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SIMULATION STUDY OF TWIN AUTOMATED STACKING CRANES
OPERATION STRATEGY WITH DYNAMIC BUFFER AREA IN SEAPORT
AUTOMATED CONTAINER TERMIMNAL
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Purpssa:

This grarposs ol Bik resanch is b sudy i imgact of dynamic buller srea operalion seaegy on B
partormanos of Twin Adlomated stacking Cranes (A30%s) one ol which opanaie irGde landside and
seaskde zones. Bubler anea is 3 conlainer lemponary sioeage in e middke of container vard (Gharehgozh
A& H, 2317 Cne of 855 s will pul container thal i cares in bufler aees. Then, i sl bs Ssken by ancther
ASC 10 B pdashd n tha slof lecalieon, Todey, bu¥ar srea which apeded noaulomabed contairar Jaaporl
irmminal B fxad Buffer.

Deugnimathadnlogyisppreach: _
Thres salbngs ol sismubalion modal are wsid 10 bl ASC paflemmanse. TR eetlicgs e wiFeal bl
araa, #i Meed bulker area, arad with dpnames boTer oo

Findings:

Ksasured periormmancs:
mial travel disiorce and folal rasss] ime ol 50 s when fuflieg ol regunsis
iy distance of UNnBCcEsS=IRy Movements (not @Mping a container)
beiad wailing fime of ASCS whan than are oiher ASTS inside BuiTer ama
kil vy cosl pracuced by ASC cpamlion,

1 Wi rabdes:
cerilamar slol alaoalon
S50 echeduling
bartter areq kooaton
biifler area sizg

Buller arsa ships

Resrarch limHatonsfimplicatdoes (F applicabler We azsome thal there = o reshulling inskde
conimne yvard amd buffer ama
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Practical implications (i appicabla) A new saapdm auiomaied coniingr lermna hat use AECs
withoul signficandy apphed buber area just opensd In rdonesia. The planning and cperalon manager of
that tsrmenal can uss this mesarch o opamls 550 mors effceniy

Oviginalitytwalue: Soma paramealens ar baing considensd. Those parametarns ang:
v M sranl b of vt and ek 16 daivan @ mosive Fee o lanmer.

20 o 45HE conlanaen

thi waeéght ol th oorksdrer

dyramic buller anea that can ba dranged hased on damard

tha shags ol Buller area el cin e ceanged
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INTRQDUCTION
Indoresia Comiainer Port Traffic

In the o ol 2014, a ngs porl named Termingl Teu: Lamong (TIL] pord hes besen esfabliched n
Surabaya ciy. the seoond largest oty in Indonesia. The TTL por s 8 mulbpurposs sesmi-suiomatic
larming wisre al pcdrdiss o e TTL padl lke fucking hasdbng, and atham am (enchesed
automaioaly. Tha porl also cladms o e Tiesl @00 graan pot in Indonasia

Tha Pon his mphmecied advanasd weheckgy in eca-nisaive allert such ai i) Tha Fucksd which
aperaia vathan tha o ares ol s e Comiressad Maioral Oas (CHOY [ Tha ComBdned Tracior
Teminal (CTTL which iz such sslomaled guded sehioes, run on glecric enengy and Operales
aviomatically m moving conlamans fom the contsner vard (5Y) b the dock and vice versa; and 00) The
usage of Aulomalic Shcking Cranes (ASCa) which can b aperalid for 24 hours @ dirg withoul ageralin
uSing minimum eleciic enargy. This paper develops a model of cpermtional siralegies of ASCS in e
coniaine yard.

W locus on th disoassion ol The rode of @ bular anea, constsl ol o rows, which & negund o Serve &
a eemporary oot for both AECs

Container Yard

Coniairar Teemingl u=ing n aviomakesd slaking oromes |(&AS0z) heee dflemmnt Coniguralions Gompanesd
In conlaner lmmnalks sth sngle coane. Conlane lmmnal with singls rane serong corlaner from
banchuichs (gealn are) and sasidn (barh s as pick-up and drop-oll point or also called rensder poiel o
iFpulautped (1) panl (Grarshgosi & H_ ST, B al conlang: lammnas with A5CE kave (O] ponis
on ha saaskde and landsde. W called conlainar yand ana sendng contanagr mom landskda with Bndsks,
bif conlang yard area sendng conlaner Pom seackdes with sslnrsds. A ND ponl of Gndside, ookap
and debvery truck of contairens. Whis & 1/ O ponl seaside. aviomalsd guded vehcls pok-up and
dadiendy conlamarn, Sinca Bih ASCE hirsa Ba fame oos e tham is & possbiliy gae ek cliver, 'When
ihe lamdside S5C him o reouesl ooan o ihe shasdi, the saaiids 830 must proside 4 spans for
landskde ASC §o complele e reguesi This potenialy inceasss the &S0 e ime To sohe heoe
probiemes, the 450 can work fogalher weth 3 transier zone in container siacking jone block of contaner
vard). Thi ranslar zors & called Bulfee area, The Bulle amea is @ lemporary conlainer slamgs n
conlaing’ yard 50 that ona ASC may leawe the containgr and request anather A5C W take ha conlainar
ared procesd 1o the noEl skol desfnation |(Ghambgo| & H., 20171 In our resesech, the bablesr area we
ralsd buter ama. The L-450 handies retnesal and siorags ontsines from and by landscde and the 5-
ASC handas refaval s akorsge conlanar fram and 10 seaside (Ghambgesi A H.o A0TE In gur
resaarnch each kool aguipmed by two 30 10 modss containans in auiomaed CF. The ook side which &
olosar 4o the gote (enrancs por) Caled as e Bndskde ares, & ille the offer blook closer 1o tha erth
caled as the wstersde srea Both ASE will move mnisiners fom lordsids o walamsde (deleery
conlmner) and the other hand conlaness from watemsde moss o Bndsice [recsiving contaner). S50
cisar 1o Bodiedss ama albed Landkside ASC (LASCH whie ASC ckoer 1o walarade ares calked
Walarside &80 (WASCE Tha minimwm safely distanos batwsan A30 af laast 1 Bay. Tha buffar ama only
1 bay. The irfer<ow mosemenls and reshullings i ths ressarch are nob conskdered. The ske of
conlmner only 20-0. The proposed siralegies are scheduling of containers for sach crans, priorticing of
E‘;ﬁlﬁ.ﬂﬁ-ﬂhﬂlhﬁﬂﬁﬂmhuﬂ*m&ﬂmﬂiﬂlmmh&ﬂm&mﬁﬂwﬁ H,

Both ASCs sipm, funclion, and cpeaing ksaing am neartdy the some, Thus they are calsd Ten
Auadirmalis Stacking Coand (Tean-A508)0 In arder ta cparate, ey nead & Bullir seas within the Bock. Tee
bufar afna sered as @ Faralbion ares for the Twin-850s o pass contairar Trom ihe maersde anga o
Landskde ared, and Woe verman s e, the batler area s Wo-roey widis and lecaked in the middle of
bincks (Figure 13 This baffer restricis the mossmant of ASC. For example, whern s customer ordenesd io
mres B conlanar ko & matararda ama b leredaade ama e valeside ASC picha a corlanar o
witersiie and drops & bo the bufer anea. Then, the matarsde ASC moves back 1o the walersida ana so
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that the landside &S50 can oniar the batlesr orea. pichs e chosen coniaines, and moess haok o e
tand=ide ASC, Anglher cpealnnal meinciion which limi the mossment of the A% is the minmum salfety
dleabanian, Thea retic rrnarm Sa bty ﬁﬁﬁlﬂﬂmﬁfﬁﬁﬁl hl&l?l"_lll'ﬂil lecabons o he ban-ASCe
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Figui 1 Contsnie Yand Laptd in Tarminal Takd Lamarg

Both ASCE are used o amangs e conlanes whie waiting for depariure e, The amangement of
coniEnes reguirs some crifers o consider. The moet widely used crifena am weght of contsiners, s
ol capivbs s, Iype ol cenlEnecs, and contairr daslinilion (vaesel), Seatal aid Inuck el B can B
a Wy Crilarion 0 making the containgr amangemant Contaner with the smallast departune tme wil b
placed ol e forebont in e wmlerskde sessal] of The landside area (k) Containers oSrmangemet
atlecisihe afficenciss of both aulomaled G and porl sarace ksl The efficiency of the saomated CY i
msaardd by e lotal moseman] dslancs ol Ten-88Cs (ltal el Sslansal, In Bie cida, 6
minimizadon of T el moserant dstanoe of tha Twn-A5C will alss reducs thes elecnoly usage ehich

razishis in oo gresne o

This paper svabmaies the TwinrASCe cperalons in amanging conlanamn oo setomsed CY with some
mcadificalions on T paaition of T bufer anae, The pecer B stnaciund o fllows: in Seclion 2, this gapar
desoribas tha pol Tein-S5Cs peobde, e et 0 ba resddved, and ha oonoapricaal meadoks it
im Sechon 3, this paper explangd the modekls and agorfhms dessdoped in this sudy. Wi also did
nurancal saparments and analyss about the proposed model and slgorthm in Seshon 4, foliowsd by
theis diescasseaicn of resdsarch frndings and conchseon in he Bal sschon,

Thirn exkls several Blomiare in conainer porl operalions especially in discussing conlaines yand
opeerations. R and Pedross (2012) developed a malheemaicel mods! of the siaoking probdem in onder b
mnimizs e deplacement of conlanamn with regands o amvaks and relieeal of containes. i this =ysies,
i digplacemant wak Iimisad 19 ona by anly, Res and Padeaso (20717 devaloped & haurebc maled eih
compane Confict Minimization (CK), Flxibdiey Optisizaton (FO}, and Fleeblity Paramaierized
Cplmizaion (FFOL In ihe sama vear, [gukendo, Badisla, and ‘Yega (2012 dessdopaed the Loses] Pricnty
First Feunstic matod o delarmns the kestion of conlanees n S basad on the priorbies assgned by
RMGE Fandicg ke,

Twirka S Tralaied sohaduling resaarch has Boan dona By tha Fark, Chos, and OR (2000), Chos {2071},
and Crarahgosi «f al (2014). Fak, Choe, and Ok (Z010] dessdopad & mrathemaloa modal ol soasduling
tesn RMGEE with heo objeciive: mnimize e wegived delay ea ol Suiomaled Gokded Yehiche &G anid
the waghlsd truck wamng e, SMearwhie, Chos (3001} developed & contane movement sched oling
algoritm within Twin-ASCablock 10 minimize unrscsssary mowemant ol kading or uskidicg corlaicer
Hizrnatar, Cranshgodi o @, [2014) dessload o mathamatical mode ol sohadulirg Twin-A30 in a blook
o mdrimilre the make spancd bodh 50, T reseancfer comdutied 3 palngise caloulaiion of rayvel Gme for
sach ASE Furtharmors. Puin ol al, (2070 dessiopesd a simple mafkematical model and  hepnehc
Eu‘ﬂﬁ la eplmice B gpscalion ol Ten-8508 By symckronizng the amvsl bme placnicg ol vasssl aed
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ThiE respanch dovelopada heoristo algorthm o oplimiee the operatons of the Twin-0S0s In amanig g
conlmners in avkomalesd Y by ublicng a dyrams bufler arsa irstead of a fed bu¥er area, Cumently, e
pecaitiers of ha BdTar aras is locaked in P maddbs ol satematsd CY, whila s whal T asndiiens waed am
madifications of the condainar ameodn coming from e widersida and the landsda. T conospiual sodal,
guscmated Y dimension, and shof sire bor s ressanch can b seen in Figone 2, Tabds 1, ond Table 2.

For Wik spariment, we uss smalar numisst of i than the meal nusber of Bay in Teuk Lamang Por
Thism and ted fypas of AEC rosvament, e mossment ol AECwhile carmying a condainar & callked
Mecessary mowemenl, bt e movement of ASC wilhcul camying 3 contairer s caled urnetessary
mcraerman]. The mosmman] speed ol e Ten-550s 5 3 constan| 270 mimin sifter carning a kad o nok
Tha ASC I speed withoul comlaicar is B0 mimin (45 mbsin with canlainar

e
Patrr dery

Figure 2 Aulormalsd Container Yard with Bu¥er fes and Twin-ASC Conceptual Wiodel

L | Mumber of Shet
Row (z) o
Bay () 20
Tiar izh ]

Tabks 7. Bhcok DS

Length 21 EL006

Widih H 2438

Hazl a.h 2581
Tacis &, S Size

MODEL & ALGEORITHM DEVELOPMENT

Dilerrsining thi Bulflor Area and B Locatin for Corl b

Fiend bufier area has weskness i achisyng sficency when thens is a3 lerdency loeards. one of arrreal or
malriradl corbaicear, I B Aasd sydlam, waually e Bulse seass am Beakad in the madida of sach Black

19
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The e tisianoe o lenddde ASC =i be fanher Tan walersdes ASC B tho 1= IBsaenDy IDspeds
prrval containe:, oo vice versa Thees ncklions. an moakes the iolal rayvel distancs &0 be lese aflicen],
Lirdika e Mimdd coa, dynoarsis bufan arsa sd! dekecmine Bie Geatian o e Bulles Srdis dynnecilly S
on the conleng amval patiam. Tha bulker aan &l e pacod as chosd o possble ot skoa Tl has
high anlEng modssnen demand. Weekly oonlansr amval plasedng dala (hoth mom spessds and frocks)
will b checied dally al the st shilt of sach day. Thess dota are ssed o delermire buffer aea Geabion
I bameerarst. Bri dyesanmo: SedTar anda, e Becalion of nffer s cie B dilamn aech ding, Lafs s Ba
Rt o b,

Fixad Baifler Ades
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Primine: Madler feoros
Figuna -3 Frad Bufler Arca ared Oynaric Bufer Avaa

Lef s say in day 1 and day 2 the demand of fandsde jobs ors gher than waleside e bufler e sl
b Frad chiche B e landeide. Bbetng in sy 3 e odey 5 Pe desednd o lewfsde i B el b
mkeraida poba, 30 T buller will b moe=id o the comer. i day € and 7 a domvand of walersde obd B
brorpass, then tha bufler oess will also e moved doser o walersdde

Brsrlan Th fzation ol the Seaffiar anea, the fcalion for smporanky stonng e coffaidmn an abd Bl n
io inatfciency. "W Tl 30 decite T lcaions which minimize ie disanoe between sach coriaingr o
U points. To cofoulnde the disloron. wa wssd lommata in Gharohgork (2004 which iz desorbod Dalow

by = maxf fr - x|l - |} + 5 by [

Martalicn
| tha feoalkon indoe § =1 ,2....n
i : fha legalion ndex | §=1.2....m};

h S50 travel distance bome node i io reds | lurel)

= il Bay [x = 9,2,...91

¥ il o o= 00t 2 2w =0 -Endsess B poant o= -simies s i L [eldn
z el Ber gp=12L L 0

[, W, ¢} - coordinete of nods |
= W il etk ol fods )
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Thes are =oma rules that musl b met in allocaling shois Sor coniainers. Those rikes ane;
a. Contsners o diffsrent vesssls should nol ba stacked up
B, Conlngrs Er saissl Bl depai Blar should sl b placed e el of oonlenass Tr vl el
o e arbar
0. Hegsy conlainer should not be siached abaye the bglder one

O, Sefmdelng ASCn Contariar Yard

The twin ASCs have several jobs in confainer yard. The Arst job is caled seaside job, @ job for moving
conlmne 1o be Gaded or decharged fromfs 3 wesssl, The samnd one 15 landssde job, which B dore i
mcrn conlienas fromia arlemal rucks, Nesl is job for preganing conlsines in contene yerd befon
kading o make saside and landside jobs fasier, thia job s cled remarshaling. Sincs aach Hock B
eouippad wilth twe eualksized ARCH hal cannot mows aorias apch ofhar, the Seaside jola oo echsivaly
dore by the ssamsde A5 and the landsds jobs secustesty by the landsde A5 (Choe o al. 2015)

Seaside and rdede job e chsailied s main job thet el ba ghoen podgely in scheduling &S0
Revararaling jobs are only done on ASCs o lima. & decharge comaing, athar Fom & wessal of an
geiemal ok, ofl be placed lempomaly n the boFer seea Then H el e mased in the allooaied =ol by
ths clther 450

Tha a@im from schaduling ASC is minimize iotal anengy cost of ASCs. Minimizing 1ol enargy cosl will ks
gained from minkmizing 0%l rass dme or defance. The iemulatbion o calmilate el ime and sl
dsiance also fclowng e formula bom Graehgoeh (20045 as desorbed m Table 3 and 4. The

ienrainta ol schisfuling ASC am jola paorly and e delance that mes! be keap batwean ASCE Tha
ASCs cannal Mowe aoross aach offar. A job of an ABC consists of four steps of (Fand MOwamenl: empty

trawal 4o the farget conlaines, picking up of the contaimer,. loaded frovel o the destimation, anddropping off
of the containen| Chos sl al, 201:35).

ASC dEplacament 0 camy
Coriares [rEcessary
FrEmsamant]

ASC displacement without
carrying containens [unnecessary
mavement)

g | — x| ke [0 — 2 B | M + 2

mmaeef |z, = |L,. |7 = v K]+ 5 H, + 2,H,

Table 3 Trarsed Disianoe (Pokers)

ASC dEplacament 0 camy
Cortarers [rescessary
FrEmsamant]

F.IlH

| - x| I:-J—.--,-IP,} B, ZF,
:I:u:{ - ' +H|".||14-'|':-u|

ALC deplacament withaul
carrying containens [unnecessary

7ty

_ S T
- {I'l ".lll:u.l:l' : .|"|| J}_l_ PEIHJ "'1||
mavement Frpoury . rapiy  TrapiE

Tabkx 10 Trarsed Tima |Wenutes|

Moo
Le - wickh ol shel [meter]
Pz - lmngth of ol (meter
Hs haighl &f gl {rrelan
e - BB spaied (e R reufa
Tl - s Tl R rade meden’ men e
Wempty - A5G smpty 18 rale fmeten’ minoie)

1
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S, s con fined the olal travel distances wsng this ormuls
TO = T¥. MM, 4T M,

Arad wE con a0 caloulate the mial travel e by wsing this formuoia:

i1

:I-'r = E::-IIHH?I +E:-II':'I"?-I
2
Mutation:
H - numEar of netessany Moeemant et
MM, - ASC travel dislancs for neoessary mossemont n |meber]
(0] | AL Irave distanos Sor Unreasssany miosEmenl n jmals

o - total trawel distance of ASC for doing all acTvity |meter)
L numiar ol unniciiiary movsmant s

HMT, A5 Inaval B [ imciisary smoosmecl o (minass)
LIMT, - AEC traval fimes for uhineCaSanry Mo aman w [minuie|
T - tolal trawel tme of ASC for doing all ooty | minukz)

The dyrame of e bu¥er ama localons mght reduce mecessany and unneseszary movemsnts ol e
ASCE Tha sFxtansd moeamanls ol an ASC wll Caass B fcmeing mésasants ol e clha ASC, Wa
need B maasuna tha combinaton of traval tima of NessaNUNFGCESEAnY MoWeMant eductan and Th
greengy rareded of |fng the containar.

TE-E:I":I'.:-:EE.:-:E

aug (k]
Horiatiom:
il CASG A= 0 [LASCE &= 2 WASE]
TE ARy KAl Skl
[y &S0 andngy Snrciusgisn (kW)
E - anay cost par BWh

The algorithn ol deleminicg 1he buter area and sof kecaion for conlaner and &S50 sohaduling =
descnbed in Figurs 4 below
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HUMERICAL EAPERIMESNT AND ARALY S

Thia eeclan acpiars P pudfomptce arabieic fiom e aapiieed algea®m on Seon 3 We def sase
apariman o find o aboul that Asite tor ieslod our agonihm, Tis axpaniment aims 10 evauatng e
iFfluenoe of cpamion siralego changlg on cur algorthe pedormance. Therefore, we did some
aaparans fal orn presenisd on Tasls S

Eksparimen | Porbsnsdingan Demand S l
Postian How I

T " Camar | 10amatd

1 S8 (recenvng L S0%| detresry | Righ| 12wl T3
' Lo Band® |

* Gsrimr 10 ek 11

z S0 [recedving] A0%{doiieany) - Righ 12 ot 13

Lt & and %

- SR 10 e 11

1 oAk recebing] H%Idetteary] ' Righi 12 ot 13
Lot 2and g }

Tobde 18 Expenimonts Delotl

Tha Ihigs aspassank we dh i e cfaghs 980 ceelichd ilfar fees The (seformances Bal an
I s Formn this s paramient such as

1, Todal ravse] cisiancs {mester) of LSS and WS s for aach CEpesrmsns,

2. Tolnl ravel fmes (mirute ol LASC s WASE for pach sspenmenis

A, Toedal arvergry el of LEST and WAST for aach sxpsrimenils
For emgdify tha cpenalon of our sigorthm simulalion we devalop What if Simuakon using VBEA Excal

EINEIN LN S &l s oy

. o | —

e .I -
Fiung & damaca of Wihat IF Simulaiion Using YBA Excad
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in $rus sapanmani, we operads 1 block contsiner yand wth B cobrmms, 20 rows. and S slacks. Thees are &
veshaly wiech Cordire) cofdeculvaly (it liste) m B work dees thal can ba sdan in Tebke £ Thesea in
vessis servnd by 1 hiook confainar yand. Tha wial sivulated containar during simadaton pesced s 500
comioings, amd §meled o 20-f dry conlenes Tabdks 7 shivgs the reamber o eoeking and defesery
onlmne derand for sach sspenments. The vessel and conlene dote is 3 real data fom obseaabons
otjesd, Ctmsrvitional e B A corlaner port which using hen ASC srd only opensts for dow s, &
that, tha nusbar of damand hed not Bean 50 much coorpared o othar pans #al hiove mpkemanidd Dein

AS0,

| Aerived Tirme [Minute)
Hr

244

A6

AB18

MERTAR| SUCCESS Bl
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B T | ELE'_:-!-_I‘-I_I;E_______L__ rar I
Tatle 12 Yesss! Doty
i Exguriments [ 1 1 P
L | Duirsnry | B4 LS L
! Receiving | 4 = 8t | 81 |
= Dwirvery [ T |
e Rocebring [ = 21 21
| Marna Star | Dolivery | 14 28 | ™
|1 . Recaiving : P! 6o Wz |
| A Trans  Delvary [ 4 | =8 | =
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Mo, | Gomainer Job Type  Vesssl I':'"T“: Mo, | Sontainer JobType | Vesssl I“l“"‘:‘““z
1 | sPeas9esRsy | DELWERY | LUZON | 4 | 2 | 1 | 31 | SPNUZFEMS22 | DEAWERY | PAHALA | 5 | 27 | 1
2 SPMIUCRETIS DELWVERY ILLETH g 2z 2 22 SPHUZTIZEIES OELNVERY PAHAL#S, & 2 z
3 | sPeumsinTzi | DELWERY | LUZON | @ | 2 | 3 | 23 | SPNUZFT\4a0 | DELWERY | PaMaLa | 8 | 2 | 3
i | SPAAMBIETIA | DELWERY | LUZON | 4 | 2 | 4 | 24 | SPNUZF91800 | DELWERY | PAMALA | 8 | 2 | 4
5 | sPeasseTSRes | RECEWING | LUZON | 7 | 20 | 1 | 25 | SPNUZTIN4S1 | DEAWERY | PAMALA | & 2 | &
B | SPMUIERAZTE | RECEWING | LUZON | 7 | 20 | 2 | 26 | SPNUZTAETI2 | DELWERY | PAHALA | & | 2 | 1
T SPMIUEE43T1E RECENWINE ILLETH T 20 3 a7 SPHUISIEES]T OELVERY PAHAL#S, E 2 z
B | SPeUmTIaTZ | RECEWING | LUZON | 7 | 20 | 4 | 28 | SPNUZFamonT | DELWERY | PaMaLs | 6 | 2 | 3
G | SPMUOI2M | RECEWING | LUZON | 7 | 20 | 5 | 20 | SPNUZMS008 | DELWERY | PAMALA | & | 2 | 4
W | SPUESIASET | RECEWING | LUZOM | B | 20 | 1 | 30 | SPNUZFTTS1 | DELWERY | PAMALA | & | 2 | §
11 | SPeMGSTOSIS | RECERING | LUZON | R | 20 | 2 | 31 | SPNUITORSM | DEAWERY | PAMALA | 7 | 2 | 1
12 SPMIUZRINRES RECENIHNG ILLEDH B 20 3 32 SPHUZ=ES00 RECEIVING PAHAL#S, z 1% 1
1 | SPNUITONI0 | RECEWING | LUZON | B | 20 | 4 | 33 | SPNUZFa437 | REGEWING | PaMaLa | 2 | 18 | 2
14 | SPMUZ0440 | RECEWING | LUZON | 0 | 20 | 5 | 34 | SPNUZ6MMB0 | RECENING | PAMALA | 2 | 18 | 3
15 | SPAMGATESZ | RECERING | LUZON | 8 | 20 | 1 | 35 | SPNUIT3ITI0 | RECEWING | PAMALA | % | 18 | 4
1 | SPAAG90SRSZ | RECERING | LUPON | 8 | 20 | 2 | 36 | SPNUDSSS4H | RECEWING | PAMALA | 7 18 | &
17 SPMIUESAETO RECENIHNG ILLEDH q 20 3 ar SPHUISISE2 RECEIVING PAHAL#S, 2 1% 1
W | SPNUMBTHON | RECEWVING | LUZON | 8 | 20 | 4 | 38 | SPNUZSIZS6T | RECEWING | PaMaLs | 3 | 18 | 2
6 | SPMUZSM0SN! | RECENING | LUZON | 8 | 20 | 8 | 38 | SPMUZFS4877 | RECEWING | PAMALA | 2 | 18 | 3
0 | SPAACRGT4RT | RECERING | LUZON | 1t | 18 | 1 | 40 | SPNU2GSOI24 | RECEWING | PAMALA | 3 | 18 | 4
71 | SPAMGRSR1ST | RECEWING | LUZON | 1 | 19 | 2 | 41 | SPNUDST4E0 | RECEWING | PAMALA | 3 | 18 | &
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