
AWE o gt BE S o4 LA, RFID Cap 271, a8

S 93k Corner Piece 271 5 & 57}A| o]t}
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Table 3-19 Weight and requirement of fishery box

Item Product weight (kg) | Requirement amount (ea)
Box 14 1
Cap (Red) 0.005 1
Cap (Yellow) 0.005 1
Corner piece 0.009 2

RFID= o4zt EAlol @5 2 3to] AFiso] o] 2 ol Zhz}

500 /70 & 1,000 /%Al vt

Table 3-20 RFID price

Item | Price (won/ea) | Requirement amount (ea) | Total price (won/ea)

RFID 500 2 1,000

o} dztel 7}A FA L Table 3-213 o] 9 A=H] 28 RFID
A7t A oz o] Folxt, AT = 9859 7tFoz A ug 3}
ol7} wAEA R AFatE d AH JEeR 14 kg 71F 2,700 9/v) o]
o ZEtaE Aak A 2AEL 3%E 1479, RFID 714 1,000 9/,
A7 1,110 /v Z 4957 A/miolth.
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Table 3-21 Expected product price

Loss .
Raw RFID Production cost
) rate
material - Total
Entry Fishery ,
charge Cap | Corner piece | (won)
3% | (2 ea) box
(won) (2 ea) (2 ea)
(850 ton)
Price 2,700 147 | 1,000 850 130 130 4,957

% Excluding transportation fee

Table 3-22014 odake] A 7hAE vagk A3 ydats A
Suith tha A7E LSkl 1,300 €~ 1,700 /0, TEERE G
1600 /vl A EERaE o)Ak 4957 /v o2 vhA Swnt
By Fepage] s e ey Fetabs slaes AR o U
dAbE B 53 ARG o R 3T 260 ~ 340 Helw ESP gAE A4

21,600 €/, WY FehsE oA e el sdeR 4
bR 7S o 39 742 826 HA/vlE uhth sgnle FY
sttkar 7P e wf AlFW] 23 FehAE oAb 2326 /v o2 4
ool A A o] T
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Table 3-22 Comparison of fishery box for each material

Wooden box EPS box Plastic box
Item
(won) (won) (won)
Price 1,300~ 1700 1,600 4,957
Mean number of ) ) Multiple,
use 5 time 1 time (life-time 5 years)
Price (won)/use 260~ 340 1,600 32.6
Washing Pri
ashing Price 150 150
(won)
-Plastic box :

. life-time 5 year (60 month) x 1 time/month use = 60 time

EE oA 3800 RS 60%¢1 2,280 WHHE ZehaE oy
A e -9 Table 3-233 o] AZF 40 ofdolA 58 A FE2 <

a3k &) ddE

Table 3-23 Economic benefit of plastic box vs wooden box

Item Price Difference, plastic | Amount Economic benefit
(won)/use box (won) (thousand) (1,000 won)
Wood
go | 260~340 177.4~257.4 21,350 | 4,044,720~ 5,868,720
0X
34. 2 &

- N &) 8l
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J
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Fig. 4-1 Past and future fishery distribution systems of Korea government
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= User management

Fig. 4-4 Schematic diagram of web application program for distribution
management
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Table 4-1 Function of web application program for distribution management

Task Function Name ID Inquiry | Save| Delete
Main Main Main view O
Home - : -
Log in Log in Login user (@]
‘Warehousing Tag in list (@]
‘Warehousin, . .
. . 8 Pop in count detail O
Warehousing | quantity
Detailed . .
. . Pop in prod detail O
. information
History -
Release Tag out list (@]
Release quantity Pop out count detail O
Release -
Detailed .
. . Pop out count detail O
information
Inquiry Inquiry of history | Tag location list O
Statistics Statistics Statistics Statistics tag in list O
RFID ta, . .
g Tag issue list O O O
management
Batch registration
Tag batch list O O O
of RFID tag s
Product
information Product list O O O
management
Preference Base information .
branch list O O O
management
Subscriber menu .
Menu comp list (@] (@] @]
Preference management
Address search
Map search pop O
Pop
User
User list O O O
management
Rights
g Rights mast list O O O
management
. Admin menu L
Admin Menu admin list O O O
management
Common code . .
Code common list O O O
management
¥ L, -1 =1 T
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: . . Preference
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Fig. 4-5 Schematic diagram of mobile application program for distribution

management
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Table 4-2 Function of mobile application program for distribution

management
Task Function Name 1D Inquiry | Save | Delete
Main . .
Main menu Main menu O
Home menu
Log in Log in Login user O
Warehousing | Receiving O
Warehousing Detail of Receiving o o
warehousing | detail
Release Shipping O
Release Detail of Shipping o o
release detail
Warehousing Warehousing | Receiving o
inquiry nquiry trace
Release Release Shipping o
inquiry inquiry trace
Preference Preference Configuration
424, A32 EF3Y A2 dFH 7}
7} A1 @ AA
Mg 3§ AR 2 SR Alage A7t Table 4-3
I o] Ak AlFAE A A 2015 12€ 49 FE 2017 1€
44742 FolE dde 2 AAstath ddH 7t 71 A8HL Us
Al 3748 a2 HEs9u. RFID 91271+  Fig. 4-63% 21 A%
A= NetHomAbolt}.  AFkS Table 4-49F 2t} RFID A& Fig. 4-7
I zEo] B¢ odAe] RFID 14 % §arste], ol7} ¥AF =
QE m nw R AEEY L AEYA oFHT W o3 A
o] TRAHE f5HE 428 44 @497E AAGAT. 4 71
W o] Al RFID 1417]9} 2~nfEE ofFgAlo]dS &8st ARE F
1] O 11
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Table 4-3 Schedule of on-site feasibility test of the developed RFID plastic
boxes in the fishery distribution system

Division Test schedule Nurlr;]?;c(resoiet:)sted Variety of fish
1st 2016.12.04 ~ 2016.12.06 143 Mackerel
2nd 2016.12.08 ~ 2016.12.11 146 Mackerel
3rd 2016.12.18 ~ 2016.12.20 141 Mackerel
4th 2017.01.05 ~ 2017.0108 144 Mackerel

Fig. 4-6 RFID reader used in the field test

~ 126 - d{j A —%FER :.],'_"ﬁlr_



Table 4-4 RFID reader specification

Division Content
Reader Impinj; R2000 chipset
Antenna Linear Yagi
UHF 900MHz,
Frequency KR(KC)/US(FCC)/EU(CE)/JP(TELEC)
/CHIOSRRP)
ISO-18000-6C/EPC Global Classl
Protocol .
RFID Generation?2
Anti-collisio
100 ~150 ea/sec
n
MAX. +30 dBm (1Watt), 1dBm
Output . L .
Unit coordination function
Tag ID
a8 19,000 ea, 96bit EPC criteria
record
Communication | USB USB 2.0, Virtual com port
function Bluetooth Bluetooth class2 V2.0+EDR, SPP profile
Display 1.3“White OLED LCD
Status RFID operation, BT operation,
display LED | state of charge, total 3 unit
Human
. Power button, RFID button, Menu button,
interface Button )
total 6 unit
Speaker and | Max (78 dB), Middle (70 dB), Min (62
vibration dB), noiseless, vibration, total 5 unit
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Fig. 4-7 Routes of the RFID plastic boxes in the on-site feasibility test
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Fig. 4-8 On-site evaluation of physical distribution management system by
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Fig. 4-9 View of checking number of fishery boxes

(left : plastic box, right : wooden box)

T wgel A wd o daE A 2 gAY se Ak A
ok 7HA Aol di@ diojEl= A Z2IFQl R Ver 3412 H+t
T HAEES dto] HF5etaat 3o

(a) plastic boxes (b) wooden boxes

Fig. 4-10 View of recollected plastic fishery boxes
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4.3.1. o]4A-& RFID A A1

o)

FAHE A R A" A 71 E99 o Akel RFID
a <3
of AAstAT &
o] AlienAte] Higgs-4 BlZL 5 ALN-9762 Ej1E5 A A5t}

7= A A= EPC global 55 #Z= AAES =5

1
Ao A JhdtE o]x8 RFID EjZ1= Table 4-3

=

2
inSs
o

{0
ol

B oo

gt o] 840 ~ 96MHzolth A A o] o 4= RFID 4

Y FFEe] 70x20 mm=E SFEIY Atol=E agsidle o 7MY A 9eiy

N
%

RFIDS] A4AZ = 3 m=2 F4be 42 49 A F 5145 93]

b golste] MRS HaE Quk BA 3 el Ad FEel A

T2 Holn AgFl AL & FZ Il =S ot uF tAked
H 29 F "1 (squiggle tag)E A AR o E EFAE AlA"H
g A A

Table 4-5 Specification of RFID tag developed for the fishery box

Division Content
Shape
Protocol ISO/IEC 18000-6¢
EPCglobal Class 1 Gen2
Operating frequency 840-960 MHz

EPC size 128 Bits
User memory 128 Bits
Operating limits [-40°C to +70°Cl/ 20% to 90% RH
Bend diameter > 1.97” [50 mm]

Pressure < 5 N/ mm?
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Fig. 4-11 Packaging structure of RFID tag for the fishery box

LogisALL

Total Logisfics Aliance 23mm

0001

78mm

Fig. 4-12 Packaging of RFID tag with PET
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[c] Inguiry of detailed

(a) Inbound/outbound Inguiry (b) Detailed inquiry of
ﬁ Inbound/outbound Information(pictures}
- Inquiry of fish species &

]|

waorking photos

- Inquiry of RFID serial iInformation
by guantity
[f] History Inquiry

- Lavout of inbound/outbound information

[d] Statistics

— Jenpe—— |
- History inguiry Screen of fishery box

- Inquiry screen of inbound/outbound statistics
Fig. 4-16 Layout of web application program for distribution management
2o sdFALS Fig. 4-173% %
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2 oAgaA Ay wal

R

[d) Inquiry of
Inbound/outbound

ot

[c] Other detalls

[b]Inbound/outbound

(al Main menu
-

Fig. 4-17 Layout of mobile application program for distribution management
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4.33. AZA EFAEH S dFH b 4

ho85g oA e R A5g

¥ oA ol g BRALY AR F 49 AWSAD 1 A
= Table 4-691 ERAITE. 8158 o 4ae] SHEge 12292 8%
&2 B78%E VEETL ol dAe] e @Y WE Fn AYAE)
WA Eebay oAl tiste] V€ gAsh e wHoz Adetel ot
Eo] ddojkort 13k o] W wAsA el

Table 4-6 Result of on-site evaluation of distribution management system
of developed fishery box

Division In'put Damaged Unrec'overed Damage Recovery

quantity (ea) | quantity (ea) | quantity (ea) | rate (%) rate (%)

1st 143 7 0 4.90 95.10

2nd 146 0.00 100.00

3rd 141 0 0 0.00 100.00

4th 144 0 0 0.00 100.00

Total 574 7 0 1.22 98.78
= AelA 3 oA EFAaE FAE T A AT EAA
= AA Table 4-73 2ol =7 Al o} gd=ke] AA kel v <
T2 AdZ g AAeHA Kot &F T e Hsks Abavt BAEglo
W, SAZ R 4R E ASEE wrow dae] Teay ojdAn
RGN E Ane) R AAE Aol Sursteln Amete) 4T w0l
ST EekaE oAt T A AAE FHES olgste] Zad
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Table 4-7 Analysis of on-site evaluation of distribution management system

of developed fishery box

Item Contents
% - Collapsed by fishery box
abnormal multi-step loaded

- Development of rotational stack
method. Developed fishery
boxes were loaded by
conventional way of wooden

Collapsed Collapsed fishery box fishery boxes.
fishery
box
Normally multi—-step loaded  Abnormally multi-step loaded
fishery box fishery box
* — There is no problem with
Using using hooks used in
hooks conventional wooden fishery
box.

- Wooden fishery box should be
dropped to remove it from
other fishery box and fish

Damaged .
fishery 2 body for depannmg process.
box - Developed fishery box should

not be dropped as it is
separated from fish  body

Damaged fishery box

easily.

-
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zidel 2zEoe] ARt Ao da, 23, 3, 23, F
7I'e & B AeHA AdAee AvtEEZ 8 RFID I47E 26

g o] =AM
HAgS BAEP o, Fig. 4-18, Fig. 4-19% o 4xe] &1 A
3

9l om Fig. 4-20, Fig. 4-21% ~ulEZ9] Q&1 S o

[ L2 HE]
£ ansTaT =
HEE EPC_URN =%
FishingBox grai95100027.9220.00137 2016-12-08 11:31:26 A
2 FishingBox grai’95100027.9220.00130 2016-12-09 11:31:26
F FishingBox grai:95700027,9220.01045 2016-12-0911:31:26
4 FishingBox grai:35100027.5220.00403 2016-12-0311:31:26
5 FishingBox g9rai-95100027.9220.00142 2016-12-05 11:31-26
6 FishingBox graiz99100027.9220.00670 2016-12-0%11:31:26
7 FishingBox grai'95100027.9220.00244 2016-12-09 11:31:26
8 FishingBox grai:95100027.9220.00188 2016-12-09 11:31:28
3 FishingBox grai:35100027.8220.00127 2016-12-09 11:31:26
10 FishingBox 9rai:25100027.9220.00190 2016-12-09 11:31:26
11 FishingBox grair95700027,9220.00278 2016-12-09 11:31:26
12 FishingBox 9rai’95100027.9220.00671 2016-12-08 11:31:26
13 FishingBax g9rai-957100027.9220.01042 2016-12-09 11:31-26
14 FishingBox 9rai:35100027.2220.00427 2016-12-0911:31:26 ™
50 ﬂ Page of2| b M| O Displaying 1 to 50 of 136 items

Fig. 4-18 Screen of output of warehousing data of user of web

application program
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459 EPC_URN 2R
1 50 grai:95100027.9220.00359 2016-12-09 11:33:34 A
2 150 grai:95100027.9220.00249 2016-12-09 11:33:34
3 150 grai:95100027.9220.00226 2016-12-09 11:32:34
4 50 grai:95100027.9220.00224 2016-12-09 11:33:34
5 150 grai'95100027.9220.00274 2016-12-09 11:33:34
(3 Q=0 grai:95100027.9220.00383 2016-12-09 11:33:34
7 150 grait95100027.9220.00360 2016-12-09 11:33:34
8 =] grai:95100027.9220.00122 2016-12-09 11:33:34
9 50 grai:95100027.9220.00280 2016-12-09 11:33:34
10 150 grai:95100027.9220.00248 2016-12-09 11:33:34
ik 150 grai*95100027.9220.00432 2016-12-09 11:33:34
12 50 grai'95100027.9220.00118 2016-12-09 11:33:34
13 sy grai:95100027.9220.00183 2016-12-09 11:33:34
14 50 grai:85100027.8220.00148 2016-12-09 11:33:34 et
50 ﬂ Page! | of3  » M O Displaying 1 to 50 of 118 items

fimsiad

Fig. 4-19 Screen of output of release data of user of web application

program

15

Fig. 4-20 Screen of output of warehousing data of user of mobile

application program
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Fig. 4-21 Screen of output of release data
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Table 4-8 Analysis shipment time of plastic boxes and wooden boxes

Time
Number Amount Gap
RFID Human
1st 143 18 56 -67.9%
2nd 146 15 57 -73.7%
3rd 141 19 62 -69.4%
4th 144 13 59 -78.0%

* T values between times (RFID, human) = -46.929

>
e
b
o
o

al

2
lo

=
1 o™ p-value Zto] 2493x10°2 F HAk 7+ Fd 1E9 FYgAE
e

>

Table 4-9 Selection and loading time

Time (s)
Number Amount Gap
plastic Wood
1st 143 529.8 660.8 -19.8%
2nd 146 540.6 684.6 -21.0%
3rd 141 522.6 651.6 -19.8%
4th 144 533.4 665.4 -19.8%

* T values between times(RFID, human) = -16.966
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¥ EeAa dex (T1D

33 Hx 2 o x14H] (mn) 12 A5 | AAEE (%)
11-1 1,100x1,100 1 100
11-2 1,100x550 2 100
11-3 1,100x366 3 99.8
11-4 1,100x275 4 100
11-5 1,100x220 5 100
11-6 733%366 4 88.7
11-7 711x388 4 91.2
11-8 687x412 4 93.6
11-9 687x206 2x4 93.6
11-10 660x440 4 9.7
11-11 660x220 2x4 9.7
11-12 650x450 4 97.1
11-13 650x225 2x4 97.1
11-14 641x458 4 97.8
11-15 641x229 2x4 97.6
11-16 628x471 4 98.6
11-17 628%235 2x4 98.6
11-18 611x488 4 99.2
11-19 611x244 2x4 99.2

*11-20 600x500 4 99.6
*11-21 600x250 2x4 99.4
11-22 576x523 4 100
11-23 076x261 2x4 99.8

xE 1,200 x 1,000mmY FEEHE 25
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24 REAS QYR (TID
3 W3 Zo|xqH| (mm) 12 44 | A& (%)
11-24 550x530 2x2 100
11-25 050%366 2x3 100
11-26 090x275 2x4 9.6
*11-27 550x220 2x5 99.2
11-28 523%288 2x4 99.2
*11-29 500x300 2x4 98.4
*11-30 500x200 3x4 9.2
11-31 488x305 2x4 97.8
11-32 488%203 3x4 97.6
11-33 471x314 2x4 96.9
11-34 471x209 3x4 96.7
11-35 458320 2x4 96.7
11-36 458x213 3x4 96.7
11-37 450%325 2x4 96.7
11-38 450216 3x4 96.4
11-39 440330 2x4 96.0
11-40 440220 3x4 96.0
11-41 412x343 2x4 934
11-42 412275 2x4+2 93.6
11-43 412x229 3x4 93.6
11-44 388x355 2x4 91.1
*11-45 388x237 3x4 91.2
11-46 366x366 3x3 99.6

xE 1,200 x 1,000mm Y} FEEHE 245
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33 H3 2o x19H] (mn) 1 & AAs AAMEE (%)
11-47 366x275 3x4 99.8
11-48 366x244 3x4+4 %9
11-49 366x220 3%5 99.8
11-50 343%206 2x2x4 93.8
*11-51 330%220 2x2x4 9.0
*11-52 325%225 2x2x4 9.7
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*11-05 305%244 2x2x4 98.4
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*]11-58 293x220 3x5+3 NI
11-59 288%261 2x2x4 99.4
11-60 215%215 4x4 100
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11-62 275x206 4x4+5 98.3
*11-63 200x200 2x3x4 9.2
11-64 244x203 2x3x4 98.2
11-65 235x209 2x3x4 974
11-66 229x213 2x3x4 9.7
11-67 229x206 2x3x4+1 974
11-68 225%216 2x3x4 9%.4
11-69 220%220 5%d 100

#¥xE 1,200 x 1,000} FEEHE X5
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X BEAg d9x% (T12)

kR R 2 o] x14H] (mm) 1 & AAs AAEE (%)
12-1 1,200x1,000 1 100
12-2 1,200%500 2 100
12-3 1,200x333 3 9.9
12-4 1,200%250 4 100
12-5 1,200%200 o 100
12-6 1,000x600 2 100
12-7 1,000x400 3 100
12-8 1,000x300 4 100
12-9 1,000x240 o 100
12-10 1,000x200 6 100
12-11 *600x500 2x2 100
12-12 600x400 2%2 100
12-13 600x333 2x3 9.9
12-14 *600%250 2x4 100
12-15 600x200 2x5 100
12-16 520x200 ox2 90.8
12-17 500x400 3x2 100
12-18 *500x300 4x2 100
12-19 500x240 ox2 100
12-20 %500x200 6x2 99.2
12-21 500%233 5x2 97.1
12-22 475%250 4x2+2 99.0
12-23 *433%333 2x3+2 %.1
12-24 400x333 3x3 9.9

¥x= 1100 x 1,100m Y} 35 %= X
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X BEAg d9x% (T12)

kR R 2 o] x14H] (mm) 1 & AAs AAEE (%)
12-25 400x300 3x2+4 100
12-26 400x250 3x4 100
12-27 400x200 3%5 100
12-28 *388x237 3x4 92.0
12-29 *380%240 ox2+3 98.8
12-30 333x300 4x3 9.9
12-31 333x240 ox3 NI
12-32 *333x216 4x3+4 9.9
12-33 333%200 3x5+3 9.8
12-34 330%220 6x3 90.8
12-35 *320%225 3x4+3 97.5
12-36 *320x229 3x4+3 91.6
12-37 316x250 3x4+3 98.8
12-38 *314x235 ox3 922
12-39 *300%244 3x4+3 93.0
12-40 *300%250 4x4 100
12-41 300x233 4x3+5 99.0
12-42 *275%220 4x2 + 5x2 90.8
12-43 *266%200 6x3+4 97.5
12-44 200x240 ox4 100
12-45 250200 6x4 100
12-46 *240x200 5%5 100
12-47 200x200 6x5 100

¥x= 1100 x 1,100m Y} 35 %= X
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Abstract

Development of Returnable

Transport Packaging Container for
Fishery and Its RFID-based
Physical Distribution System

Su-hyun Kim

Department of Biosystems & Biomaterials
Science and Engineering

Major of Biosystem Engineering

The Graduate School

Seoul National University

The physical distribution systems that deliver products from the
production sites to the consumers play an important role in the
growth of the consumer market and the transportation industry. With
the 4th Industrial Revolution gaining attention these days, the
information and communication technologies cause significant changes

in all industrial technologies, and it is expected that the physical

- 160 - ‘; _ .



distribution industry is going to see a significant growth, as well. Of
the physical distribution field, the fishery products are prone to perish
and decay. As a result, the physical distribution system for such
products 1s characterized with the processes to preserve their
qualities. Especially, the fishery products are closely related to the
nutrition and safety of the public, making the roles of the physical

distribution systems even more important.

The production volume of the fishery products in South Korea
accounts for more than 20% of the total horticulture, farming, and
forestry products, making them important bio resources. These
products also play an important role in the physical distribution field,
as well. The process of physical distribution for fishery products in
South Korea commences from the physical distribution facilities
established in the production sites, from which the products are
shipped to various consumer markets. The first step of the
transaction is the auctioning, and the transportation vessels used for
these products are wooden crates called fish boxes. After the
auctions, the fishery products are handed over to the wholesalers, and
the containers are switched to Styrofoam boxes to maintain freshness
before they are shipped to the consumer sites. However, in this
process of physical distribution, even though it is necessary to
manage the wooden fishery boxes in a clean and healthy manner and
the system needs to be improved in consideration of the economic
and physical distribution efficiencies, the number of studies in these

topics has been scarce.
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In this study, the researchers developed plastic fishery boxes that
can solve issues the sanitary problem of the previous fishery physical
distribution system, reusability, efficiency of physical distribution, and
lack of a management system, by attaching electronic tags on these
boxes. Also, the researchers also developed a management system to
manage the fishery boxes using the Radio Frequency Identification
(RFID) tags. The newly developed system was used in the actual
fishery products logistics sites repeatedly, and the results of such
uses were analyzed to study the possibility of applying such new
fishery boxes and physical distribution system in the field. The key

results of this study are as follows;

1) A field survey regarding the wooden fishery boxes used in the
domestic fish markets was conducted to evaluate their sizes,

forms, structures, materials, strength, and convenience in use.

2) By wusing the finite element analysis method, the national
standard pallet dimensions, efficiency in physical distribution,
and RFID tags were taken into account when designing
reusable fish boxes. And, the strength of the reusable fish

boxes was tested designed using standardized test methods.

3) Using the RFID tags, the software to manage the fish
containers was developed with features including counting the

number of intake and release of the fishery boxes.

4) The completed fish containers and physical distribution system
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were applied in the field to analyze the feasibility, economy,

and efficiency of the newly developed containers and system.

With this study, a fishery containers using RFID for clean and
healthy fishery products and a system that of consists. The web and
mobile application programs for physical distribution management of
the containers based on user authentication were developed. It is
believed that, as a result of this study, the unclean and inefficient
fish containers used in the current physical distribution systems can
be replaced with cleaner, more economic physical distribution systems,
which can be used in the physical distribution industry of the future

which will be based on the 4th Industrial Revolution.

Keywords : fishery box, physical distribution system, radio frequency
identification (RFID), returnable transport packaging,
returnable transport system

Student Number : 2006-30307
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