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LOI CAM DOAN

T6i xin cam doan rang dé an/ludn van thac si v6i dé tai: “Nghién ctru giai phap
nang cao hiéu qua khai thac cau RTG tai cang Tan Cang Cat Lai - Tong cong ty Tan
Cang Sai Gon giai doan 2025-2030” 1a cong trinh nghién ctru do chinh t61 thuc hién.
Céc sd liéu, tai lieu va két qua néu trong luan vian duogc thu thap tir thyuc tién va cac
ngudn c6 do tin cay, dugc trich dan rd rang theo diing quy dinh. Nhitng két luan nghién
ctru trong luan vin chua timg dugc cong bd trong bat ky cong trinh nao khac.

T6i hoan toan chiu trach nhiém trudc phap luat va quy dinh ctia Nha truong vé tinh

trung thuc va chinh xac ctia noi dung luén van nay.

TP.HCM, ngay 12 thang 05 nam 2026
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LOI CAM ON

Trong subt qua trinh nghién ctru va hoan thanh luan vin thac si véi dé tai: “Nghién
clru giai phap nang cao hiéu qua khai thac cu RTG tai cang Tan Cang Cat Lai - Tong
cong ty Tan Cang Sai Gon giai doan 2025-20307, t61 da nhan dugc sy giup do quy bau

tr nhi€u co quan, t6 chirc va ca nhan.

Trude hét, toi xin bay to long biét on siu sic téi TS. Mai Ba Linh va TS. Nguyén
Van Tién — nhitng nguoi da tan tinh huéng dan, dinh hudng khoa hoc, hd tro toi tir khi
bét dau dén khi hoan thanh luan vin nay. Nhitng ¥ kién déng gop va su tn tim cua Quy
Thay 12 ngudn dong vién to 16n gitip toi vurot qua nhitng kho khan trong qua trinh nghién
cuu.

T6i cling xin gui 16i cdm on chan thanh dén Ban Cha nhiém khoa, cac Thay Co
ctiia Nha truong da truyén dat cho t6i nhiing kién thirc quy bau trong sudt thoi gian hoc
tap va nghién ctru.

Xin tran trong cdm on Ban Lanh dao, cac phong ban va dd1 ngii can bd nhan vién
tai Cang Tan Cang Cat Lai di tao diéu kién cung cap thong tin va hd trg t6i trong viéc

khao sat thyuc tién nham phuc vu cho cong tac nghién ctru cua luan van.

Cudi cung, toi xin cam on gia dinh, ban be va dong nghi¢p da luén dong vién, chia

sé va giup d& t6i trong sudt qué trinh hoc tp va hoan thanh luin van.

Xin tran trong cam on!

TP.HCM, ngay 12 thang 05 nim 2026

=
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MO PAU
1. Tinh cip thiét cia dé tai

Trong nhitng nim gan day, hoat dong xuat nhap khau cta Viét Nam ngdy cang
phat trién manh mé&, kéo theo san lugng hang hoa théng qua cac cang bién ting cao.
Cang Tan Cang Cat Lai 1 cang container 16n nhat khu vuc phia Nam va giit vai tro rat
quan trong trong chudi logistics quéc gia. Khi lugng container tiép nhan va khai thac
lién tuc ting, cang phai d6i mat véi nhiéu ap luc vé ning suat xép d& va tinh trang tn

tac tai khu bai.

Trong d6, cau RTG 1a thiét bi chinh dam nhiém viéc xép d& container trong bai.
Hiéu qué khai thac ctia RTG anh huong truc tiép dén ning suat chung cta cang, dic biét
13 thoi gian giai phong tau va phuong tién giao nhan. Néu RTG lam viéc khong hiéu qua
s& khién ludng hang bi cham lai, gy Un « container va lam tang chi phi khai thac. Diéu

nay anh hudng dén kha nang canh tranh ctia cang so vdi cac cang trong khu vuc.

Thuc té hién nay, hoat dong khai thac cau RTG tai Cat Lai vAn con mét s6 han ché
nhu hanh trinh di chuyén chua téi vu, thoi gian cho gitta RTG va xe dau kéo con nhiéu,
hay 4p luc tic nghén bai trong gid cao diém. Ngoai ra, chi phi nhan cong va bao tri RTG
cling ngay cang tang, doi hoi phai c6 nhiing giai phap nang cao hiéu qua van hanh.

Vi vay, viéc nghién ctru danh gia thuc trang va dé xuat cac giai phap nham nang
cao hiéu qua khai thac cdu RTG tai Cang Tan Cang Cat Lai 1a rit can thiét. Két qua
nghién ctru khong chi gitip cang t6i vu hoa hoat dong san xuat ma con goép phan giam
chi phi logistics, cai thién chat luong dich vu va nang cao nang luc canh tranh cua cang
trong bdi canh hoi nhap kinh t& qudc té hién nay.

2. Muc tiéu nghién ciru

2.1 Muc tiéu tong qudt

Dé tai nham danh gia thuc trang khai thac ciu RTG tai Cang Tan Cang Cat Lai, tir
d6 dé xuat cac giai phap pht hop dé nang cao hiéu qua van hanh va ning suat khai thac

thiét bi, gop phan cai thién chat lugng khai thac bai va ning luc canh tranh cta cang.



2.2 Muc tiéu cu thé

Phan tich va danh gia tinh hinh khai thac RTG hién nay tai Cang Tan Cang Cat Lai
thong qua cac chi tiéu nhu nidng suat, thoi gian van hanh, mac do phéi hop véi xe dau

kéo...

Xéc dinh nhirng tdn tai, han ché va nguyén nhan anh huong dén hiéu qua khai thac

RTG.

Dé xuét cac giai phap nhiam t6i wu hoa hoat dong RTG, bao gdm: t6 chirc san xuit,

diéu d6 thiét bi, b tri bai va tng dung cong nghé.

Pénh gia kha ning ap dung va hiéu qua ky vong cila cac giai phap dugc dé xuat

trong thuc té van hanh cia cang.

3. Doi twong nghién ctru

Déi tuong nghién ctru ciia dé tai 1a hoat dong khai thac cdu RTG tai Cang Tan
Cang Cat Lai, bao gdm quy trinh van hanh, ning suét 1am viéc va sy phdi hop gitra RTG
v6i cac phuong tién, thiét bi khac trong khu bai. Noi dung nghién ctru tap trung vao kha
ning ning, ha va di chuyén container ctia RTG trong qu4 trinh xép d&, luu trit va giao

nhan container xuat nhép khau tai cang.

Bén canh do, dé tai cting nghién clru cac yéu to anh hudng truc ti€p hodc gian tiép
dén hi€u qua van hanh cua RTG nhu di€u do thiét bi, mat do bai, ludng giao nhan va
trinh d6 van hanh ctia nhan sy, nham 1am rd cac nguyén nhan dan dén nhitng han ché

trong khai thac hién nay.

4. Pham vi nghién ciru

Vé noi dung: Dé tai tap trung nghién ciru hiéu qua khai thac cau RTG trong qua
trinh xép d& va quan 1y container tai khu bai. Noi dung chu yéu xem xét cac chi tiéu van
hanh nhu ning sudt, thoi gian hoat dong, mirc dd phéi hop véi xe dau kéo va cac yéu td
anh huong dén hiéu qua 1am viéc cia RTG. Cac giai phap dugc dé xuat hudng dén viéc

t61 wu bé tri bii, diéu do thiét bi va ing dung cong nghé trong quan 1y khai théc.
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V& khong gian: Pham vi nghién ctru duoc gidi han tai Cang Tan Cang Cat Lai, tap
trung vao cac khu bai c6 st dung RTG trong khai thac container, khong mé rong sang

cac cang khac trong hé thong Tan Cang Sai Gon.

V& thoi gian: Dit liéu dugc thu thap va phan tich trong khoang thoi gian tir nim
2023 dén 2024, dong thoi cac giai phap dé xuat ¢ dinh hudéng ap dung trong giai doan
2025-2030, phu hop voi ké hoach phat trién va hién dai hoa cua cang.

5. Phwong phap nghién ciru
Dé an nay st dung phdi hop cac phuong phap nghién ctru sau:

- Phuong phép thong ké: Thu thap, xtr Iy va phén tich dit liéu dinh luong bang cac
cong cu thong ké, bao gém ca thdng ké ké toan néu phu hop, dé mé ta ddi twong nghién
clru trong mot giai doan thoi gian nhat dinh. Két qua s& duoc trinh bay dudi dang bang

biéu tryc quan.

- Phuwong phap phan tich - tong hop: Tiép can van dé bang cach phan tich chi tiét
cac khia canh khac nhau trude khi tong hop cac thong tin, dir lidu va két qua phan tich

deé dua ra nhitng két luan cu thé va co6 co so.

Phan tich, so sanh va doéi chiéu dir li¢u: Str dung cac tai liu bao céo va tong két dé
phan tich, so sanh va doéi chi€u thong tin theo ca chi€éu ngang va chiéu doc. Qua trinh
ndy s& duoc thyc hién bang phan mém (vi du: Excel) dé tao ra cac biéu do truc quan, hd

trg viéc rat ra cdc nhan xét va danh gia chinh x4c vé van dé nghién ctru.

6. Y nghia khoa hoc va thue tién ciia dé tai

6.1 Y nghia khoa hoc

Dé tai gop phan bd sung co sd 1y luan vé& quan 1y va tdi vu hidu qua thiét bi khai
thac bai container trong cang bién, dic biét 1a ddi v6i cdu RTG — thiét bi dong vai tro
chu dao trong hoat dong luu trir va xép d& container tai cac cang 1én. Thong qua viéc
phan tich céc chi tiéu van hanh va cac yéu td anh huong dén ning suat, dé tai giup lam

& mbi quan hé giita phuong thirc diéu do thiét bi, b tri bai va hiéu qua khai thac RTG.
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Két qua nghién ctru ¢ thé 1am tai liéu tham khao cho cac nghién ciru sau nay lién quan
dén t6i vu hoa thiét bi tai cang container.
6.2 Y nghia thuc tién
Két qua dé tai giup danh gia ding thuc trang khai thac cau RTG tai Cang Tan Cang

Cat Lai trong bdi canh san luong hang hoa tiép tuc ting manh va quy dét bai bi han ché.
Céc giai phap dé xuat c6 thé ap dung truc tiép vao hoat dong san xuit nham:
e Nang cao ning suat thiét bi va rat ngin thoi gian khai thac
e Giam thoi gian cho doi gitta RTG va xe dau kéo
e T4i vu hoa ludng di chuyén va st dung mat bang bai hiéu qua hon
e Han ché chi phi van hanh va nang trinh d6 quan 1y khai thac
Diéu nay gop phan hd tro cang nang cao ning lyc canh tranh, cai thién chét lugng
dich vu logistics ciing nhu dap g tot hon nhu cau phat trién cia thi trudng trong thoi
gian toi.
7. Két cau cia dé tai
Ngoai 161 cam doan, 161 cam on, muc luc, cdc danh muc bang biéu, tir viét tit, mo
dau, két luan va cac tai liéu tham khao, két cau cua khoa luan gém 3 chuong nhu sau:
Chuong 1: Co s 1i luan vé hiéu qua khai thac cau RTG.
Chuong 2: Thuc trang khai thac cau RTG tai Tan Cang Cat Lai.

Chuong 3: Mot sd giai phap ning cao hiéu qua khai thac cAu RTG tai Tan Cang
Cat Lai.



CHUONG 1 : CO SO LI LUAN VE HIEU QUA KHAI THAC CAU RTG

1.1  Téng quan nghién ctru

1.1.1 Tinh hinh nghién ciru trong va ngoai nuwoc

M. Antonelli, M. Ceraolo, U. Desideri, G. Lutzemberger (2017), Hybridization of
rubber tired gantry (RTG) cranes; Nghién ctru tdp trung danh gid hi¢u qua cua viéc
hybrid hoa cdu RTG bang cach két hop dong co diesel véi cac hé thong luu trit ning
lugng nhu pin lithium va si€u tu dién. Thong qua thu thap dir liéu thyc nghiém va mo
phong md hinh truyén dong, nhom tac gia chig minh rang giai phap hybrid gitup thu
hoi ning lugng khi ha tai va giam dinh cong suat trong qua trinh van hanh, tir d6 c6 thé
tiét kiém tir 20% dén 60% nhién liéu so véi RTG truyén théng. Két qua nghién ciru cho
thdy hybrid hoa 1a mot hudng cai tién hiéu qua, gop phan giam chi phi van hanh va khi
thai, mac du chi phi dau tu ban dau con cao va can duge can nhic theo diéu kién thuc té

cua tirng cang.

Huy Tung Pham, Luong Hai Nguyen (2022), Empirical Performance Measurement
of Cargo Handling Equipment in Vietnam Container Terminals; ghién ctru nay phan tich
hiéu suit hoat dong cua thiét bi xép d& hang (CHE — Cargo-Handling Equipment) tai 14
cang container & Viét Nam, dya trén phuong phap do luong bang chi sé hiéu qua tong
thé cua thiét bi (OEE — Overall Equipment Effectiveness). Két qua cho thay thiét bi CHE
thuong hoat dong khong tuwong tmg véi cong suit thiét ké do hiu suat thap; déng thoi,
cac cang dang stir dung vuot cong suit thiét ké nhung van chua khai thac hét ning luc
cta thiét bi. Nghién ctru két luan riang viéc 4p dung chi sé OEE cho nhém CHE Ia tién
dé dé danh gia anh huong gitta cdc nhom thiét bi, tir d6 dé xuat cac cong cu quan 1y hd

trg cai thién hi€u suat cua thiét bi CHE va cua ca cang container tai Viét Nam.

Yi Ding, Yang Yang, Leonard Heilig, Eduardo Lalla-Ruiz, Stefan Voss (2021),
Deployment and retrofit strategy for rubber-tyred gantry cranes considering carbon
emissions; Nghién ciru nay xuét phat tir xu huéng “cang xanh” (green port) va nhan thay
rang cac cau khung 16p cao su (RTG) chay diesel tai cac cang dang hoat dong kém hiéu

qua ca ve kinh t€ 1an moi truong. D€ giai quyét di€u nay, nhom tac gia da dé xuat mot
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mo hinh 14p trinh s6 nguyén (integer programming) nham gitp ngudi quan 1y cang dua
ra quyét dinh khi nao nén dau tu, nén mua méi hay nang cap (retrofit) cac RTG hién co,
ddng thoi xac dinh ké hoach bd tri thiét bi sao cho vira dap ung khéi lugng xtr 1y
container cua bai vira dat dugc muc tiéu giam phat thai CO.. Nghién ctru cling phat trién
mot phuong phép giai 1a “Corridor Method” (CM) dé xir Iy cac bai toan thuc té c6 pham
vi 16n. Két qua cho thiy viéc dién hoa cac RTG diesel-16p (dRTG) sang RTG dién hoic
hybrid c6 thé thuc sy gitip giam 16n phat thai CO: va chi phi ning luong, nhung viéc dat
muc tiéu giam phat thai qua cao ma khong xem xét diéu kién van hanh c6 thé dan t6i

chi phi dau tu va hoat dong khong hiéu qua.

Marvin Kastner, Carlos Jahn (2022), Impact of Rubber-Tired Gantry Crane
Dimension on Container Terminal Productivity; Nghién ctru phén tich anh hudng cua
kich thuéc (span) ctia cau khung 16p cao su (RTG — Rubber-Tired Gantry Cranes) t6i
nang suat khai thac trong khu bai ciia cang container. Tir dir liéu thuc tién va mo phong
lay vi du tai khu bai cia MSC Valencia, tac gia chi ra rang khi tng dung nguyén tic don
gian “mot RTG cho mot block bai” thi néu span (chiéu rong phu container ciia RTG)
tang 1én, ning sut bai giam tir khoang 360 moves/gio xudng con khoang 240 moves/gid.
Ngoai ra, mic du chu ky 1am viéc cia RTG (crane cycle times) chi thay doi nhe, nhung
su ting span dan t&i giam hiéu qua tong thé vi anh huong ti “khdi lugng hoat dong
(stacking density)” va s6 1an phai di chuyén/di lai nhiéu hon. Két luan cho thay khi thiét
ké hodc tai cu tric bai chtra container, viéc lya chon kich thudc RTG va chién luoc bd
tri thiét bi can duoc can nhic ky dé tranh thoi gian chd, giam “idle time” va tbi wu hiéu

suat van hanh.

Tiago Novaes Mathias, Hideyo Inutsuka, Takeshi Shinoda, Yoshihisa Sugimura
(2024), Operational performance evaluation of a container terminal using data mining
and simulation; Nghién ciru tip trung danh gia hiéu suat van hanh ctia cang container
bang cach két hop ky thuat khai thac dir liéu (data mining) va md phong hoat dong
(simulation), v&i dit liéu thu thap chu yéu tir cau RTG tai cang Hakata, Nhat Ban. Thong
qua viéc phan tich dir liéu van hanh thyc té, nhom tac gid da xac dinh cac yéu t6 anh

hudng dén s 1an di chuyén lai container trong béi va xay dung cac kich ban mé phong
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dé kiém chimg chién luoc xép chira tdi wu. Két qua nghién ciru chi ra rang viéc tng
dung phén tich di liéu vao diéu phdi hoat dong bai giup giam dang ké s6 1an di chuyén
lai, tir d6 cai thién ning suit cuia RTG va ting hiéu qua khai thac tong thé cta cang
container. Nghién ctru cling khiang dinh gia tri ctia dit 1iéu 16n trong hd tro ra quyét dinh

va tdi uu hoa hoat dong cang hién dai.

Ahmad Zulkhairi bin Abdullah (2024), COMPARING RMG AND RTG
CRANES: AN OVERVIEW; Nghién ciru so sanh hai loai cau khung chinh trong cang
container 13 loai duong ray (RMG — Rail-Mounted Gantry) va loai 16p cao su (RTG —
Rubber-Tyred Gantry). Tac gia phan tich cac dic diém nhu kha niang di chuyén, d6 6n
dinh céu truc, toc do nang ha, mirc do tu dong hoa, chi phi dau tu ban dau va chi phi van
hanh. Két qua cho thdy RMG thich hop véi bai c6 mat d cao va yéu cau chinh xéac vi
tri cao nho duong ray ¢ dinh va kha nang ty dong hoéa manh, trong khi RTG lai linh
hoat hon, dé tai cu trac va phit hop vé6i bai co yéu cau di chuyén hodc bo tri linh hoat.
Nghién ctru két luan rang viéc Iya chon gitta RMG va RTG can can nhéc ki ludng theo

di€u kién bai chura, luu luong hang va ngan sach dau tu.

International Transport Forum (2021), Container Port Automation: Impacts and
Implications; Bdo céo tap trung phan tich mic do ty dong hoda tai cac cang container
trén thé giGi va nhiing tic dong ctia nd dén hiéu qua khai thac thiét bi bai nhu cdu RTG.
Két qua nghién ctru cho thiy tir dong hoa gitip nang cao ning suét, cai thién an toan lao
dong va giam chi phi van hanh trong dai han; tuy nhién, qua trinh trién khai ciing gip
nhiéu thach thire nhu chi phi dau tu ban dau 16n, yéu cau cao vé ha tang cong nghé va
tac dong dén lao dong trong nganh. Bao cdo nhan manh rang cic cang container can lya
chon mirc d6 tu dong hoa phu hop, can bang giira hiéu qua van hanh, tinh linh hoat ctia
thiét bi bai va diéu kién thuc té ctia tirng cang, dic biét trong bdi canh xu hudéng sd hoa
va t6i wu hoa hiéu suat khai thac dang tré nén cap thiét.

Li, L. L., Seo, Y. J. & Ha, M. H. (2021), The efficiency of major container
terminals in China: super-efficiency data envelopment analysis approach; Nghién cuu

st dung phuong phap SE-DEA (Super-Efficiency Data Envelopment Analysis) dé danh

gia hidu qua khai thac ctia 20 cong ty khai thac terminal container 16n tai Trung Qudc,
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Iira chon niam thong lugng container 2018 1am co s¢ dau ra. Cac dau vao gdbm nhiéu chi
tiéu khai thac nhu thiét bi, nhan lyc, dién tich bai... Két qua cho thay cac terminal hang
dau nhu Shanghai Mingdong Container Terminal Co., Ltd. dan dau hiéu qua, sau d6 la
Shanghai Shengdong International Container Terminal Co., Ltd. va Shanghai
International Port (Group) Co., Ltd.. Nghién ctru nhidn manh ring van con khoang cach
16n gitra cac terminal vé hiéu qua va cung cip goi ¥ chinh sach cho viéc van hanh va

nang cao hi¢u suat cua cic cang container Trung Quoc.

Towards a Digital Twin Modeling Method for Container Terminal Port — Hakimi
et al. (2024); Nghién ctru dé xuit mot phuong phap mé hinh hoa “digital twin” danh cho
cang container, trong dé tao ra mot ban sao do cua khu bai chira container that (container
yard) dé giam sat va xac thuc hoat dong cua thiét bi nhu cau RTG/SCs theo thoi gian
thyc. Nhom tac gid da xay dung moi truong mo phong va trinh bay céach thirc rng dung
digital twin nham giam cac hanh dong khong sinh loi (non-productive movements), ting
nang suat khai thac va tdi vu hoa hoat dong bai thong qua cac chién lugce xép chira va

diéu khién thiét bi khac nhau.
1.1.2 Khodng tréng nghién ciru

Trong nhitng nim gan day, di c6 nhiéu nghién ctru trong va ngoai nudc tap trung
vao viéc nang cao hiéu qua khai thac thiét bi tai cac cang container, bao gém t61 wu van
hanh cau bo, cau RTG, t6i uu ludng di chuyén trong bai, img dung cong nghé thong tin
va tu dong hoa trong khai thac cang. Tuy nhién, cac nghién ctru ndy chi yéu tap trung
Vao:

e Phan tich k¥ thuat van hanh cdu RTG ma chua két hop da chiéu vé6i yéu t6 quan
Iy, nhan lyc va diéu do thiét bi.

e Dé xuit giai phap mang tinh tong quat cho nhiéu cang, chwa danh gia sau theo
dac thu tirng cang c6 mat do khai thac 1on nhu Cang Tan Cang Cat Lai.

o ftde cap dén céc chi tiéu dinh lugng chi tiét nhu: hiéu suét cau theo ca/kip, ty 1¢
di chuyén rdng, thoi gian cho gitta cac cong doan, anh hudng dén nang suat giai phong

tau — bai.
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e Chua c6 danh gia cip nhat trong bdi canh ting truéng san luong, yéu cau s hoa

va chuyén doi xanh (green port) tai Viét Nam.

Dic biét, tai Cang Tan Cang Cat Lai — cang container 16n nhat ca nudc, hé thong

cAu RTG chiém vai tro trong yéu trong chudi khai thac bai va giai phong tau, nhung:

e Chua c6 nghién ctru chuyén sau va toan dién vé hiéu qua khai thac cau RTG tai
cang nay.

e Thiéu cac giai phap t6i uvu héa van hanh gin véi diéu kién thyc té cia cang: mat
d6 container cao, bién dong luu lwong, yéu cau rat ngin thoi gian xtr Iy container va

giam khi thai.

Tir nhitng phan tich trén, c6 thé thiy ton tai khoang trong vé nghién ciru danh gia
thue trang va dé xuat giai phap nang cao hiéu qua khai thac cau RTG mét cach cu thé —
dinh luong — phu hop diéu kién thuc té van hanh tai Cang Tan Cang Cat Lai. Pay chinh

1a 1y do va co s dé dé tai duoc thyc hién.

1.2 Co sé 1y thuyét
1.2.1 Khdi qudt vé cang container va thiét bi xép d& bdi

a. Phan loai cang bién

Dua trén déc trung cua dich vu chinh ma cang thuc hién thi tat ca cang container

duoc chia thanh ba loai:

Céang chuyén tai container (ports of transshipment): 1a ddu méi ctia cac tuyén van
tai qudc té v6i chire ning chinh 1 chuyén tai. Cang chuyén tai dong vai tro 1a mot trung

tam tap trung / phan phdi container xuat/ nhap cho cac cang nhanh cta no.

Céang cho tau khai thac trén tuyén chinh, vi mién hau phuong c6 quy mé hang
hoa xudt nhap khau 16n ( ports of origin and destination): Do khdi luong container thong
qua cang 16n, cho nén dé giam bét ap luc tic nghén tai cang, can chuyén bét cac hoat
dong chét chtra container rdng, dong rut hang cho container, thu tuc théng quan hang

héa xuat nhap khau... ra khéi khu vuc cang.
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Cang phuc vu cho tau van chuyén container trén tuyén nhanh (ports for feeder line
service, con goi la Local Ports):Churc nang chinh cua loai cang nay la phuc vu céc tau

khai thac trén cac tuyén feeder, gom hang cho cac cang chuyén tai
b. Khai quat vé cang container

Cang container thiét ké riéng cho viéc xép do container bao gdm viéc quy hoach
bén, bd tri mit bang cua cang va bat budc phai sir dung céc thiét bi chuyén dung, 13 noi
xép d& hang container tr cic phwong tién véan tai thuy (tau, sa lan...) 1én bai cang

(Container Yard - CY) hoic cac phuong tién van tai duong bo, dudng sit.

Céang container thuong 1a mot bo phan cua hai cang 16n hon, bao gdm céc cang
phuc vu céc loai tau khac (hang roi, tau dau, tau khach...), nhung ciing ¢6 khi chi 1a mot
cang ddc lap nam & vi tri thuan loi phuc vu cho viéc van chuyén hang héa dong trong

container.
Céc tiéu chi chinh vé cang container:

« Dién tich cang (terminal area): La ving dat duoc giéi han dé xdy dung cau cang,
kho, bai container, nha xudng, tru so, co s dich vu, hé théng giao thong, thong tin lién

lac, dién, nudc, cac cong trinh phu trg khéac va lép dat trang thiét bi.

* SO luwgng cau tau (Number of berth): Phu thudc vao chiéu dai cia cau cang nén
co thé co6 it nhat [a mot cau tau. Cau tau la két cau c¢o dinh thudc bén cang, dugc sur dung
cho tau bién neo dau, boc d& hang hod, don, trd hanh khach va thyc hién cac dich vu

khac.

« Chiéu dai ciu cang (Berth length): Cau cang c6 thé thang, gip khuc hodc duoc
chia thanh nhiéu khu vuc do d6 chiéu dai cau cang 13 téng chiéu dai cia cac cau tau cia

cang.

« D6 sau trude bén (Depth alongside berth): La khoang cach tinh tir mat nude trude
ciu cang xudng dén day (song, bién). Do sdu trudc bén cé thé ting hodc giam phu thude
vao muc nudc 1én hoac Xué)ng cua thuy triéu. Dua vao thong tin d§ sau cua trudc bén ta
c6 thé biét mot cang co thé tiép nhan dugc tau c6 mén nude nhu thé nio, thoi gian du

kién tau cdp va rdi cang, tau cap man trai hay man phai...
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« C4u lam hang tau — bd (Ship-to-shore gantry crane): La loai cdu chuyén xép d&
container tlr tau xuéng bd hay tir bo 1én tau. Cau bo di chuyén trén dudng ray chuyén
dung doc theo chiéu dai cua cau cang. Dua vao kha ning 1am hang ma ciu c6 thé dua

tur cac loai cau bo ¢o kich thudc 16n hoac nhé khac nhau.

« Cau lam hang trong bai container (Container-stacking crane): La loai cau khung
banh 16p (RTG) chay bang dién hoidc bang dau, chuyén xép d& container trong bii nhu
tir bai dén bai, tir xe 1én bai va tir bii 1én xe. RTG c6 thé di chuyén linh hoat dén bat ky
vi tri nao trong bai container.

« Xe nang (Reach-stacker): La xe chuyén nang ha container bang khung chup néc
container. Khu vuc hoat dong cua xe nang thuong nam & nhitng khu vuc nhat dinh, han
ché di chuyén vao khu vuc ctiia RTG...

« Xe tai (Truck Trailer): La xe chuyén chd container gdm dau xe tai (dau kéo) gan
v6i khung kéo (mooc xe). Mot xe tai chd duge mot container 401t va hai container 20ft.

« S6 6 dién lanh (Reefer Connections): La b cam dién cua container lanh duogc dat
tai bai lanh cta cang. Pay la diém dic trung cua cac cang container, s6 O dién lanh c6
thé quyét dinh duoc kha ning luu trit container lanh cua cang tai cting mot thoi diém.

c. Cau tric ciia cang container

Mot cang container thudng chia thanh nhiéu bén, mdi bén c6 chiéu dai tau tir 300-
350m, mdi bén thuong do mot hing tau khai théc.

Bai CFS va kho CFS thuong duoc dat cung mot vi tri goi chung l1a kho CFS. Bai
CFS 1a khu dit tréng dung dé xép container. Kho CFS 1a kho dung dé bao quan
container. Bii va kho CFS c6 thé ¢ trong cang hodc ¢ ngoai cang.

d. Hoat dong cang container

« D& container (Discharge): La hoat dong cau bo d& container tir tau hodc sa lan
xudng cang qua mat cat clia ciu tau.

« Xép container (Loading): La hoat dong cdu bo xép container tir cang 1én tau hodc

sa lan qua mat cat cua cau tau.
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« Dich chuyén container trong bai (Yard move): La hoat dong cta cac thiét bi di

chuyén container tur vi tri nay sang vi tri khac trong bai.

« Ching budc (Mooring/Unmooring): La cic hoat dong ching budc diy cho tau

hodc sa lan khi tau hodc sa lan cap cau dé lam xép dd container.

* Van chuyén man cau: Chuyén container tir tau sang bai va chuyén container tur

bai sang tau.

« Khai thac bai (Yard operation): Gdm ba phuong 4n xép d& nhu xép container tir

bai 1én xe hodc d& container tir xe xudng bai.
* Giao nhan, céac thu tuc giao nhan container.
e. Cac thiét bi xép d& container trong cang
% Cau b (Container gantry crane)

La loai cAu 16n dat tai cau tau, thuong duogc lép dat tai cac cang Container chuyén
dung dé xép dd container 1én xudng tau theo phuong thirc nang qua lan can tau: Lift-
on/Lift-off (Lo/Lo). Cau nay c6 két cdu khung chic chan, dit vudng goc véi cau tau,
vuon qua chiéu ngang than tau trong qué trinh 1am hang. Cau gian gan khung chup lam
hang ty dong goi 1a “spreader”, khung chup nay di chuyén 1én xuéng va chup vao bdn
gdc trén clia container qua mot co ciu goi 1a “twistlock".

% Cau chan dé (multi-function crane)

La loai cAu dung dé cAu hang bach héa, va co thé dung dé cau container khi cn
thiét. Loi thé cta loai cau nay la co thé quay tré dé dang, va linh hoat trong viéc chon vi
tri nhac ciing nhu dit container ma khong can di chuyén. Loai nay khong phai chuyén
dung va c6 ning suat kém hon cau bo. Mot s cang nhu Lé Thanh Téng, Poan X4 (Hai
Phong), Tan Thuan (Sai Gon) hién van dung loai cau nay.

% Chu khung banh 16p (Container stacking crane)
La loai cau di dong sur dung dé nang ha, xép dd container trong bai container cia

cang (Container Yard - CY). Loai ciu ndy ciu trac gdm mot khung c6 chan dé gin vao
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banh lan trén ray hodc banh lin cao su va mét xe dién con (trolley) di chuyén doc khung

dam.

** Xe nang (forklift)

La loai thiét bi nang ha co cAu trac dang 6 t6 banh lép, dugc trang bi dong co diesel
va dong co thuy luc, nang ha container qua co cdu cang (xe nang pho thong) hoic khép
gilt (xe nang chup, nang canh). Mot s6 loai xe nang: xe ning chup, xe ning canh, xe
nang pho thong, xe nang bén trong.

Xe chup nang container hang / Container Reach-stacker (with top-lift spreader).

Xe nang vo container (loai chyup noc) - Empty container handler (with side-lift

spreader) / Xe nang vo container (loai kep canh) - Empty container reach-stacker (with

side-lift spreader).

Xe nang pho thong (nang ddy) - Container forklift truck/ Xe nang container (bén

trong) - Container straddle carrier.
+ Khung chup (spreader)

La thiét bi gin khop giit, 1ap dit cho cac cau dé chup vao noc trén cta container.
C6 hai loai khung chup: Loai khung chup thé so chi gdbm mét khung thép chit nhat kich
thude ¢d dinh twong tng vai chiéu dai va chiéu rong ciia container 20' va 40'. Loai khung
chup tu dong ciu trac phirc tap hon, c6 chiéu dai thay d6i dwoc dé phu hop voi chiéu
dai cua nhiéu loai container.

+ Xe kéo container (container truck)

Xe kéo container (container truck).
1.2.2 Cac chi tiéu danh gia hiéu qua khai thac RTG

% Chi tiéu san lwong

e Muc dich
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Phan tich chi tiéu san lugng dung dé danh gia muc do thuc hién chi ti€u san lugng
theo ké hoach va ciing dong thoi gitip cho cong tac 1ap ké hoach cho nhitng nim sau dya
trén nhirmg nhén t6 khach quan va cha quan, dic biét 1a trong hoan canh khic nghiét cua

nén kinh t€ toan cau cling nhu sy canh tranh gay gat ctia cac cang trong khu vuec.

Tim ra nhiing wu khuyét diém, nhitng nguyén nhan chu yéu tic dong dén tinh hinh
khai thac thiét bi ctia cang, qua d6 dwa ra nhitng dé xut vé bién phap t6 churc, ki thuat
dé cing c6 kha ning lam hang cua thiét bi, ting ning suat, nang cao chat luong phuc
vu...Tir d6 x4c dinh con duong phat trién cua doanh nghiép trong twong lai ca vé quy

mo lan co cau san xuat.
e Y nghia

Viéc phan tich chi tiéu san luong rat can thiét va rat quan trong trong sy phét trién
ctia doanh nghiép. Két qua phan tich chi tiéu san lugng 1am co s dé phan tich cac chi
ti€u khac mot cach ro rang hon, chinh xac hon. Bén canh do, tao diéu kién dé nguoi
quan 1y thay tinh hinh thuc té ciing nhu tiém nang tuong lai cta cang, tir d6 c6 nhiing
quyét dinh dung din trong cong tac du bao ké hoach va diéu chinh dugc hiéu qua san

xuét kinh doanh cta cong ty.
e Ngi dung phdn tich
- San luong thong qua (Qrq): La tong san luong container (TEU) dugc chuyén qua

mit cit clia ciu tau hodc sang man trong mdt khoang thoi gian nhét dinh va dugc thuc

hién béng thiét bi va nhan luc cua cang.

Y nghia: Chi tiéu san luong théng qua danh gia quy mé san xuit cia mot cang. Dé
tinh san luong thong qua cta cang ta c6 mot s6 luu y nhu sau:

+ Hang hoa dugc dua dén cang bang duong bo hodc duong sit ma sau d6 lai duoc
dua ra khoi cang bang duong bo hoic duong sat thi khong dugc tinh 1a tin thong qua.

+ Hang tir tau duoc chuyén qua tau nho hodc sa lan tai phao sau d6 duoc dua vao

cau tau dé d& 1én bo thi tinh vao tin thong qua mot lan.
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+ Hang tur tau bién nay duoc dd 1én bai cia cang sau d6 hang lai dugc x€p xuong

tau khac dé cho di khoi cang (goi 1a hang chuyén tai) thi tinh vao tin thong qua mot 1an.

- San lugng xép d& (QXp): 1a lwong hang héa dugc dich chuyén hoan thanh theo
mot phuong an xép dd nao d6. Tong san lwong xép da s& bang tit ca luong hang xép d&

theo cac phuong an.
Ty s6 giita Qxp va Qrq goi 13 hé sé xép d&: Kxp

QXD

KXD=_21
TQ

Kxp = 1 khi tat ca hang hoa thong qua cang dugc chuyén truc tiép qua cac phuong

tién khac (khong thong qua kho bai)

Qua d6 ta c6 san luong xép d& cua thiét bi RTG 1a tong san lugng ctia ba phuong
an xép do:

+ Xép ha container qua cau cang.

+ Pao chuyén container trong bai.

+ Xuit nhap container qua cong cang.

Do d6 Qxp rrc ludén 16n hon Qrq: Qxp rTc > Q10

Hé s6 xép d& cua RTG:

Qxprre
Kxprre = >1
Qro

Y nghia: San lugng xép dd biéu thi khdi luong cong tac ciia cang, 1ap ké hoach vé

lao dong, thiét bi va cac vat chat k§ thuat khac nhu kho bai cau tau.
% Chi tiéu niing suat

Nang suét cang la chi ti€u hi¢u qua cua hoat dong cac thiét bi, n6 phan anh cu thé

viéc quan ly, sir dung thiét bi ciia cang. Qua d6 ta c6 mdt so loai nang suat nhu sau:
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- Niang suit cang: 13 tong khéi luong hang hoa thong qua cang chia cho tong thoi
gian tau ¢ cang. Trong d6 tong thoi gian tiu & cang bang thoi gian tau chd dé duoc cap
cau cong vadi thoi gian tau dau tai cau.

- Ning suét cau bén: 1a tong san lvong hang thong qua cang (move hoic teu) chia
cho thoi gian tu dau tai cAu tau. Thoi gian tau du tai cau tau bao gom thoi gian tau dau
khong xép d& do cang (thiét bi hu hong, sai ké hoach...) va thoi gian tau dau xép da.

- Ning sudt hang hoa: 1a tong khéi lugng thong qua cang chia cho thoi gian tau
dau xép da.

Ta c6: Nang sut cang << Ning suit cau bén <X Ning suét hang hoa

Nhung trén thuc té Ning suat cau bén khong thé bang Ning suit hang hoa vi thoi
gian tau dau khong xép d& khong thé bang 0.

-Ning suat khai thac binh quén thiét bi: 1a tong san luong hang thong qua cang
(move hodc teu) chia cho thoi gian khai thac thiét bi.

- Ning suit 1am hang thuc té cua thiét bi: 1a tong san lugng xép d& cua thiét bi

(move hodc teu) chia cho thoi gian xép d& thyc té cua thiét bi.
Ning suat xép d& cua thiét bi RTG 1a tong ning suét cua ba phuong an xép da:

Qxp1 + Qxp2 + Qxps move
Trr1 + Trre2 + Trrs ~ gio0

PXDRTG -

Phuong an 1: Nang suat xép dd container qua cu cang (Qxp1)

Qxp1 move

Trre1 = gio

Pyp1 =

Phuong 4n 2: Ning suét xép d& container dao chuyén (Qxpa2)

Qxp, move

Trrg2 = gio

Pyp, =

Phuong 4n 3: Ning suét xép d& container qua cong cang (Qxns)

Qxp3z move

Trrgz = gio

Pyps =
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+ Chi tiéu thoi gian

- Thoi gian thiét bi co: 1a thoi gian tir lic bt ddu mua thiét bi va dem vé cang dé

st dung.

- Thoi gian khai thac thiét bi: 1 thoi gian thiét bi dugc dua vao khai thac, bao gdm

thoi gian thiét bi lam hang thyc té va khong 1am hang.

- Thoi gian 1am hang thyc té cta thiét bi: 14 thoi gian thyc té thiét bi duge dua vao

bbc d& hang hoa.

- Thoi gian stra chira bao dudng: 13 thoi gian thiét bi dugc dua ra khoi khai thac dé

tién hanh stra chira bao dudng.

- Thoi gian thiét bi ngimg do thoi tiét: 14 thoi gian thiét bi khong thé 1am hang do

thoi tiét x4u, thién tai...
+¢ Chi tiéu chi phi

- Chi phi ¢d dinh: 13 cac khoan chi phi khong thay ddi tuy thudc vao quy mo san
xuat hodc muirc doanh sb nhu tién thué nha, thué tai san, tién bao hiém, tién chi tra 14i
vay, chi phi thong tin lién lac, chiphi trang thiét bi van phong, chi phi ban hang, chi phi
quan ly...

- Chi phi bién doi: 14 nhitng khoan chi phi thay ddi theo quy mo san xuat hoic
doanh s6 nhu lao dong, chi phi vé vat tu, nguyén liéu tho, nhién liéu, ddu nhon, thiét b
sira chita va chi phi bao dudng, chi phi bién d6i khac... Chi phi bién doi cong chi phi c6
dinh bang tong chi phi san xut. Trong khi tong chi phi bién ddi thay ddi cing vdi su

gia ting clia san xut hodc doanh sd thi téng chi phi cd dinh khong doi.

- Chi phi lao dong: 1a khoan chi cho 1¢1 ich nhan vién, tién luong, chi phi an sinh
xa hoi...

- Chi phi tai chinh: 1a nhitng khoan phi ma nguoi di vay phai tra khi ho vay tién tir
ngan hang hay mét t6 chuc tin dung. Chi phi tai chinh khong chi bao gdm 1ai suat khoan
vay, ma con bao gdm cac khoan phi khac nhu phi giao dich, phi hoa hong, phi thanh

toan cham, phi hang nim nhu phi thé tin dung hang nam, va phi tin dung bao hiém hang



18

nim trong truong hop ngudi cho vay yéu cau c¢é bao hiém trudce khi quyét dinh cho vay.

Chi phi 13i suét, ting giam ty 1¢ ngoai té...

- Chi phi thiét bi: 13 chi phi dau tu thiét bi, trong qua trinh sir dung thiét bi cac chi

phi lién quan dén viéc stra chira, bao dudng duoc dwa vao chi phi thiét bi.

- Chi phi khai thac thiét bi: La chi phi phat sinh trong qua trinh khai thac thiét bi

nhu chi phi v€ nhién liéu, nang luong...

- Chi phi khau hao: 1a chi phi dugc dinh gia, tinh toan, phan bd mot cach cé hé
thdng gia tri cta tai san do su hao mon tai san sau mot khoang thoi gian sir dung. Khiu
hao tai san ¢ dinh duoc tinh vao chi phi san xuét kinh doanh trong sudt thoi gian sir
dung tai san ¢ dinh. Khau hao tai san c¢6 dinh lién quan dén viéc hao mon tai san, d6 1a
su giam dan vé gia trj va gia tri str dung do tham gia vao qué trinh san xuét kinh doanh,
do hao mon ty nhién hodc do tién bo khoa hoc cong nghé. Pbi véi cang bién thi cac thiét
bi nhu cau bo, RTG, xe dau kéo, reach-stacker,... déu phai duogc khéau hao nhu tai san ¢

dinh.

< Chi s6 hiéu qua thiét bi tong thé (OEE — Overall Equipment

Effectiveness)

Trong danh gia hiéu qua khai thac thiét bi tai cac cang container hién dai, chi sb
OEE (Overall Equipment Effectiveness) duoc st dung rong rai nhu mét thude do tong

hop phan anh muc do st dung va hiéu qua van hanh cuia thiét bi.
OEE = Availability x Performance x Quality
Trong do:

— Availability (A) — Mtrc d6 sin sang: phan 4nh ty 18 thoi gian thiét bi thuc su
hoat dong so véi tong thoi gian c6 thé khai thac. Chi tiéu nay chiu anh huéng boi thoi
gian dung may, bdo tri va su cd k¥ thuat.

— Performance (P) — Hiéu suét van hanh: thé hién mirc d6 khai thac cong suat thiét
bi so v&i cong suat thiét ké hodc tiéu chuan. Chi tiéu nay bi anh huéng boi téc do van

hanh, thoi gian cho va mac dg to1 uwu trong diéu do.
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— Quality (Q) — Chét luong khai thac: phan 4nh mtrc d6 thuc hién dang ngay tir
lan dau, thuong dugc danh gia thong qua ty 1é re-handling hodc sai sot trong qua trinh

van hanh.

Chi sb OEE cho phép danh gia mot cach téng thé hiéu qua st dung thiét bi, dong
thoi xac dinh cac yéu td gy ton that dé dé xuat giai phap cai thién phu hop.

1.2.3 Nhitng yéu t6 anh hwong dén hiéu qud khai thac thiét bi xép do

Nguén hang 13 yéu td quan trong hang dau quyét dinh dén hiéu qua khai thac cau
RTG tai Cang Tan Cang — Cat Lai. San luong container bién dong theo mua vy, theo
ngay va theo tirng tuyén dich vu khién cong tac bd tri thiét bi phai lién tuc diéu chinh dé
phtl hop voi tai trong cong viée thuc té. Khi san luong ting dot bién trong cac thoi ky
cao diém, mat do container trong bai ting cao din dén hién twong un tic, RTG phai di
chuyén nhiéu hon, gia ting thdi gian nang ha va dich chuyén rdng (re-handle), tir 46 1am
giam ning suat thiét bi. Ngoai ra, co cu hang héa nhu ty 1é hang nhap — xuét, rong —
day, container lanh ciing tac dong truc tiép dén mirc d6 phirc tap trong to chirc khai thac,

anh hudng dén téc do xtr Iy cua RTG va kha ning giai phong tau dung tién do.

Thiét bi 1a yéu t6 cot 161 anh huong truc tiép dén nang suat va hiéu qua khai thac
RTG. Céc tiéu chi k¥ thuat nhu chiéu cao nang, téc do di chuyén, kha ning dinh vi chinh
xéac container va thoi gian dap tng thao tic s& quyét dinh hiéu qua van hanh. Bén canh
do, tinh trang hoat dong cua thiét bi phu thudc vao do tudi, chét luong bao tri bdo dudng
va kha ning sin sang (equipment availability). Mot sé RTG d3 van hanh 14u nim c6 thé
phat sinh su ¢b k¥ thuat, 1am gian doan ddy chuyén san xuat va kéo dai thoi gian khai
thac. Muc do6 hién dai trong cong nghé diéu khién, két ndi voi hé théng TOS va nang

luc tu dong hoa ciing tao su khac biét 16n trong t6i wu hoa nang suat RTG tai cang.

Quy hoach bén bii déng vai trd quan trong trong viéc dam bao tdi wu hoa hoat
dong RTG. Vi¢e bd tri mat béng bai, phan khu theo loai hang va mirc d¢ uu tién phai
duogc thiét ké hop 1y nham giam thiéu khoang cach di chuyén cua thiét bj trong qua trinh
nang ha container. Tai Cat Lai, khi mat do bai vugt mirc téi uvu, RTG thuong phai dich

chuyén container nhiéu lan dé lay dugc container ding vi tri, gy tang cycle time va
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giam ning suat. Quy hoach khoa hoc gitip rat ngin 16 trinh di chuyén cia RTG, giam
xung dot giao thong gitra cac phuong tién trong bai va tao diéu kién van hanh an toan,
thong sudt. Ngoai ra, viéc quy hoach cin gin véi dinh huéng phat trién 1au dai cia cang

trong bdi canh san lwong ting trudng lién tuc.

Cong tac 1ap ké hoach san xut giir vai trd diéu phdi toan bd hoat dong khai thac
ciia RTG, bao dam su phdi hop nhip nhang véi cac thiét bi va phuong tién khac trong
cang. K& hoach san xuét duoc xay dung chinh xac dya trén dy bao san luong, tinh trang
bai va lich tau cap roi s& gitip phan cong thiét bi hop 1y, t6i wu hoa sé luong RTG hoat
dong va giam thiéu thoi gian cho gitta cac khau xép dd. Viée tng dung hé théng diéu
d6 thong minh, ty dong hoa trong quan 1y di chuyén container s& gitip RTG hoat dong
lién tuc va hi€u qua hon. Nguoc lai, néu cong tac lap ké hoach chua khoa hoc, diéu d6
thiéu dong bo s& dan dén tinh trang tic nghén tai bai, thiét bi hoat dong kém hiéu qua va

chi phi khai thac tang cao.
1.2.4 Khodng tréng nghién ciru va dinh hwdéng déng gép cia dé tdi

Trong linh vyc nghién ciru vé tdi wu hoa khai thac thiét bi xép d& trong cang
container, nhiéu cong trinh trong va ngoai nudc da dé cap dén cac yéu té anh hudng dén
nang suat hoat dong cau RTG, ing dung cong nghé thong tin trong quan 1y bii va nang
cao hiéu qua logistics cang. Tuy nhién, cac nghién ctru hién c6 chil yéu tap trung vao
phan tich tong thé hoat dong cang hodc & cac cang khac véi didu kién ha ting va san
lugng khac biét. Riéng dbi voi Cang Tan Cang — Cat Lai, noi c6 quy md 16n nhét ca
nudc va moi truong khai thac dic thu véi mat d container day dédc, chua co nhiéu nghién
cuu chuyén sau danh gia toan dién hi¢u qua khai thac RTG dua trén cac chi tiéu dinh
luong nhu: ning suat nang ha (MPH), ty 1¢ dich chuyén rong (re-handle rate), thoi gian
chu trinh RTG (cycle time), mtc do san sang thiét bi va sy phdi hop giita cac phuong
tién trong bai. Ngoai ra, viéc dé xuat giai phap tai cdc nghién ciru trude con mang tinh
khai quat, thiéu gén két vé6i thuc té van hanh, chua phan tich nguén nguyén nhan cot 161
tir t6 chirc diéu do, bo tri bai va cong tac quy hoach phat trién thiét bi trong bbi canh san

luong ting trudng manh. Tir d6 cho thay ton tai mot khoang trong nghién ciru can duoc
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bo sung boi mot nghién ctiru cdp nhat, chuyén sau, gan voi dac thu san xuat va chién

lugc phat trién ctia Cang Tan Cang — Cat Lai.

Trén co s& nhan dién khoang trong nghién ctru néu trén, dé tai huéng téi dong gop
cac gia tri khoa hoc va thyc tién nhu sau: (1) Hé thdng hoa co sd 1y luan va cac chi tiéu
danh gia hiéu qua khai thac cdu RTG trong cang container theo hudng dinh lugng va
phu hop véi thue té Viét Nam; (2) Phan tich thuc trang khai thac RTG tai Cang Tan
Cang — Cat Lai thong qua dir liéu thuc té va danh gia mirc d6 hiéu qua van hanh trén
tirng tiéu chi k¥ thuat, to chtrc va khai thac; (3) Xac dinh rd cic nguyén nhan dan dén
han ché trong hoat dong RTG, 1am co sé dé xut giai phap co6 tinh kha thi va dép tng
dinh hudng phat trién cang; (4) Dé xuat nhom giai phap t6i uu gdm: cai tién diéu do va
luan chuyén container trong bai, tng dung cong nghé thong tin va ty dong hoa, nang
cao hi¢u qua st dung thiét bi va nhan luc, cling nhu cai thién quy hoach bai phu hop
tang truong dai han. Két qua nghién ctru ky vong s& hd tro cang nang cao ning suat van
hanh RTG, rat ngan thoi gian giai phong tau — bii, giam chi phi khai thac va gia ting
nang luc canh tranh trong chudi logistics cang bién.

1.3 M4 hinh nghién ciru dé xuat

Trong pham vi dé tai, mo hinh nghién ctru dugc xdy dung nham dénh gia cac yéu
t6 anh huong dén hiéu qua khai thac cau RTG tai Cang Tan Cang Cat Lai va tir d6 dé
xuét cac giai phap toi wvu. Mo hinh tip trung phan tich méi quan hé gitra nhom yéu t6
dau vao quan Iy — van hanh va két qua dau ra vé hiéu qua khai thac thiét bi. Cac yéu t6
duoc Ira chon dua trén co sé& téng quan nghién ctru va dac thu khai théc tai bai Cat Lai.

Cu thé, md hinh nghién ciru bao gdm bon nhom yéu to tac dong chinh:

e Yéu t6 k¥ thuat thiét bi: tinh trang RTG, tudi doi, cong nghé diéu khién, muc tir
dong hoa.

e Yéu t6 t6 chirc khai thic: cach bb tri bii, mirc d6 phdi hop gitta RTG va phuong
tién khac, ké hoach diéu do.

e Yéu t6 ngudn nhan lyc: trinh d¢ tay nghé, k¥ nang van hanh, ché do ca kip.
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e Yéu td cong nghé — thong tin: hé théng TOS, phin mém diéu d6 thiét bi, kha
nang phan tich dir liéu van hanh.
Hiéu qua khai thac RTG dugc danh gia thong qua céac chi tiéu ddu ra nhu: ning
sudt cau (moves/hour), ty 18 sir dung thiét bi, thoi gian chd, ty 16 re-handling, muc tiéu

hao nhién liéu...
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TOM TAT CHUONG 1

Chuong 1 ctia dé an da trinh bay co so 1y ludn lién quan dén hoat dong khai thac
thiét bi xép d& trong cang container, dic biét 1a cdu RTG — thiét bi giit vai trd trong tim
trong qué trinh quan 1y va van hanh bai container. Trudc hét, chuong da khai quat cac
khai niém va dic diém cua cang container, chirc nang cua cac khu vuc bén bai va céc
thiét bi tham gia vao dy chuyén khai thac. Tiép dén, chuong h¢ thong héa vai tro, dic
diém cau tao va nguyén 1y hoat dong ctia RTG trong chudi dich vu khai thac container
tai cang. Bén canh d6, chuwong ciing phan tich cac nhom yéu t6 anh huong dén hiéu qua
khai thac RTG gém: nguén hang, dic tinh thiét bi, quy hoach bén bai va cong tac 1ap ké
hoach san xuét, cing cac yéu to lién quan dén nhan lyc, cong nghé va diéu kién khai

thac thuc té.

Ngoai ra, chuong di nghién ctru téng quan tinh hinh nghién ctru trong va ngoai
nudc vé nang cao hiéu qua thiét bi xép d& container tai cang bién, tir d6 chi ra nhitng
diém manh, han ché va mtc d6 phu hop cta cac két qua nghién ctru ddi voi didu kién
thuc té tai Viét Nam. Trén co sé tong hop va danh gia, chuong di xac dinh khoang trong
nghién ctru con ton tai lién quan dén viéc phan tich hiéu qua khai thac cau RTG tai Cang
Tan Cang — Cat Lai mot cach chuyén sau va dinh luong, qua dé dinh hudng ro rang muc
tiéu va dong gop cua luan van.

Tém lai, Chuong 1 dong vai tro 1am nén tang 1y lun va thyc tién cho cac ndi dung
nghién ctru tiép theo, 14 co s& d& Chuong 2 tién hanh phén tich thuc trang va danh gia

hiéu qua khai thac ciu RTG tai Cang Tan Cang — Cat Lai.
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CHUONG 2 : THU'C TRANG KHAI THAC CAU RTG TAI TAN CANG -
CAT LAI
2.1  Gi6i thiéu khai quat vé Tan Cang Cat Lai
2.1.1 Lich sit hinh thanh va phat trién
Cang Tan Cang — Cat Lai nam tai dia ban phuong Cat Lai, TP. Tha Dtc, TP. Ho
Chi Minh, giit vai tro 13 ctra ngd logistics quan trong nhat ctia khu vuc phia Nam. Véi
vi tri gén lién mang luéi giao thuong quéc té va cac khu cong nghiép trong diém, cang
tr¢ thanh trung tdm tiép nhan va luan chuyén phan 16n luong container xuat nhap khau
ctia Viét Nam. Cang duoc dau tu xdy dung theo Quyét dinh 41/QD cua B Qudc phong
va truc thudéc Bo Tu 1énh Hai quan quan ly. Tu khi chinh thirc van hanh nam 2008 dén
nay, Tan Cang — Cat Lai khong ngirng mé rong quy mo va nang cao nang luc khai thac,

tré thanh cang container 16n nhat va hién dai nhat ca nudc.

Hién nay, cang s& hitu dién tich khai thac khoang 160 ha, dugc trang bi 10 bén véi
tong chiéu dai cau tau 1én dén 2.040m, c6 kha ning tiép nhan nhiéu tiu container cling
lac. Hé thong thiét bi xép d& gdm 27 cau by Panamax va nhiéu phuong tién hién dai
khac, bao dam nang suat boc xép cao va van hanh an toan. Pac biét, cang ing dung hé
théng quan 1y khai thac container TOP-X do RBS (Australia) phat trién, cho phép giam
sat va diéu phdi hoat dong theo thoi gian thue, tir d6 rat ngan thoi gian giao nhan va
nang cao hiéu qua khai thac. Bén canh khu bén chinh, hé théng ICD v&i gan 500.000 m?
dién tich kho bai (kho CFS, kho ngoai quan, kho lanh, kho hang nguy hiém...) gitp cang

dap Gmg da dang nhu cau luu trit, xir Iy hang hoa container theo chuan qudc té.

V61 nang lyc khai thac vuot trdi, co s¢ ha téng déng bd va loi thé chién luge vé vi
tri dia 1y, Cang Tan Cang — Cat Lai giit vai trd then chdt trong mang luéi logistics qubc
gia, dong thoi cung cb vi thé cua Viét Nam trén ban d6 van tai container qudc té. Day
cling 13 diém két ndi quan trong trong chudi cung tng ctia cac doanh nghiép xuit nhap
khau khu vy phia Nam, dong gop dang ké vao ting trudong thuong mai va phat trién

kinh té dit nudc.
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2.1.2 Churc nang, nhiém vu

Cang Cat Lai co vi tri dia — chinh tri dac bi€t quan trong trong khu vuec Dong Nam
B9, nhit 1 phia Bic TP. Hb Chi Minh. Pay 1a khu vuc giit vai tro trong diém trong thé
tran phong thu ctia Thanh phé, tao diéu kién thuén loi cho viéc kiém soat va bao vé
tuyén hanh lang kinh té — quéan su tai cira ngd phia Dong. Trong giai doan thoi chién
cling nhu thoi binh, cang luén dugc xem 1a mot mét xich quan trong trong nhiém vu bao

dam an ninh qudc phong cua dia phuong va khu vuec.

Tai khu vuc nay, hé théng co s& hau can quan su duogc trién khai nham tiép nhan,
bao quan va phan phdi luc lwong, vii khi va trang bi ki thuat khi can thiét. Nho kha ning
két nbi nhanh véi cac tuyén giao thong huyét mach, Cang Cat Lai c6 thé hd trg hiu qua
cho cac don vi tac chién trén dia ban mién Pong Nam Bo. Pong thoi, cang duy tri su
phéi hop chat ché véi céac luc lugng thude Bo Quéc phong va Quan khu 7 nham dam
bao kha ning sin sang ung pho véi cac tinh hudng an ninh trong khu vyc TP. HO Chi

Minh.

Ngoai chtrc ning phong thu, Cang Cat Lai con dong vai tro trong tuyén van tai
quan su Bic — Nam, gop phﬁn bao dam hau can k¥ thuat phuc vu nhiém vy bao vé chu
quyén bién dao va ngudn loi qudc gia tai khu vuc thém luc dia phia Nam. Pay 13 nhiém
vu quan trong gin lién véi cac hoat dong chi vién cho quan dao Truong Sa va cac khu

vuc khai thac dau khi trong diém.

Song song véi viée thuc hién nhiém vu an ninh — quéc phong, Cang Cat Lai con
khai thac hiéu qua tiém ning ha ting cang bién dé phuc vu phat trién kinh té. Viéc két
hop hai chitc nang nay giup nang cao ning luc bao vé dia ban, dong thdi dong gop tich
cuc vao tang trudng thuong mai, dich vu va logistics cua TP. HO Chi Minh va khu vuc

phia Nam.
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Nguoén: Phong TCLP TCT Tdn cang Sai Gon
Hinh 2.1: Co cau to chtic diéu hanh ctia Cang Tan Cang Cat Lai
1) Phong Tham muu
Chirc nang:

« Tham muu, gitp viéc cho Pang uy Quan cang SG, Chu tich TCT, Ban TGP vé
QS—QP, an ninh cang bién, ANTT, an toan hang hai, ing pho su cd va PCCC.

Nhiém vu chinh:

« Xay dung ké hoach QS—QP, hu4n luyén, SSCP.

« Theo ddi, phén tich, d& xuit phuong an tac chién.

* T chuc truc SSCP, ung pho — cuu ho.

« Huéng dan thyc hién quy dinh hang hai, lai dat — dan ludng.

« T6 chitc bao dam ANTT, kiém soat ngudi — phuong tién — hang héa.
. Téng hop bao cdo, theo ddi quan sb, ché do.

2) Phong Chinh tri
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Chirc nang:

« Tham muru, gitp viéc cho Pang iy Quan cang SG, Chi tich TCT, Ban TGD vé
CTP-CTCT; chiu huéng dan ctiia Cuc Chinh trj HQ.

Nhiém vu chinh:

* Giao duc chinh tri, dinh hudng tu tudng.

« Hudng din xay dung t6 chirc dang, kiém tra — giam sat.

* Tham muu cong tac can bd — chinh sach.

* Bao v¢ chinh tri ndi bg, thuc hién dan van, dan chu co sé.
« T6 chirc phong trao thi dua, tuyén truyén, 1& hoi.

3) Phong Hau can

Chirc nang:

* Tham muu cho Pang uy Quan cang SG, Chu tich TCT, Ban TGD vé bao dam

hau can, doanh trai; chi dao chuyén nganh hau can toan hé théng.
Nhiém vu chinh:
* Lap ké hoach hau can nim/dot xuit.
« Bao dam quan nhu, quan y, doi song.
* Quan ly doanh trai, vat chat, dién — nudc.
« Huéng dan nghiép vu hau can cho cac don vi.
4) Phong K¥ thuat
Chirc nang:

« Tham muu cho Pang Gy Quan cang SG, Chu tich TCT, Ban TGP vé bao dam ki

thuat va an toan; chi dao chuyén nganh k¥ thuat toan hé thong.
Nhiém vu chinh:

*Lap ké hoach ky thuat, an toan.
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« Quan ly, bao dudng, stra chira trang thiét bi.
« Kiém tra an toan — vé sinh lao dong.
« Hudng din quy chuén k¥ thuat cho cac don vi.
5) Van phong
Chirc nang:
« Tham muu, gitp viéc cho Chu tich va Ban TGP vé hanh chinh — tong hop.
Nhiém vu chinh:
« Tong hop bao céo, diéu phdi thong tin.
* Quan 1y van thu — luu trit, 18 tan, d6i ngoai.
* Quan tri co quan, phuong tién, tai san chung.
6) Phong T6 chiic Lao dong — Tién luong
Chirc nang:

« Tham muu cho Chu tich va Ban TGP vé t6 chtrc bo may, nhan sy, lao dong —

tién luong.
Nhiém vu chinh:
« Tuyén dung, bé tri nhan sy, quan 1y ho so.
 Xay dung thang bang luong, chinh séach.
« Theo ddi bién ché, lao dong — tién lwong toan hé thong.
7) Phong Tai chinh — K¢é toan
Chirc nang:
« Tham muu cho Chu tich va Ban TGP vé quan Iy tai chinh — ké toan.
Nhiém vu chinh:
« Quan ly von, tai san, ngan sach.

« Kiém soat thu — chi, 1ap bao céo tai chinh.
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« Hudng dén, kiém tra nghiép vu tai chinh tai don vi.
8) Phong Kiém toan noi bo
Chirc nang:
* Giap Chu tich va Ban TGD kiém toén tai chinh, tuan thu, hoat dong.
Nhiém vu chinh:
« Thyc hién kiém toan doc 1ap ndi bo.
* Banh gia h¢ théng kiém soat; kién nghi khéc phuc.
« Theo ddi thuc hién sau kiém toan.
9) Phong Ké hoach kinh doanh
Chirc nang:
« Tham muu vé ké hoach SXKD toan TCT.
Nhiém vu chinh:
» Xay dung ké hoach nim, trung — dai han.
« Tong hop chi tiéu SXKD, phén tich két qua.
« Dé xuét chién lugc thi truong.
10) Phong Ké hoach déau tu
Chirc nang:
« Tham muu vé dau tu, phat trién dy 4n.
Nhiém vu chinh:
« Lap ké hoach dau tu; tham dinh dy 4n.
« Quan 1y tién d0, chat lwong, chi phi dau tu.
« Tong hop danh myc dau tu toan TCT.
11) Phong Marketing

Chirc nang:
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« Tham muu vé thuong hiéu, thi trudng, truyén thong.
Nhiém vu chinh:
* Nghién ctru thi trudong, phan tich xu hudng.
« X4y dung chién luoc thuong hiéu, truyén thong.
« H) tro ban hang va xuc tién thuong mai.
12) Phong Phép ché
Chirc nang:
« Tham muu cho lanh dao TCT vé phép luat, kiém soat rui ro phap 1y.
Nhiém vu chinh:
« Tham dinh hop dong, vin ban.
« Tu van phap 1y, giai quyét tranh chap.
« Pho bién phap luat cho hé thong.
13) Phong Cong nghé thong tin
Chirc nang:
« Tham muu cho 1anh dao TCT vé CNTT, chuyén doi sb.
Nhiém vu chinh:
« Quan tri hé thong CNTT, an toan thong tin.
« Phat trién phﬁn mém, ung dung noi bg.
* Quan 1y ha téng mang, thiét bi.
14) Chi nhanh Tén cang Mién Bac
Chirc nang:

e Tham muu cho lanh dao TCT; truc tiép SXKD va khai thac ICD, depot tai mién

Nhiém vu chinh:
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« X4y dung ké hoach SXKD.
« T6 chirc san xuat; quan Iy phuong tién, thiét bi.
« Phat trién thi truong logistics khu vue.
15) Chi nhanh Tén cang Pdng bang song Ciru Long
Chirc nang:

* Tham muu cho lanh dao TCT; truc tiép SXKD tai khu vec DPBSCL; quan 1y khai
thac cang TC Cai Cui.

Nhiém vu chinh:

« Lap ké hoach SXKD; phat trién thi trudng.
« T6 chirc khai thac cang, logistics.

« Pai dién TCT d6i ngoai tai khu vuec.

16) Trung tAm Piéu do cang

Chirc nang:

« Tham muu cho 1anh dao TCT; téng chi huy diéu hanh san xuat cic cang cong ty

me.
Nhiém vu chinh:
« Diéu do san xut tai cang; phan bo phuong tién — thiét bi.
« Giam sat tién do, nang suat khai théc.
« Két ndi hé théng ICD — depot phia Nam.
17) Trung tam Dich vu Logistics Tan cang
Chirc nang:
« Pon vi cung cap dich vu logistics, hd trg SXKD TCT.
Nhiém vu chinh:

* Giao nhan, van tai, kho bai, thu tuc hai quan.
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* T6 chire dich vu logistics tron goi.
« Phét trién san phém dich vu logistics.
18) Xi nghiép Co gi6i xép d& Tan cang
Chirc nang:

 La don vi tryc thudgc dudi su 1anh dao, quan 1y truc tiép, toan dién cua DBang uy,
Ban Tong Giam déc Tong Cong ty Tan cang Sai Gon (PU, BTGP TCT TCSG), thuc
hién chirc nang truc tiép quan 1y, diéu hanh cac phuong tién, trang bi ki thuat (TBKT)
duoc giao va tryc tiép t6 chirc thuc hién cac hoat dong van chuyén, xép do hang hoa
phuc vu nhiém vu ctia Tong cong ty Tan cang Sai Gon (TCT TCSG) dat hiéu qua kinh

té cao.
Nhiém vu chinh:

* Tham muu cho BU, BTGP TCT TCSG, nhiing chu truong, giai phap quan 1y
chat ch¢, khai thac hiéu qua luc lugng, phuong tién - TBKT dugc giao thuc hién théng
loi nhiém vu QSQP-SXKD.

« Tryc tiép quan 1y, diéu hanh quan s, trang thiét bi bao dam dé thuc hién tbt viéc
xép d&, van chuyén hang hod trong cang theo ké hoach SXKD chung cia TCT TCSG

dat nang suat, chat luong, hi¢u qua, an toan.

« Trién khai toan dién, dong bd cac hoat dong xay dung Pang bo trong sach viing
manh (TSVM), don vi viitng manh toan di¢n (VMTD); cac td churc quén chung viing
manh, xdy dung chinh quy, rén luyén ky luat, d6i méi phong cach va tac phong cong
tac, dap ung yéu cAu nhiém vu trong tinh hinh md&i theo chi thi, ménh 1€nh cua trén va

céc ché do, quy dinh cua don vi.

« Duy tri thyc hién nghiém céc ché d6 quan Iy quan s, trang thiét bi bao dam hé
) k¥ thudt an toan phuc vu san xuét va cac nhiémm vu dot xuét trén giao.

« Quan h¢, phéi hop hiép ddng chit ché véi cac t6 chirc, ca nhan trong va ngoai

Quan doi lién quan dén viéc thuc hién nhiém vu va xay dung don vi.
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 Thuc hién cac quy dinh cia phap luat, diéu 1énh ky luat Quan doi, Quan chung

Hai quan, ndi quy, quy dinh ctia Téng cong ty.

Trong co ciu t6 chirc cuia Téng cong ty Tan Cang Sai Gon, Xi nghiép Co gidi xép
dd Tan Cang la mot don vi truc thudc Trung tam, Xi nghi€p, Chi nhanh cia h¢ théng
Téng cong ty va dong vai trd nong ct trong hoat dong khai thac thiét bi co gidi tai cac
cang thanh vién. Tai cang Tan Cang — Cat Lai, toan bd d6i ngii cau RTG hién nay duoc
giao cho Xi nghiép Co gidi xép do Tan Cang tryc tiép quan 1y va van hanh véi co cau
gé)m 05 doi khai thac chuyén trach. Cac doi nay chiu trach nhi¢m toan dién tir diéu do
thiét bi, bd tri nhan lyc van hanh, bao dudng k¥ thuat, dén phdi hop voi Khoi Khai thac
cang nham bao dam ning suat xép d& container va duy tri hiéu qua hoat dong RTG. Viéc
xac dinh 6 vai tro va vi tri ctia Xi nghiép Co gidi xép d& Tan Cang trong so do to chirc
gitip 1am ndi bat tinh lién két gitra bd may quan trj Téng cong ty v6i cong tac diéu hanh
thiét bi trong yéu, tao co so cho viéc dé xuat cac giai phap nang cao hiéu qua khai thac

cau RTG trong giai doan 2025-2030.
2.1.4 Co cdu lao déng ciia Cang Tan Cang Cat Ldi

Béng 2.1: Co cau lao dong clia Cang Tan Cang Cat Lai tir nam 2020 - 2024

Dvt: Nguoi

Stt| Co cau lao ddng/Nim [2020 [ 2021|2022 (2023|2024 | LD | Ting, giam

BQ BQ (%)

I |Theo trinh dd hoc vin 375 397| 417| 440| 445| 415 4,37
1 |Pai hoc va trén dai hoc 161| 167| 176| 185 187| 175 3,83
2 |Cao dang 321 37| 39| 41| 43| 38 7,76
3 |Trung cap 18 20 20{ 22| 23] 21 6,41
4 |So cap chimg chi 164 173| 182 192| 192| 181 4,01
IT [Theo phan cong lao dong | 375| 398| 417 440| 445| 415 4,40
1 |Ban Giam ddc 4 4 4 4 4 4 0,00
2 |Céan b quan ly 47 49| 51| 55| 56[ 52 4,54
3 |Lao dong gian tiép 73] 80| 84| 88| 89| 83 5,12
4 |Lao dong truc tiép 251 264 278| 293| 296| 276 4,24

Nguén: Phong TCLP TCT
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Biéu d0 2.1: Biéu dd s6 lugng lao dong cta Cang Cat Lai giai doan 2020 — 2024

Dvt: Nguoi

440 445

400

350
300
250
200
150

100

Nim 2020 Niam 2021 Nim 2022 Nim 2023  Nam 2024
(Ngwoi) (Ngwoi) (Ngwoi) (Ngwoi) (Ngwoi)

Nguon: Phong TCLP TCT

Giai doan 2020-2024, tong s lao dong tai Cang Tan Cang — Cat Lai ¢6 xu hudng
ting déu qua cac nam, tir 375 lao dong nam 2020 1én 445 lao dong nam 2024, toc do
tang binh quan khoang 4,37%/nam. Piéu nay phan anh sy mo rong quy mo khai thac
clia cang, song hanh véi nhu cu ting cuong nhan luc dé dap ung san luong container

ngay cang 16n.

Xét theo trinh d6 hoc vén, sb lao dong co trinh d¢ tir dai hoc trd 1én tang tur 161
ngudi nam 2020 1én 187 ngudi nim 2024, chiém ty 1é cao nhat trong co cdu va ¢ tdc
d6 ting binh quan 3,83%/mam. Pay 1a tin hiéu tich cuc cho thdy cang chi trong dén
ngudn nhan lyc chit lugng cao trong diéu hanh, quan 1y va ting dung cong nghé. Luc
luong lao dong co trinh d6 cao dang va trung cap ciing ting kha nhanh véi murc ting
treong 1an lugt 7,76% va 6,41% binh quan hang nam, phi hop v6i nhu cau chuyén mén
k¥ thuat ctia cac vi tri khai thac thiét bi va logistics. Lao dong so cap chung chi tuy ting
vé s6 lugng nhung tdc d6 ting thip hon (4,01%), cho thay xu huéng giam dan sy phu

thudc vao lao dong gian don, hudng dén tu dong hoda va nang cao trinh d§ van hanh.
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Xét theo phan cong lao dong, nhém lao dong truc tiép chiém ty 16 16n nhit va cé
tang truong on dinh (4,24%/nam), gitt vai trd chil luc trong van hanh khai thac thiét bi
nhu RTG, ciu bo va phuong tién van chuyén trong bii. Bén canh do, lao dong gian tiép
tang binh quan 5,12%/nam, thé hién xu hudng ting cuong luc lugng hd trg quan ly, diéu
d6 va dam bao san xuat. Pic biét, nhom cén bd quan 1y ting voi téc do kha cao
(4,54%/mam), phan anh nhu cu nang cao nang luc quan tri trudc yéu cau hién dai hoa
va chuyén doi s6 trong khai thac cang. Riéng Ban Giam dc giit 6n dinh & mirc 4 ngudi,

phu hop véi co cau to chic da dugce chuan hoa.

Téng the, trong giai doan 2020-2024, co cau lao dong ctua Cang Tan Cang — Cat
Lai chuyén dich theo huéng ting sé luong va nang cao chat lugng, phil hop véi yéu cau
phat trién cang container hién dai. Viéc uu tién nguén nhan luc c6 trinh d6 va cung )
d6i ngii quan 1y — k¥ thuat s& 1a nén tang quan trong dé cang tiép tuc nang cao ning suat

thiét bi, cai thién hiéu qua khai thac RTG va tang strc canh tranh trong nhitng nim tiép

theo.
2.1.5 Co sé vt chdt, ky thudt ciia Cang Tan Cang Cat Ldi
Béng 2.2: Co s ha tang va trang thiét bi k¥ thuat cia Cang Cat Lai
g S6 Al
Stt Chi tiet Dvt Thong so k¥ thuat
luong
I | Kha ndng don tau 9 Tau <3.000 Teu"
I | Nang luc thiét ké thong qua Teus/ndm 6.000.000
I1I | Co s6 ha ting
1 | Tong dién tich m? 1.600.000
2 | Caubén 10 m 2.040
- | B0 sau trude bén m 12
- | Chiéu rong bén m 55
3 | Terminal 3 m? 850.000
4 | Kho CFS 5 m? 24.800
5 | Cong cang 6 C6 06 cabin/cong kiém soat
IV | Trang thiét bi, phuong tién
L 2 Strc nang 60T; cao do 30m;
1| Caubo 27 Cau tam véi: 54m (~22 row)
R 2 Strc nang 60T; cao do 10m;
2 | Cau Liebherr 5 Céau tm voi: 15m (<04 row)
2 2 Strc nang 40T; xép cao 6 tang,
+ 3
3 | CuRTG 6+ 48 Cau rong 6 hang + 1 line xe dau kéo




2 2 Strc nang 40T; x€p cao 3 tang,
4 | Cau Khung 3+1 13 Cau rong 3 h§ng + 1 liEe xe dau kgéo
5 | Xe nang hang 65 Chiéc Strc nang 40T
6 | Xe nang rong 27 Chiéc Strc nang 12T
7 | Pau kéo 285 Chiéc Trong tai 40 tan
8 | Romooc 300 Chiéc Tai trong 40 tAn

Nguon: Phong KTVT TCT Tén Cang Sai Gon
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Nguon: Trung Tam Piéu dp Cang
Hinh 2.2: So d6 quy hoach mit bang tong thé Cang Cat Lai

Cang Tan Cang — Cat Lai hién dang so hiru hé thong thiét bi xép d& thudc nhém
hién dai nhit ca nudc, duoc dau tu bai ban va nang cép lién tuc nham dap ung sy ting
truong manh mé cua luu luong container qua cang. Riéng doi cdu bd gdm 27 ciu gian
chuyén dung (cac dong nhu KE, KOCK...), v6i gia tri dau tu cho mdi thiét bi 1én dén
tr 3-5 triéu USD, thé hién su quan tdm manh mé ddi vai cong ngh¢ khai thac tién tién.
Bén canh d6, toan bo khu vuc kho bai va hé théng trang thiét bi hd trg duoge to chirc
d6ng b, tao diéu kién van hanh tron tru va ti wu hoa chudi khai théc.

V& cong tac quan 1y, cang d Gmg dung cac phdn mém hién dai nhu TOP-X va
TOPO-VN dé phuc vu cong tac lap ké hoach, diéu d9, giam sat va danh gia hiéu qua san
xudt theo thoi gian thyc. Pong thoi, cong nghé dinh vi khong day (Wireless) duoc trién
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khai gitp nhan dang va xac dinh chinh x4c vi tri container ca trén tau lan trong bai. H¢

thong trao dbi dit liéu dién tir (EDI) ciing duoc ap dung sau rong, bao dam giao tiép

nhanh chéng, minh bach véi cac hing tau va khach hang, qua d6 nang cao chit luong

dich vu logistics va hiéu qua khai thac cua cang.

2.1.6 Pdnh gia két qud hoat déng kinh doanh ciia Cang Tan Cdng — Cat Ldi
nam 2024

Bang 2.3: Két qua hoat dong kinh doanh ctia Cang Tan Cang — Cat Lai nam 2024

Pon vi tinh: Dong

hién hanh

¢ gen o < So sanh Chénh léch
STT Chi tiéu Nam 2023 Nam 2024 (%) (+/-)

| |Doanhthubanhang | 4,000 669080 | 322.588.699271 | 10532 16.297.630.191
va cung cap dich vu
Doanh thu thuin vé

2 |ban hang va cung| 306.291.069.080 | 322.588.699.271 | 10532| 16.297.630.191
cap dich vu

3 | Gia vén hang ban 176.147.116.725 | 183.094.099.953 | 103,94 6.946.983.228
Loi nhuin gop vé

4 |ban hang va cung| 130.143.952.355 | 139.494.599.318 | 107,18 9.350.646.963
cap dich vu

5 | Doanh “thu “hoat| ;¢4 598369 9.178.573.410 | 90,12 | -1.005.724.959
dong tai chinh

6 | Chi phi tai chinh 1.637.360.822 35.965.293 220| -1.601.395.529
Phan 13i hoic 15

7 | trong cong ty lién 6.013.554.495 6.204.984.752 | 103,18 191.430.257
doanh, lién két

8 | Chiphi ban hang 1.750.327.065 1.108.620.560 | 63,34 -641.706.505

o |Chi phi quan ly| 5, e10714448 | 32.068.007.840 | 129.20 7.248.293.392
doanh nghiép
Loi nhuan thuan tur

10 |hoat dong kinh | 118.134.402.884 | 121.665.563.787 | 102,99 3.531.160.903
doanh

11 | Thu nhap khac 3.366.466.379 4272752343 | 126,92 906.285.964

12 | Chi phi khac 262.313.728 1.810.018.939 | 690,02 1.547.705.211

13 | Loi nhun khac 3.104.152.651 2.462.733.404 | 7934 -641.419.247

14 | Tong loi nhuan K& ) 53¢ 555535 | 124.128297.191 | 102,38 2.889.741.656
toan trudc thué

15 | Chiphi thu@ TNDN| ) o0 067784 | 24.973.155.123 | 109.83 | 2.234.887.339
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Loi nhuan sau thué

16 thu nhdp doanh 98.500.287.751 99.155.142.068 100,66 654.854.317
nghiép
Lii co ban trén co

17 £ 2.701 2.723 100,81 22
phicu (*)

Nguon: Phong Tai chinh ké todn

Niam 2024, tinh hinh kinh té thé giéi c6 nhiéu bién dong nhung két qua hoat dong
kinh doanh ctia Cang Tan Cang — Cat Lai van duy tri mirc ting trudng tich cuc. Doanh
thu ban hang va cung cép dich vu dat 322,589 ty dong, ting 5,32% so véi nam 2023,
tuong Gng ting hon 16,297 ty ddng. Mirc ting ndy chu yéu dén tir sy phuc hdi cia nhu
cAu vAn tai container quc té va san luong hang hoa qua cang ting trd lai, dic biét & cac
nhom hang xuét nhap khau cta doanh nghiép tai khu vie Pong Nam Bo. Cung véi do,
nang luc khai thac thiét bj va chat lugng dich vu dugc cai thién da gop phén nang cao

hi€u qua kinh doanh cua cang.

Gi4 von hang ban trong nim ciing ting 3,94% (ting 6,947 ty ddng) do chi phi nhién
liu, nhan cong va bao dudng thiét bi ting theo thi truong. Tuy nhién, toc do ting cua
gia von thap hon téc d6 ting doanh thu gitp loi nhuan gdp ting manh 7,18% (ting 9,351
ty dong). Piu nay phan anh hiéu qua trong coéng tac quan 1y chi phi, toi uvu hoa van
hanh thiét bi va ting cuong tng dung cong nghé nham rat ngan thoi gian giai phong tau
va luu bai.

O mang tai chinh, doanh thu tai chinh giam nhe 9,88% do nguon thu tir 13i tién gui
va cac khoan du tu ngan han giam trong bdi canh 13i sudt bién dong theo hudng giam.
Chi phi tai chinh giam manh 97,8%, nho cang giam dang ké cac khoan vay va khong
phat sinh ap lyc chi phi l4i vay nhu nam trude. Pay 1a yéu td gop phan cai thién loi

nhuan tir hoat dong kinh doanh bt 18i.

Chi phi ban hang giam 36,66%, cho thay doanh nghiép da t5i uru hoa cac hoat dong
hd tro khach hang, tng dung rong rai sb hoa va EDI giup tiét kiém ngudn lyc. Tuy nhién,
chi phi quan 1y doanh nghiép tang 29,2% do md rdng nhan sy k§ thudt — quan tri, tang
chi phi ddo tao va nang cip hé thong phan mém diéu hanh (TOP-X, TOS). Mic du vay,
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loi nhuén thuan tr hoat dong kinh doanh van ting nhe 2,99%, dat 121,666 ty déng,

khang dinh hiéu qua trong viéc quan tri chi phi trong yéu.

V& hoat dong khéc, chi phi khac ting manh 690% lam lgi nhuan khac giam
20,66%. Nguyén nhan cha yéu xuét phat tir viéc trich 1ap va xir Iy cac khoan chi phat
sinh lién quan dén thanh 1y tai san cii hodc hd tro bdi thudng. Tuy nhién, mirc giam nay

khong anh huong 16n dén loi nhuan chung.

Cubi cing, 191 nhuan sau thué thu nhap doanh nghiép nam 2024 dat 99,155 ty dong,
tang 0,66% so v&i naim 2023. Mirc ting chwa cao do thué TNDN hién hanh ting 9,83%
tuong Gng voi két qua loi nhuan trude thué ting 1én. Lii co ban trén cb phiéu ting nhe
tr 2.701 1én 2.723 déng/cé) phiéu, thé hién su cai thién tich cuc vé hiéu qua kinh doanh

trén mdi cd phan vén gop.
2.2 Hién trang bd tri va hoat dong cAu RTG tai bii

Hién nay, hé théng cau RTG (Rubber Tyred Gantry Crane) tai cang Tan Cang —
Cat Lai dugc bd tri trai déu tai ba khu vuc chinh gdm TER-A, TER-B va TER-C (TC
Phu Hitu). Céc khu vuc nay lan luot do cac d6i khai thac gff)m boi 1, Doi 3 vaboi 5 phu
trach van hanh. Viéc phéan chia theo tirng khu vuc gitip dam bao cong tac xép dd, luu
trir va di chuyén container dién ra déng bd, han ché tinh trang un tic va nang cao hi¢u
qua khai thac bai.

Khu vuc TER-A, do B6i 1 quan ly, 1a noi tap trung sb luong 16n ciu RTG mang
ma hiéu tir G1 dén G98. Cac RTG nay duogc bb tri tai cac bai tir A1 dén Al1, Bl dén
B11 va DI dn D14. bay 1a khu vuc ¢6 luu luong container Xuét nhap khau cao, chu
yéu phuc vu cong tac giao nhan container xuat, nhap va trung chuyén noi bd trong cang.
Nhiéu thiét bi tai day duoc diéu hanh boi bo phan van tai va diéu hanh cua Tong cong
ty Tan Cang Sai Gon (VTB), dam bao tinh lién tuc va chinh xac trong qua trinh xép d&
hang hoa.

Khu vuc TER-B, do Doi 3 phu trach, bao gém céc bdi tir N1 dén N24, M1 dén
M14 va K1 dén K14. Céac cdu RTG hoat dong tai day mang ma hi¢u tor G31 dén G70,

chu yéu phuc vu cho cong tac xép d& container hang xuit khau, hang trung chuyén noi
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dia va hang nhap tai xuat. Hau hét cac ciu tai khu vuc ndy thudc cac hing ndi tiéng nhu
Kocks, Mitsui, CG1, CG3, dugc doi ky thuat cuia cang bao tri va van hanh dinh ky. Day
1a khu vuc c6 tinh 6n dinh cao trong hoat déng, gop phan quan trong vao ning suat khai

thac chung ctia cang Cat Lai.

Khu viec TER-C (Tan Cang Phti Hitu) do Poi 5 dam nhdn, ndm & phia Nam so d6
cang. Cac bii chinh bao gdm tir G1 dén G11, noi bd tri cac ciu RTG chuyén phuc vu
cho cong tac gom hang rdng, sap xép container rong va diéu chuyén hang héa gitra Cang
Cat Lai va Cang Phti Hiru. M6t s6 cau RTG trong khu vyc nay nhu G91 dén G96 thude
quyén quan 1y ctia Tan Cang Pha Hiru. Khu vic ndy dong vai tro hd tro, giup giam tai

cho khu trung tdm ciia Cang Cat Lai trong nhiing giai doan cao diém.

Vé hoat dong, cac cau RTG tai Cang Tan Cang — Cat Lai van hanh trung binh 20—
24 gio> mdi ngdy, chia lam nhiéu ca lién tuc nham dap tng khdi lugng hang hoa khong
16 thong qua cang. Cac RTG dam nhi€ém nhiém vu chinh 14 nang ha container tai bai,
phuc vu cong tac xép dd, giao nhan va di chuyén container gifra cac vi tri. Viéc diéu
hanh RTG dugc thuc hién théng qua hé théng TOS (Terminal Operating System), gitp
x4c dinh chinh x4c vi tri container va tdi wu hoa 10 trinh van hanh thiét bi. Mot phén
trong sb cac cau RTG hién nay d3 dugc cai tién sang dang RTG lai dién (E-RTG), gbp
phan tiét kiém nhién liéu va giam phét thai CO: ra méi truong.

Nhin chung, hé thdng cdu RTG tai Cang Cat Lai duoc bd tri twong dbi hop 1y, phu
hop voi dic diém khai thac timg khu vuc bai. Viéc phan chia cau theo khu chtic ning
gitip t6i wu hoa khong gian luu trit container va rat ngan thoi gian xép d& hang hoa. Tuy
nhién, vao thoi diém cao diém, mot sé khu vuc bai co mat do thiét bi day, dan dén kha
ning xay ra xung dot trong qua trinh diéu phdi. Trong thoi gian t6i, Cang Tan Cang —
Cat Lai dang ting budc chuan héa va nang cap hé thong cau RTG, hudng téi myc tiéu

hién dai hoa va tu dong hda toan dién trong cong tac quan ly va khai thac bai container.
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Nguo”‘n: Truec ban sdan xudt
Hinh 2.3: So d6 bb tri thiét b tai Cang Tan Cang - Cat Lai

2.3  Phan tich cac chi tiéu danh gia hi¢éu qua khai thac RTG

2.3.1 Ndng sudt cau (moves/hour)

Céang Tan Céang - Cat Lai la cang container 16n nhat Viét Nam, thuoc Tong cong
ty Tan Cang Sai Gon, dong vai trd quan trong trong chudi logistics khu vuc phia Nam
v6i cong suét thiét ké hon 5 triéu TEU/ndm va thuong chiém khoang 50-55% san lugng
container toan hé théng Tan Cang Sai Gon (nam 2024, toan hé théng dat 10,81 triéu
TEU). Trong quy trinh xép d& container tai bai, cdu RTG (Rubber-Tyred Gantry crane)
1a thiét bi chu lyc, chiu trach nhiém di chuyén va xép chong container ndi bai, phéi hop
chit ché voi ciu bd (QC) va xe dau kéo ndi bo. Hiéu qua khai thac RTG truc tiép anh
hudng dén ning suat tong thé clia cang, bao gém thdi gian quay vong tau, chi phi van

hanh va kha nang xr 1y san luong cao diém.
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Nam 2024 13 nam cang tiép tuc phuc hdi manh mé sau bién dong chudi cung Gmg
toan cau, v4i san luong toan hé thong ting trudng 6n dinh nho nhu ciu xuat nhap khau
phuc hdi va tdi uu héa hé théng quan 1y khai thac (TOS - Terminal Operating System).
Céc chi tiéu niang suat RTG phan anh rd nét nd lyc cai thién quan 1y thiét bi, dao tao
nhan su va phdi hop quy trinh. Dic biét, viéc chuan bi dua vao khai thac cac ciu RTG
Hybrid hién dai (du kién chinh thuc tir quy 11/2025 véi 4 cAu dau tién san xuét noi dia,
tiét kiém 60-64% nhién liéu va giam phat thai) dd gop phan gian tiép nang cao hiéu qua

van hanh cudi ndm 2024 théng qua ké hoach bao dudng va tbi wu doi ngi.

Bang 2.4 dudi day trinh bay céc chi tiéu chinh vé ning suat khai thac cau RTG tai
Cang Tan Cang - Cat Lai nam 2024 so sanh véi nam 2023:

Bang 2.4: Nang suét khai thac cau RTG tai Cang Tan Cang - Cat Lai nam 2024

Nim Nim Chénh So
STT Chi tiéu Pon vi 2023 2024 léch sanh
(+-) (%)
j | San luong xép d& Move 6,247,580 | 6,389,420 | 141,840 | 102.27

toan cang
2 San luong thiét bi Move/RTG 80,095 82,035 1,940 102.42

Ning suat gio

3 khai thac binh Move/RTG/gio 3.42 3.59 0.17 104.97
quan
Ning suat gio .\

4 khai thc thue t& Move/RTG/gio 14.82 15.61 0.79 105.33

Nguon: Truc ban san xuat

Trong bio c4o so sanh hai nim, san luong xép d& toan cang ting tir 6,247,580
move nam 2023 Ién 6,389,420 move nam 2024, tuong ung tang 141,840 move
(102.27%). Viéc tang san lugng tuy khong 16n nhung c¢6 ¥ nghia vi n6 phan anh cang
tiép tuc duy tri hoat dong 6n dinh trong bdi canh thi truong van tai bién bién dong, dong
thoi gop phan vao san luong toan hé théng Tan Cang Sai Gon dat 10,81 triéu TEU nim
2024 (tang 10,1% so v&i ndm trude), voi Cat Lai chiém khoang 50-55% thi phén.
Nguyén nhan chinh cila ting trudng 1a sy phuc hdi nhu cau xuat nhap khau sau giai doan
gian doan chudi cung tmg, cting voi viée diéu phdi lugt tau va slot xép d& duge téi wu

hon qua hé théng TOS; bén canh d6, mot sd myén dich vu méi hoac tau co stc chira 16n
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hon ghé cang dd gop phan ting khi lwong trong mdi 1an cap cang. Nguoc lai, mire ting
khiém t6n ciing c6 thé do yéu t6 ngoai canh nhu chi phi van tai toan cau, ngit nghéo quy
dinh logistics, hodc thoi tiét bit loi vao vai thang din dén hodn tau; nhitng yéu té nay
1am giam ting trudng tiém ning. Dé kiém ching k§ hon, can so sanh biéu dd san lugng
theo thang, s luot tau va TEU/visit — néu ting chu yéu do TEU/visit thi xu hudng 13

tang hiéu qua tau; néu ting do luot tau thi 13 do lich trinh.

Binh quan san lugng trén mdi RTG ting tr 80,095 move/RTG 1én 82,035
move/RTG, tirc ting 1,940 move (102.42%). Chi tiéu nay phan anh truc tiép hiéu qua
stt dung d6i RTG: ting cho thdy mdi cdu phai xir Iy nhiéu move hon trong nam, cé thé
do hai nguyén nhan chinh — (1) nang cao hiéu qua diéu d6 (giam thoi gian cho cia
RTG, cai thién phdi hop giita RTG va xe dau kéo), va (2) diéu chinh co cau thiét bi, vi
du dua vao nhitng RTG méi c6 hiéu suét tot hon hodc giam sé RTG tam ngimg. Tir dit
liéu bang, c¢6 thé udc tinh s lwong RTG trung binh hoat dong duy tri on dinh khoang
78 ciu ca hai nam (2023: 6,247,580 / 80,095 ~ 78; 2024: 6,389,420 / 82,035 ~ 78),
chtng t6 mirc ting Move/RTG chu yéu dén tir cai thién hiéu qua sir dung thiét bi chir
khong phai giam doi cau. Ngoai ra, néu ting vi RTG hoat dong qua tai, 6 13 ddu hiéu
i ro vé qua tai thiét bi va tdng thot gian bao tri dot xuat; do vay can theo ddi ca hé sb

sir dung va thoi gian chét dé danh gia bén viing.

Ning suat gio khai thac binh quin ting nhe tir 3.42 1én 3.59 move/RTG/gio
(104.97%). Pay 14 chi s6 “gross” tinh trén toan bo thoi gian sin sang/ca ké ca thoi gian
chd, nén gia tri nho 1 binh thuong; su cai thién 0.17 move/gid cho thay t chirc ca kip,
diéu phdi yard va giao nhan c6 cai tién nho. Su ting truong nay cho thay ning luc khai
thac trung binh cua mdi thiét bi trong mot gio da dugc nang lén, co thé nho vao viéc ap
dung cac phuong an phan cong ca hop 1y, ting cuong dio tao nhan lyc, hoic cai tién
trong quy trinh xép d&. Mtc ting tuy khong qua cao nhung phan anh hiéu qua quéan 1y
duogc cai thién, gitip ndng cao ning suit binh quan cia toan cang.

Niam 2024, ning suat gio khai thac thyc té dat 15.61 moves/RTG/gio, ting 0.79
moves/RTG/gio, tuong duong 105.33% so voi nam 2023. Day la muc tang cao hon so

v6i nang suét binh quén, ching t6 khai thac thuc té c6 hiéu qua hon nho giam thiéu thoi
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gian chét ciia thiét bi va ting cudng phdi hop giita cac bd phan. So véi benchmark nganh
tai cac cang lon Viét Nam (thuong dao dong 12-18 moves/gio tity mirc dg tu dong hoa),
murc 15.61 thudc nhom kha tbt, nhung van c6 tiém ning ting 1én 18-20 moves/gio néu
ap dung thém cong nghé méi. Nguyén nhan xuat phat tir viée quan 1y lich van hanh chit
ché& hon, ddng thdi nhan vién van hanh dugc ning cao k¥ ning va kinh nghiém, giup
khai thac tdi da cong suét thiét bi. Su cai thién nay mot phﬁn chuén bj cho viéc dua vao
khai thac 4 cdu RTG Hybrid hién dai tir thang 5/2025 (san xut noi dia dau tién, tiét
kiém 60-64% nhién liéu, giam phat thai COz), gitp giam thoi gian chét do bao dudng

va gop phan thuc hién muyc ti€u “cang xanh”.

Nhin chung, céc chi tiéu déu ting trudng so voi nam 2023, cho thdy cang khong
chi duy tri 6n dinh san luong xép d& ma con nang cao hiéu qua khai thac thiét bi va ning
suat van hanh. Cac nguyén nhén ting trudng chi yéu dén tir viée t6i wu héa quy trinh,
nang cao k¥ nang nhan su va quan 1y thiét bi tot hon. Mic du murc ting khong qua 16n,

nhung nhitng cai thién nay 14 co s& dé cang phat trién bén virng trong cac nam tiép theo.

Dé duy tri da ting trudng, can tiép tuc dau tu RTG hybrid/dién hoa va tu dong hoa
mot phan (tich hop Al vao TOS dé t6i wu path RTG), du kién ddy ning suét thuc té 1én
18-20 moves/gio. Déng thoi, theo ddi chat ché downtime va hé sb st dung RTG dé tranh
qua tai. Voi phuc hoi xuat nhap khau manh mé& va dau tu méi nam 2025, nang suat RTG
c6 tiém ning ting thém 5-10%, goép phan nang throughput cang 1én mic méi, hd tro

muc tiéu cang xanh va logistics bén vitng cua Tong cong ty Tan Cang Sai Gon.
2.3.2 Ty Ié sir dung thiét bi (%)

Cau RTG la thiét bi quan trong trong quy trinh xép d& container tai bii cang Tan
Cang - Cat Lai, chiu trach nhiém chinh cho viéc di chuyén, xép chong va ly container
noi bai. Ty 1¢ sir dung thiét bi phan dnh mirc d6 khai thac hiéu qua ngudn lyc RTG, bao
gom thoi gian sin sang, thoi gian khai thac thyc té, thoi gian bao dudng va cac yéu tb
downtime khéac. Nam 2024, voi do1 ngli 78 ciu RTG duy tri 6n dinh, céac chi tiéu thoi
gian sir dung cho thay sy cai thién nhe, phi hop véi ting truong san lugng toan cang va
hé thé)ng Tan Cang Sai Gon dat 10,81 tri¢u TEU (tang 10,1% so vdi1 2023), trong d6 Cat
Lai dong gbp 16n (khoang 5,8 tricu TEU).



45

Bang dudi day trinh bay chi tiét cac chi tiéu thoi gian sir dung RTG niam 2024 so

sanh v4i nam 2023:

Bang 2.5: Ty I¢ st dung thiét bi RTG tai Cang Tan Céang - Cat Lai nam 2024

Chénh
STT Chi tiéu Nim 2023 | Nim2024 | Iéch So sanh (%)
(+-)
1 | Thoi gian thiét bi co 683,280 685,152 | 1,872 100.27
2 | Thoi gian khai thac 532,958 541,167 | 8,209 101.54
3 | Thoi gian sira cha, bao 13,666 15073 | 1,407 110.30
dudng
4 TEIO’I gian ngung do thoi 0 0 i i
tiet
5 ;réh"l gian [am hang thyc 519,292 526,094 | 6,802 101.31

Nguon: Truc ban san xuat

Qua bang sb liéu trén, téng cong 78 thiét bi RTG déu duoc dua vao su dung déy
du trong ca nam 2023 va 2024, nén tong thoi gian thiét bi ¢ co ban twong duwong. Tuy
nhién, do nam 2024 1a nam nhuan (thang 2 c6 29 ngay), tong thoi gian thiét bi co tang
thém 1 ngay, trong Gng 24 gid x 78 cau = 1.872 gid, dan dén mirc ting nhe 100.27%.
Su chénh léch nay 1a yéu t6 khach quan, khong anh hudng 16n dén hiéu qua khai thac
tong thé.

Thoi gian khai thac ciia cac thiét bi ting tir 532.958 gid nam 2023 1én 541.167 gio
nam 2024, twong tmg mirc ting 101.54%. Piéu nay phan anh viéc cac thiét bi dugc sir
dung hiéu qua hon so véi nam trudce, ddng bd vai ting trudng san lugng xép d& toan
cang. Nguyén nhéan chinh 12 nho t6i wu hoa lich van hanh qua hé thong TOS, giam thoi
gian cho doi ctia RTG, nang cao phdi hop gitra RTG véi xe dau kéo noi bd va cau bo
(QC). Sy cai thién nay cho thdy cang dang dan nang cao hiéu qua sir dung ngudn luc
thiét bi, gop phan hd tro san luong 6n dinh trong bdi canh phuc hdi xuat nhap khau.

Thoi gian bao dudng, sua chira tang 1.407 gio (110.30%), tir 13.666 gid nam 2023
1én 15.073 gid ndm 2024. Su gia ting ndy la tich cuc, phan anh nd lyc cla cang trong
viéc thuc hién bao tri dinh ky nghiém ngat hon, dac biét chuan bi cho viéc dua vao khai

thac 4 cau RTG Hybrid hién dai tir ngay 11/5/2025 (san xuét ndi dia dau tién, két hop
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pin luu trit ning luong tai tao va diesel cong suat nho, tiét kiém 60-64% nhién liéu, giam
phat thai CO:). Viéc ting bao dudng gitip nang cao dd bén thiét bi, giam nguy co hong
hoc bat ngd va kéo dai tudi tho RTG. Du thoi gian bao dudng ting, thoi gian khai thac
thuc t& van cai thién, ching to vi¢c lap ké hoach bao tri hop ly, déng bo voi lich san

xuat ma khong lam gian doan hoat dong chinh.

Trong hai niam lién tiép, thoi gian ngimg do thoi tiét bang 0 gid, day 1a két qua
xudt sic cho thay hoat dong khai thac khong bi anh huong baoi dicu kién thoi tiét xau
(mua bao, swong mu). Thanh tich nay nho cac bién phap phong ngtra hi¢éu qua nhu hé
thdng giam sat thoi tiét thoi gian thuc, dao tao nhan vién ing phé va thiét ké RTG phu
hop v6i khi hau nhiét doi. Piéu nay gbp phan duy tri hoat dong lién tuc, on dinh ciia doi

RTG, dac biét quan trong tai cang 1o6n nhu Cat Lai véi mat do khai thac cao.

Thoi gian 1am hang thuc té (thoi gian RTG truc tiép xir 1y container) ting tir
519.292 gido nam 2023 1én 526.094 gio nam 2024, tuong ting muc tang 101.31%. Su gia
ting nay chimg t6 viéc phan bo yard, t6i uvu hoa quy trinh xép d& va phdi hop ca kip da
duogc cai thién 16 rét, giap RTG 1am viéc hiéu qua hon trong tong thoi gian khai thac.
bay la chi tiéu quan trong nhat phan anh hi¢u qua thyc té sur dung nguén luc thiét bi dé

dap Gmg nhu cau van chuyén hang hoa ngiy cang ting.

Nhin chung, cac chi tiéu vé thoi gian khai thac va 1am hang thuc té déu ting truong
nhe, trong khi thoi gian bao dudng ting c6 kiém soat (hudng téi bén vitng) va thoi gian
thiét bi c6 gan nhu 6n dinh. Ty 1 sir dung thiét bi (tinh bang thoi gian khai thac/thoi
gian thiét bj c6) cai thién tir khoang 78% nam 2023 1én gan 79% niam 2024, cho thiy
cang khong chi duy tri dugc nang lyc khai thac ma con nang cao hi¢u qua st dung RTG,
kiém soat tét downtime va riii ro. Céc s6 liéu nay 1a co s quan trong dé danh gia hiéu

qua hoat dong cang va 1ap ké hoach nang cao ning suét trong cac nim tiép theo.

Dé tiép tuc nang cao ty 18 str dung RTG 1én 80-85%, can ddy manh (mg dung cong
nghé nhu tich hop Al vao TOS dé du bao va tdi wu lich khai thac, giam thém thoi gian
cho. Véi viéc dua 4 cau RTG Hybrid vao van hanh tir thang 5/2025, du kién giam chi
phi ning luong, giam downtime bao dudng va ting hiéu qua tong thé 5-10%, gbp phan

thuc hién muc tiéu “cang xanh” cia Tong cong ty Tan Cang Sai Gon. Nam 2025, véi da
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phuc hdi kinh té va dau tu mai, ty 1€ sir dung thiét bj co tiém ning cai thién thém, hd tro

throughput cang bén viing.
2.3.3 Thoi gian cho trung binh

Thoi gian cho hang 1a mdt trong nhitng chi ti€u quan trong danh gia hiéu qua khai
thac RTG tai bai cang Tan Cang - Cat Lai. Chi ti€éu nay phan anh mtrc do lang phi thoi
gian cua thiét bi khi khong truc tiép xir Iy container (chd container tir xe dau kéo, chd
tau cap bén hodc cho phan b yard). Giam thoi gian chd khong chi nang cao ning suat
RTG ma con gop phan giam chi phi van hanh, ting throughput tong thé cua cang. Nam
2024, voi doi ngti 78 ciu RTG duy tri on dinh va san luong toan hé¢ théng Tan Cang Sai
Gon dat ky luc 10,81 tri¢u TEU (tang 10,1% so v&i 2023), trong d6 Cat Lai dong gop

khoang 5,8 triéu TEU, céc chi ti€u thoi gian cho cho théy cai thién ro rét.

Béng dudi day trinh bay chi tiét thoi gian chd trung binh cia RTG nam 2024 so

sanh v41 nam 2023:

Béng 2.6: Thoi gian cho trung binh cua thiét bi RTG tai Cang Tan Cang - Cat Lai nam 2024

2 gen bVT Nam Niam Chénh léch | So sanh
STT Chi tieu 2023 | 2024 (+/-) (%)
1| Thoi gian thiét bi co Gid | 683,280 | 685,152 1,872 100.27
Thoi gian khai thac Gio | 532,958 | 541,167 8,209 101.54
3 | Thoi gian stra chixa, Gio 13,666 | 15,073 1,407 110.30
bdo dudng
Thoi gian ngung do .
4| tho tiét Gio 0 0 - -
5 g}‘g gian cho hang Gio | 136,656 | 128,912 7,744 94.33
6 | Ty 1& cho/thiét bi c6 % 2000 | 18.82 ] 94.08

Nguon: Truc ban san xuat

Trong nam 2024, thoi gian chd hang RTG giam tir 136.656 gio nam 2023 xudng
con 128.912 gio, tuong trng giam 7.744 gio (gidm 5,67%). Pay la tin hiéu tich cuc manh
m&, thé hién hiéu qua khai thac RTG dugc cai thién dang ké, giam thoi gian ma cau phai
chd trude khi thuc hién xép do hang hoa. Nguyén nhan chinh cta su giam nay 1a do
cang da t6i wu hoa quy trinh diéu phdi RTG véi cac phuong tién hd trg nhu xe nang, xe

dau kéo ndi bo va cau bo (QC); dong thoi lap ké hoach xép dd hang hoéa hop 1y hon qua
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hé théng TOS néng cao, giam thoi gian chd container hodc chd tau vao bén. Sy cai thién
nay dong bo véi ting trudng san lwong xép d& toan cang, ching to quan 1y yard va phdi

hop ca kip hiéu qua hon.

Ty 18 cho/thiét bi ¢ cling giam tir 20,00% xudng 18,82%, twong tmg giam 1,18
diém phan trim (94,08%). Mttc giam nay cho thdy RTG da duoc sir dung hiéu qua hon
trong téng thoi gian kha dung, giup ting thdi gian lam hang thue té va nang cao ning
suat gio khai thac. Pong thoi, ty 1 chd dudi 20% 1a muc hop 1y tai cac cang 16n nhu
Cat Lai, vi can gitr mot phan thoi gian du phong dé xir Iy cac bién dong bat thudong nhu
cao diém bén tau, un tic ndi bd hoac thay ddi dot xuat luéng hang. So v&i benchmark
nganh tai cac cang Viét Nam (thuong 18-25% tuy mat do khai thac), mtrc 18,82% thude

nhom t6t, phan anh budc tién trong quan 1y thiét bi.

Nhin chung, sy giam cé vé thoi gian chd tuyét ddi va ty 18 chd/thiét bi c6 phan anh
rang cang da nang cao dang ké hiéu qua khai thac RTG, giam lang phi thiét bi, dong thoi
cai thién quy trinh xép d& va diéu phdi tong thé. Py 1a chi s6 quan trong dé danh gia
nang suat khai thac thuc té va chat lugng quan 1y thiét bi RTG, gbp phan hd tro san

lwong on dinh trong bdi canh phuc hdi xuat nhap khau manh mé.

Pé tiép tuc giam ty 18 chd xudng dudi 18%, can day manh tng dung Al vao TOS
dé du bao yard chinh xac hon, tdi wu path di chuyén RTG va phdi hop tu dong véi xe
dau kéo. Vi viéc chinh thirc dwa 4 cdu RTG Hybrid vao van hanh tir ngay 11/5/2025
(lan dau tién san xuat ndi dia, tiét kiém 60-64% nhién lidu, giam phat thai CO: va giam
thoi gian chét do bao dudng), du kién thoi gian chd s& giam thém 3-5% trong nam 2025-
2026 nho hiéu sudt cao hon va d tin cdy thiét bi tt hon. Nhirng cai thién nay s& gop
phan thuc hién muyc tiéu “cang xanh” ctia Tong cong ty Tan Cang Sai Gon, dong thoi

nang cao nang suat bén viing trong cac nam tiép theo.
2.3.4 Ty l¢ re-handling
Ty 18 re-handling (xép d& lai container) 14 chi tiéu quan trong danh gia hiéu qua
quan ly bai va khai thac RTG tai Tan Cang - Cat Lai. Re-handling xay ra khi container

phai di chuyén nhiéu lan (thao tac thira) do bd trf yard chua téi wu, din dén lang phi thoi
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gian, ting hao mon thiét bi, chi phi ning luong va giam ning suat tong thé. Giam ty 18
re-handling khong chi nang cao hiéu qua RTG ma con goép phan gidam phat thai, hd trg
muc tiéu “cang xanh”. Nam 2024, v6i san lugng toan hé théng Tan Cang Sai Gon dat
ky luc 10,81 triéu TEU (tang 10,1% so vai 2023), trong do Cat Lai dong gop khoang
5,8 triéu TEU, chi tiéu re-handling cho thiy cai thién dang ké, ddng bo vdi cac chi tiéu

nang suit va thoi gian chd da phén tich trude.
Béng dudi dy trinh bay chi tiét ty 1¢ re-handling nim 2024 so sanh v&i ndm 2023:

Bang 2.7: Ty 1é container xép d& lai tai Tan Cang - Cat Lai nim 2024

" en . - . Chénh So sanh
STT Chi tiéu Don vi Nam 2023 Nam 2024 Iéch (+/-) (%)
1 f’;}rnGl“‘-mg thict bi Move 683,280 685,152 1872 | 10027
, | Socontainerxépds | . L 54,116 46,111 -8,005 85.21
lai (re-handling)
3 | Ty 1é re-handling % 7.92 6.73 -1 84.97

Nguon: Tryc ban san xuat

S6 luong container xép d& lai giam manh tir 54.116 move nam 2023 xudng con
46.111 move nam 2024, giam 8.005 move (14,79%). Pay la tin hiéu tich cuc, cho thay
hiéu qua quan 1y bai va diéu phéi RTG duogc cai thién 1o rét. Nguyén nhan chinh cua sy

giam re-handling bao gom:

e Cai thién quy trinh xép d& container: container duoc sap xép hop 1y hon theo
thi tu xuat/nhap, giam thao tac thira.

e T6i wu hoa phdi hop RTG véi xe nang, xe dau kéo nodi bo: giam thdi gian cho
va han ché viéc phai di chuyén lai container.

e Quy hoach bai va thir ty d& tau hiéu qua hon qua hé théng TOS nang cao:
container duogc bd tri theo ké hoach du bao chinh xac, gitip RTG hoat dong 1ién tuc ma

khong can re-handling nhiéu.

Viéc giam 8.005 move xép do lai dong nghia véi giam déng ké thao tac thira, giam
hao mon thiét bi, tiét kiém thoi gian van hanh, nhién liéu va chi phi bao dudng — dic

biét quan trong trong bdi canh san lugng ting nhe.
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Ty 1é re-handling giam tir 7,92% xubng con 6,73%, giam 1,19 diém phan trim
(84,97%). Mrc giam nay thé hién hiéu qua khai thac RTG duoc nang cao, giam lang phi
thiét bi va cai thién ning sut xép d& container. So v6i benchmark nganh tai cic cang
container 16n (thuong dao dong 5-10% tuy mirc d tw dong hoa va mat do yard), mirc
6,73% thudc nhom tét, dic biét ddi véi cang quy mo 16n nhu Cat Lai véi khong gian
han ché va mat d6 khai thac cao. Ty 1é nay van hop 1y vi can giit mot phan dy phong dé
xir 1y cac tinh hudng bat thuong nhu cao diém bén tau, container dén mudn hoic thay

ddi ké hoach tau.

Mirc giam re-handling ciing déng bo véi dir liéu thoi gian chd RTG giam (tir 20%
xudng 18,82%) va ning suat gio thuc té tang trong nam 2024, phan anh sy cai thién tong

thé vé quy trinh van hanh va quan ly yard.

Nam 2024, s6 container xép d& lai va ty 16 re-handling déu giam rd rét, chimg to
RTG duogc st dung hiéu qua hon, quy trinh xép d& va diéu phdi bai duoc téi wu hoa.
Ning luc khai thac RTG 6n dinh véi san lugng thiét b ting nhe, dam bao cac cai tién
vé re-handling khong anh hudng tiéu cuc dén throughput tong thé. Pay 13 bang ching
quan trong cho thiy cang cai thién ning suat khai thac, giam lang phi thiét bi, déng thoi
nang cao chat luong quéan 1y bai va phdi hop RTG — cic yéu td then chdt trong danh gia

hiéu qua van hanh cang.

Dé tiép tuc giam ty 18 re-handling xubng dudi 6%, can ddy manh Gmg dung Al va
du bao yard trong TOS dé t6i wu vi tri container ngay tir dau, giam thao tac thira thém
10-15%. V&i viéc chinh thirc dua 4 ciu RTG Hybrid vao van hanh tir ngay 11/5/2025
(lan dau tién san xuat noi dia, tiét kiém 60-64% nhién liéu, giam phat thai CO: va ting
do chinh xac di chuyén), du kién re-handling s€ gidm thém nho hi¢u suét cao hon, d6
tin cdy thiét bi t6t hon va giam thoi gian chét. Nhiing cai thién nay s& gop phan manh
mé thyc hién muc tiéu “cang xanh” ciia Tong cong ty Tan Cang Sai Gon, dong thoi nang

cao nang suat bén viing trong nam 2025 va cac nam ti€p theo.



51
2.3.5 Muec tiéu hao nhién liéu

Mirc tiéu hao nhién li€u la chi ti€u quan trong danh gia hi€u qua van hanh va chi
phi khai thac RTG tai Tan Cang - Cat Lai, dong thdi phan anh muc do tiét kiém ning
lugng va than thi¢n moi trudng cia thiét bi. Nam 2024, du san luong toan hé théng Tan
Céang Sai Gon dat ky luc 10,81 triéu TEU (tdng 10,1% so v&i 2023), trong d6 Cat Lai
dong gop khoang 5,8 triéu TEU, chi tiéu tiéu hao nhién liéu cho thay cai thién rd rét,
dong bo véi cac chi tidu giam thoi gian chd, giam re-handling va ting ning suat da phan

tich trudec.

Bang dudi day trinh bay tinh hinh ti€u thy nhién liéu cia RTG nam 2024 so sanh

vGoi nam 2023:

Béang 2.8: Tinh hinh ti€u thu nhién liéu ciia RTG tai Cang Tan Cang - Céat Lai nam 2024

9 n So
STT Chi ti¢u Ponvi | Nam2023 | Lam | Chénh | o,
: 2024 1éch (+/-)
; (%)
;| Sanluong xép do Move 6,247,580 | 6,389,420 | 141,840 | 10227
toan cang
Nhién liéu ti€u thu ,
2 cho khai théc thue t& Lit 7,735,186 | 7,211,158 | -524,028 93.23
Nhién liéu tiéu thu
3 cho stra chira, bao Lit 98,514 77,409 -21,105 78.58
dudng
Nhiénrliéu tiéu thu
4 th},rc té€ trén move Lit/Move 1.25 1.14 -0 90.98
xep do

Nguon: Tryc ban san xuat

Trong nim 2024, san lugng xép d& toan cang dat 6.389.420 Move, ting 141.840
Move so voi nam 2023 (102,27%). Mtc tdng nhe nay phan dnh hi€u qua khai thac RTG
dugc duy tri 6n dinh va cai thién so véi nam trude, phu hop véi phuc hoi xuét nhap khau
manh mé. Sy gia tang san lugng nay dong bo vai cac s liéu vé giam thoi gian chd RTG
va ty 1& re-handling, cho thiy cac cAu RTG d3 van hanh lién tuc, khai thac gan nhu tdi

da nang lyc thiét bi trong tong thoi gian kha dung.

Nhién liéu tiéu thy cho khai thac thyc té giam tir 7.735.186 Lit nam 2023 xudng
con 7.211.158 Lit nam 2024, giam 524.028 Lit (6,77%). Pay la tin hiéu tich cuc manh
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m&, thé hién RTG duoc khai thac hiéu qua hon, giam thdi gian chd va thao tac thira do
re-handling gidam. Du san lugng xép dd tang nhe, téng nhién li¢u ti€u thy lai gidm dang
Kké, chiing t6 mdi Move Xép dd tiéu ton it nhién liéu hon, phan &nh su cai thién rd rét vé

hiéu qua van hanh va tiét kiém nang luong cua thiét bi.

Trong khi thoi gian bao dudng ciia RTG tdng nhe theo ké hoach, nhién liéu ti€u
thu cho stra chita, bao dudng lai giam tir 98.514 Lit xudng con 77.409 Lit, twong tng
giam 21.105 Lit (21,42%). Sy giam nay phan anh quy trinh bao dudng da dugc tdi wu
hoéa, str dung it nhién liéu hon nhung van dam bao hi¢u suét va do bén cua thiét bi. Déng
thoi, diéu nay ching t6 cang di quan 1y hoat dong bao dudng mdt cach hiéu qua, can

bang giita duy tri thiét bi va tiét kiém niang luong.

Tiéu thu nhién liéu thuc té trén mdi Move giam tur 1,25 Lit/Move xuéng 1,14
Lit/Move, tuong tmg giam 0,11 Lit/Move (9,02%). Pay 14 chi sb quan trong nhat dé
danh gia hiéu qua khai thac thuc té cia RTG, béi mirc giam nay phan anh viéc giam
thao tac thira, giam thoi gian chd va t6i wu hoa qua trinh xép d container. Sy giam tiéu
thu/Move dong bo vai sd liéu thoi gian cho va re-handling giam, cho thdy cang da nang

cao nang suat, dong thoi ti€t kiém nhién li€u trén moi don vi san lugng.

Nhin chung, bang sb liéu cho théy: san luong xép dd tang nhe, nang luc RTG duoc
khai thac toi da; nhién liéu tiéu thu giam ca tong luong va trén mdi Move, phan anh hiéu
qua van hanh cai thién 10 rét; quy trinh bao dudng va van hanh RTG duogc t6i wu, giam
lang phi nang lugng. Nhitng két qua nay cho thdy cang di nang cao hiéu qua khai thac
RTG dong thoi tiét kiém nhién liéu dang ké, tao co sd virng chic dé danh gia ning suit

thiét bi va 1ap ké hoach phat trién cang trong cac nam tiép theo.

Dé tiép tuc giam tiéu hao nhién liéu xudng dudi 1,0 Lit/Move, can day manh tdi
uu hoa TOS va dao tao van hanh vién gidm thoi gian idling. Vi viée chinh thirc dua 4
cau RTG Hybrid vao van hanh tir ngay 11/5/2025 (lan dau tién san xuét ndi dia véi ty
16 n6i dia hoa >50%, két hop pin luu trit ning luong tai tao va diesel cong suat nho, tiét
kiém 60-64% nhién liéu, giam phét thai CO-), dy kién tiéu hao nhién liéu tong thé s&
giam thém 15-20% trong nim 2026, gop phan manh m& thyc hién muc tiéu “cang xanh”

cua Tong cong ty Tan Cang Sai Gon va nang cao nang suat bén ving.
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2.3.6 Ddnh gid hiéu quad khai thic cau RTG théng qua chi s6 OEE
Dua trén sb liéu thu thap tai Cang Tan Cang Cat Lai nam 2024, chi sb hiéu qua
thiét bi tong thé (OEE) ctia hé théng cau RTG dugc xac dinh nhu sau:
Thi nhat, vé& mtc d6 sin sang (Availability):

_ Thoi gian khai thac  541.167 5
 Thoi gian thiét bic6 685.152

Két qua cho thiy thiét bi RTG hoat dong trong khoang 79% téng thoi gian kha
dung, phan con lai bi anh huéng boi thoi gian bao tri, sira chita va cac yéu tb gian doan
khac.

Th hai, vé hiéu suat van hanh (Performance):

Hiéu suit duoc xac dinh dua trén ty 1€ gitra nang suat thuc té va nang suit tiéu
chuén cua thiét bi:

p=2201_ 478
20 7

Diéu nay cho thiy thiét bj chwa dugc khai thac t6i da cong suat thiét ké, nguyén

nhan c6 thé dén tir thoi gian cho xe, diéu do chua tdi wu hodc phan bd bai chwa hop 1y.
Tht ba, vé chét luong khai thac (Quality):
Q=1—Ty I¢ rehandling =1 — 0,0673 = 0,933
Chi tiéu ndy phan anh muc d6 chinh xac trong qué trinh xép dd, vai ty 18 sai sot
tuong d6i thap, cho thdy chat luong van hanh & mirc kha t6t.
Tong hop chi sé OEE:
OEE =0,79 X 0,78 X 0,933 =~ 0,57 (57%)
Két qua tinh toan cho thay chi sé OEE cuia hé théng cau RTG tai Cang Tan Cang

Cat Lai dat khoang 57%, thap hon so véi muc ti€u chuan cua cac cang container tién

tién trén thé giGi (thuong dao dong tir 70% dén 85%).



54

Diéu nay cho thdy van con nhiéu du dia dé ning cao hiéu qua khai thac thiét bi,
dic biét ¢ hai yéu t6 chinh 1a Availability va Performance. Trong khi d6, yéu t6 Quality

da dat muc twong ddi tbt va it 1a nguyén nhan giy suy giam hiéu qua téng thé.

Két qua phan tich OEE 13 co s& quan trong dé dé xut cac giai phap cai thién trong
chuong tiép theo, tap trung vao t6i uvu héa didu do thiét bi, giam thoi gian chd va nang

cao hi¢u qua bao tri.
2.3.7 Han ché vé pham vi dit liéu va hwéng phdt trién nghién ciru

Mot han ché cua dé tai 13 pham vi dir liéu phan tich chu yéu tap trung trong giai
doan 2023-2024. Day 1a khoang thoi gian twong ddi ngan dé dénh gia xu huéng dai han
trong hoat dong khai thac thiét bi tai cang, dac biét trong bdi canh nganh cang bién da
trai qua nhitng bién dong déng ké do anh hudng cta dai dich COVID-19 trong cic nim

trudc do.

Tuy nhién, can luu ¥ rang giai doan 2023-2024 duoc xem la thoi ky ma hoat dong
logistics va khai thac cang dd dan phuc hoi va on dinh sau dai dich. Do d6, cac sd liéu
trong giai doan nay van co gia tri phan anh tuong ddi sat véi diéu kién van hanh hién tai

ctia hé thong cau RTG tai Cang Tan Cang Cat Lai.

Mic du vay, dé dam bao tinh toan dién va nang cao do tin ciy cua cac két ludn,
céc nghién ctru trong twong lai cAn mé rong pham vi dir liéu vé cac nam trude do6 (dic
biét giai doan trudc va trong COVID-19) nham phan tich xu huéng dai han, déng thoi
danh gia r6 hon mutc do anh hudng ciia cac yéu to bat thuong dén hiéu qua khai thac
thiét bi.

Viéc mé rong dit lidu theo chudi thoi gian ciing 13 co sé quan trong dé ap dung cac
mo6 hinh phan tich va du bao nang cao trong cong tac toi wu hoa van hanh thiét bi tai

cang.
2.3.8 Han ché nghién ciru va khd nang dp dung cdc mé hinh phan tich nang cao

Trong qué trinh danh gia hiéu qua khai thac thiét bi, cic phuong phap nhu phéan

tich bao dir liéu (DEA) hodc m6 phdong hang doi (queuing/discrete-event simulation) cd
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thé duoc st dung dé dinh luong hiéu qua twong dbi giita cac thiét bj va hd tro ra quyét
dinh diéu phéi.

Tuy nhién, viéc 4p dung cdc md hinh nay doi hoi dir lidu chi tiét & mic d6 cao
(theo ting thiét bi, timg chu ky van hanh va trang thai hé thdng theo thoi gian thyc),
trong khi pham vi dir liéu cta dé tai hién tai chu yéu ¢ dang tong hop. Do d6, trong
khuon khd nghién ctru nay, tic gia tap trung sir dung céc chi tiéu dinh lugng co ban két

hop v6i chi s6 OEE nham dam béo tinh kha thi va phit hop voi ngudn dit liéu hién co.

Trong cac nghién ctru tiép theo, viéc md rong dir liéu va ap dung cdc mo hinh nhu
DEA hodc mo6 phdng hang doi s€ 1a hudng di tiém nang nham nang cao dg chinh xac va

kha ning hd tro ra quyét dinh trong cong tac toi vu hoa van hanh thiét bi.

2.4  So sanh hi¢u qua khai thac RTG tai Tan Cing - Cat Lai véi cac ciang
khac

Pé nang cao gi tri phan tich va danh gia vi thé canh tranh ciia Tan Cang - Cat Lai
trong h¢ théng cang bién Viét Nam va khu vuc, phén nay tién hanh so sanh hiéu qua
khai thac cau RTG véi ba cang tiéu biéu: Cai Mép - Thi Vai (md hinh cang nudc sau
phia Nam), Hai Phong (cang 16n nhat mién Bic véi trong tim tuy dong hoa), va PSA
Singapore (cang hang dau thé gidi vé nang suat va cong nghé). So sanh dua trén dit lidu
nam 2024, tap trung vao céac chi ti€u chinh: san lugng xur 1y (throughput TEU/nam),
nang suét gio khai thac RTG (moves/gio), ty 1& sir dung thiét bi (%), ty 1¢ re-handling
(%), va muc do xanh hoéa (ty 18 RTG dién/hybrid). Dir liéu dugc tong hop tir cac bao cdo

nganh va nguén uy tin, phan anh sy khac bi¢t vé quy md, cong nghé va vi tri dia ly.
Béang dudi day trinh bay so sanh cac chi ti€u chinh:

Bang 2.9: So sanh hi€u qué khai thac RTG tai Tan Cang - Cat Lai vdi cac cang khac

PSA
2 en Tan Cang - Cai Mép - ae DL Singapore
Chi tiéu VT Cit Lai Thivai | HalPhong | 4 o /Pasir
Panjang)
San lwon tong 8-9 tri¢u
n lurong Teunim | 5,8 tridu 6,5 triéu (toan hé 40,9 tridu
thong qua £
thong)
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Niing suit flglf Sdfr‘;";‘;én 25-30 (v&ie- | 35-40 (tu
gio khai thac | moves/gio 15,61 ua’ crane 33 RTG va dong hoa cao,
RTG quay cran OCR >90%) | AGV hd tro)
moves/gio)
90-95 (ty 1€
Ty 1€ sw o 80-85 (100% | remote
dung thiét bi % & 85-90 dién hoa) operation
1:6)
Ty 1€ re- o
handling %0 6,73 4-6 5-7 <3
. : 10-15 90+ (thay thé
Mirc xanh % 5 (4/78 cau s . B
héa RTG dien /ho brid H( brid) (Hybrid tai 100 (e-RTG) | diesel bang
Py Y CMIT) hybrid/dién)
U diém ndi On dinh san él(l) lglo‘glu 6m Tu dong héa | Ty dong hoa
bat lugng, chi phi TEU) ndin OCR, nang toan dién,
: thip DA yong téi tao | SG/AGV
suat cao
Un tic noi . Méi trién C L,
Thach thirc bd, phu thudc Phlzl th}l(_)c tau khai, quy mo CI}I pl}l €40,
) qudc té X mat do cao
diesel nhé

Nguén: Tong hop tir bdo cdo Tan Cang Sai Gon 2024; APM Terminals/CMIT 2024, Hateco
HHIT/Lach Huyen 2024-2025; PSA International 2024.

Tir bang so sanh, Tan Cang - Cat Lai thé hién hiéu qua khai thaic RTG ¢ murc kha

so v&i cac cang Viét Nam, voi san luong throughput chiém xap xi 50% hé thong Tan
Cang (10,81 triéu TEU nam 2024), nhung ning suat gio thuc té (15,61 moves/gid) van
thap hon Cai Mép - Thi Vai (30-35 moves/gio nhd quay crane hd trg va tau 16n) va Hai
Phong (25-30 moves/gio voi e-RTG va OCR ty dong). So véi1 PSA Singapore — m6 hinh
benchmark toan cau — khoang cach 16n hon, noi ning suat RTG dat 35-40 moves/gio
nho tu dong hoa AGV (Automated Guided Vehicles) va 5G cho remote operation (tang
ty 1& van hanh tr 1:3 1én 1:6), dan dén ty 1€ s dung thiét bi cao hon 90% va re-handling
dudi 3%. Vé xanh hoa, Cat Lai méi bat dau véi 5% Hybrid (tir 4 cau méi 2025), trong
khi Hai Phong dat 100% e-RTG tai HHIT (khoi dong Q1/2025, 36 céu) va PSA
Singapore thay thé >90% diesel bang hybrid/dién, giam 60% phat thai COs.

Su khac biét ndy xuét phat tir yéu t6 quy mo va cong nghé: Cai Mép tap trung vao
tau siéu 16n (ULCV 20.000 TEU), giup toi uu RTG qua phdi hop quay crane (33
moves/gio quay crane tai TCIT); Hai Phong wu tién tu dong héa OCR (>90% hi¢u qua)
va nang luong tai tao (solar 50.000 kWh/thang); con PSA Singapore dan dau voi Al du



57

bao yard va Tuas Port tuy dong hda hoan toan (10 tri¢u TEU tir 2022, muc ti€u 65 tri¢u
TEU/2040). Tan Cang - Cat Lai vuot trdi vé 6n dinh san luong ndi1 dia nhung can cai

thién Un tic ndi bo va ty 1€ re-handling dé thu hep khoang cach.

Dé canh tranh, Tan Cang - Cat Lai nén hoc hoi tr Hai Phong vé dién hoa e-RTG
(mo rong Hybrid 18n 20-30% d6i ngii dén 2027) va tir PSA vé AI-TOS tich hop AGV
dé nang ning suit 1én 20 moves/gid. Pong thoi, phdi hop voi Cai Mép dé phan ludng
tau I6n, giam tai RTG nd1 bg. Viee ap dung s€ giap Cat Lai tang throughput 1€n 7 triéu
TEU/nim vao 2028, cing cd vi thé cang chinh phia Nam Viét Nam.

2.5  Phan tich cac yéu t6 anh hwéng dén hiéu qua khai thac RTG

Hiéu qua khai thac cau khung banh 16p (RTG) tai Tan Cang - Cat Lai phu thudc
vao nhiéu yéu t6 da chiéu, bao gdm ki thuat thiét bi, to chuc khai thac, ngudn nhén lyc
va tng dung cong nghé théng tin. Cac yéu td nay twong tac chit ché, tic dong truc tiép
dén ning suat gio khai thac, ty 18 st dung thiét bi, thoi gian cho, ty 1é re-handling va
murc tiéu hao nhién liéu — nhu di phan tich ¢ cac phan trude. Nam 2024, v6i san luong
xép d& dat 6,389 triéu Move (ting 2,27%) va cac chi tiéu hiéu qua déu cai thién (ning
suat thuc té tang 1én 15,61 Move/gio, ty 16 re-handling giam con 6,73%, tiéu hao nhién
liéu giam con 1,14 Lit/Move), cho thdy cang da tan dung tot cac yéu t6 nay dé nang cao

hiéu qua RTG.
2.5.1 Yéu té ky thudt

Hiéu qua khai thac RTG chiu anh hudng truc tiép tir cac yéu tb ky thuat cia thiét
bi. Trude hét, tinh trang k¥ thuat va tudi doi cua doi RTG dong vai tro then chdt: cac
thiét bi cii hodc dong co, co ciu nang ha, hé théng thuy luc bi mon s€ lam giam tbc do
Xép dd, tang thoi gian downtime, thao tac thtra va ti€u hao nhién li¢u. Nguoc lai, RTG
dugc bao dudng dinh ky nghiém ngit va duy tri tinh trang tot s& van hanh on dinh, khai
thac toi da cong suat va giam chi phi van hanh — nhu dit liéu ndm 2024 cho thay thoi

gian bao dudng tang cd kiém soat nhung hiéu suat van cai thién.

Cong nghé va cau hinh RTG ciing anh huéng manh dén nang suat: cac RTG hién

dai voi dong co hybrid hodc chuan bi dién héa (nhu 4 cdu RTG Hybrid dua vao khai
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thac tir ngay 11/5/2025 — san xuat noi dia dau tién, ty 1& ndi dia hoa >50%, két hop pin
lwu trir ning luong tai tao va diesel cong suit nho) khong chi giam tiéu thy nhién liéu
60-64% ma con dam bao lyc nang 6n dinh, toc do di chuyén cao va kha nang hoat dong
linh hoat. TAm véi cau (6+1), tbe d6 nang ha va di chuyén trén banh 16p quyét dinh truc

tiép s6 Move/gio thuc té.

Bén canh do, hé théng diéu khién tu dong hoa mat phﬁn, cam bién an toan va phz‘in
mém giam sat giup t6i uu 19 trinh di chuyén, giam re-handling va thoi gian chd RTG.
Céc hé thdéng phu tro (dién, phanh, thiy luc) cing ché do bao dudng du bao (predictive
maintenance) dam bao RTG véan hanh lién tuc, kéo dai tudi tho thiét bi va giam chi phi

dot xut.

Nhu véy, yéu té k¥ thuat 1a nén tang quyét dinh hiéu qua khai thac RTG. Viéc lién
tuc nang cip thiét bi, tng dung cong nghé hybrid/dién héa va bao dudng dinh ky khong
chi nang cao ning suat xép do ma con giam thoi gian cho, tiét kiém nhién liéu dang ké
va t6i vu chi phi van hanh 1au dai.

2.5.2 Yéu t6 t6 chirc khai théc

Bén canh yéu t6 k¥ thuat, to chirc khai thac 1a yéu t6 quyét dinh viéc khai thac tdi
da nang lyc RTG. Viéc 1ap ké hoach khai thac hop 1y — phan bd RTG theo bén, ca lam
viéc, ludng hang va dy bao san luong tau — gitip giam thoi gian cho, han ché thao tac
thira va tdi wu nang sut trén mdi thiét bi, nhu da thé hién qua ty 1¢ str dung RTG ting

1én gan 79% nam 2024.

Quy trinh diéu phdi chit ché giira RTG, cau bd (QC), xe dau kéo ndi bo va b phan
yard 13 yéu t6 then chdt dé giam ty 1& re-handling xudng 6,73% va thoi gian cho xudng
18,82%. Co ciu t6 chirc van hanh linh hoat, v6i sé lwong RTG du cho timg ca va can

d6i tai giita cdc khu vure bi, gitip giam tinh trang tac nghén thiét bi trong gio cao diém.

Viéc ap dung cic cong cu quan 1y va giam st truc tuyén (hé thong TOS nang cao)
hd tro nha quan 1y theo ddi thoi gian thuc, nhanh chéng phat hién nut thit va diéu chinh
kip thoi. Nho to chirc khai thac hop 1y, RTG van hanh lién tyc hon, giam lang phi thoi

gian va nhién liéu, déng thoi ting kha ning quay vong tau nhanh chong.
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Toém lai, t6 chirc khai thac hiéu qua giup chuyén hoa tiém ning k¥ thuét thanh ning
suat thuc té, giam thoi gian chd, thao tac thira va chi phi van hanh, tir 46 nang cao hiéu

qua téng thé cua cang.
2.5.3 Yéu té nhan luc

Nhan lyc 1 yéu t6 séng con quyét dinh hiéu qua khai thac RTG. K¥ ning va trinh
dé chuyén mon cua doi ngli van hanh vién anh hudng truc tiép dén tdc do Xép do, do
chinh xéc thao tac va kha nang phdi hop voi cac phuong tién khic. Van hanh vién duoc
dao tao bai ban, thanh thao quy trinh, k¥ thut diéu khién va xir 1y tinh hudng s& giam
dang ké re-handling, thoi gian cho va t6i wu ning sudt trén mdi Move — nhu két qua nim

2024 cho thay ning suat gio thuc té ting 5,33%.

Kinh nghiém trong b tri yard, du bao ludng hang va phdi hop ca kip giup giam
tac nghén thiét bi trong gid' cao diém. Ngoai k¥ ning chuyén mon, y thirc trach nhiém,
ky luat lao dong va tinh than phéi hop nhom quyét dinh mirc d6 van hanh lién tuc cia

RTG, han ché dimg may khong can thiét va bao vé tudi tho thiét bi.

Viéc bd tri nhan luc hop 1y theo san luong, két hop dao tao dinh ky, danh gia hiéu
suét va chinh sach khuyén khich s& t6i vu nang lyc van hanh, ddm bdo an toan lao dong

va nang cao hiéu qua khai thac tong thé.

T6m lai, ngudén nhan lyc chét luong cao 14 yéu t6 then chét chuyén hoa cong nghé
va to chuc thanh két qua thuc té, gop phan giam lang phi va ning cao ning suit bén

vitng cua RTG.
2.5.4 Yéu té cong nghé thong tin

Cong nghé thong tin (CNTT) ngay cang tro thanh yéu to chién luge nang cao hiéu
qua khai thac RTG. Hé théng TOS ning cao, phan mém quan 1y thiét bj (EMS) va giam
sat thoi gian thuc cung cép thong tin chinh xac vé vi tri RTG, trang thai hoat dong, tién
d6 xép do va ty 18 re-handling, gitip nha quén 1y 1ap ké hoach va diéu phbi nhanh chéng,

chinh x4c.

CNTT ho tro ty dong hoéa 16 trinh di chuyén RTG, sép xép container theo thir tu

uu tién, dy bdo yard va canh bdo sém hong hoc, tir d6 gidm thoi gian cho, thao tac thira
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va tiéu hao nhién liéu trén mdi Move. Viéc tich hop CNTT véi cac hé thdng khac (quan
Iy tau, gate, CFS) tao ludng van hanh lién mach, giam tac nghén va ting kha ning phuc

vu tau.

Ung dung Al va dit liéu 16n trong TOS giup du bao nhu cau RTG, ti uu phan bd
thiét bi va giam 16i con ngudi. Nhu vay, CNTT khong chi giam chi phi van hanh ma con

nang cao nang suat, do tin cay va chat luong dich vu cang.

Tom lai, yéu to cong nghé thong tin 1a dong luc quan trong dé tdi wu hoa toan b
chudi khai thac RTG, giam thoi gian chd, re-handling va tiéu hao ning lwong, déng thoi
hd tro thuc hién muc tiéu cang xanh va thong minh ctia Tan Cang Sai Gon trong giai

doan 2025-2030.

2.6  Tong hop két qua dat dwoe vé hoat ddng van hanh cAu RTG ciia Tan
Cang Cat Lai giai doan 2020 — 2024
2.6.1 Uu diém

Hé thdng cau RTG tai Tan Cang - Cat Lai dugc bd tri hop 1y va phan khu chirc
nang rd rang véi ba khu vuc chinh (TER-A, TER-B va TER-C), do c4c ddi khai théac
chuyén trach quan 1y. Sy phan chia nay dam bao qué trinh xép d&, luu tri va di chuyén
container dién ra dong bo, han ché Un tic nodi bo, dong thoi tdi wu hoa khong gian bii
chtra rong 16n, cho phép xép chdng container 1én dén 6-7 tang. Nho d6, cang duy tri
duogc san lugng on dinh cao, dat khoang 5,8-6,5 tri¢u TEU nam 2024, chiém 50-55% thi
phan toan hé théng Tan Cang Sai Gon.

Hoat dong van hanh RTG lién tuc cai thién hiéu qua qua cic nam, thé hién 5 &
cac chi tiéu nam 2024: ning suat gid thuc té dat 15,61 moves/RTG/gio (ting 5,33% so
v1 2023), san lugng trung binh mdi RTG tang 1én 82.035 moves, ty I¢ sir dung thiét bi
gan 79%, thoi gian cho giam con 18,82%, ty 1¢ re-handling chi 6,73% va muc tiéu hao
nhién liéu giam con 1,14 lit/move. Nhitng con s6 ndy nam & mic tét so v&i cac cang
container 16n tai Viét Nam, phan anh nd luc t6i wu hoa quy trinh, phdi hop thiét bi va

quan ly yard hi¢u qua.
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RTG tai Cat Lai van hanh 6n dinh cao v&i thoi gian hoat dong 20-24 gid/ngay,
khong ghi nhan thoi gian ngimg do thoi tiét trong hai ndm lién tiép, ddng thoi viéc tang
bao dudng dinh ky duoc kiém soat t6t ma khong lam gian doan khai thac. Cang ciing
dang hudng toi muc tiéu bén viing khi bat dau ap dung cong nghé E-RTG/Hybrid (véi
4 cau Hybrid san xuat noi dia dua vao van hanh tir ndm 2025, tiét kiém 60-64% nhién
lidu va giam phat thai CO2), két hop hé thong TOS hién dai dé t6i vu 16 trinh va giam
thao tac thira. Nho nhitng vu diém nay, Tan Cang - Cat Lai tiép tuc khang dinh vi thé
cang container 10n nhit Viét Nam, dong gop quan trong vao chudi logistics va xuat nhap

khau khu vuc phia Nam.

LEHOAN CONG
Meime
% wma-.-wwm\;;

“ e’ LAl
1.3 i

Nguén: TCT Téan Cang Sai Gon
Hinh 2.4: L& ban giao 4 cdu RTG Hydrid tai Cang Tan Cang - Cat Lai"
2.6.2 Nhuoc diém
Mic du ¢6 nhiéu cai thién, nang suét gi0 khai thac thuc té cia RTG tai Cat Lai chi

dat 15,61 moves/gid, van thap hon dang ké so véi cac cang khac nhu Cai Mép - Thi Vai

(30-35 moves/gio), Hai Phong (25-30 moves/gio nho e-RTG) va dac biét la PSA
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Singapore (35-40 moves/gid voi tr dong hoa cao). Khoang cach nay chi yéu xuit phat
tor mirc do ty dong hoa con han ché va su phu thudc 16n vao RTG chay diesel truyén

théng.

Do mat do khai thac cao va vi tri cang ndi dia vdi khong gian han ché, vao gio cao
diém thuong xay ra tinh trang xung dot diéu phdi va in tic ndi bo bai, din dén thoi gian
chd van & mirc 18-20%, ty 18 re-handling 6,73% (cao hon nhiéu so vdi cic cang tu dong
hoa nhu PSA dudi 3%). Nhimng van dé nay lam ting chi phi logistics va giam hiéu qua

tong thé.

Viéc hau hét d6i RTG (chi méi khoang 5% 13 Hybrid) van phu thudc vao nhién
liéu diesel khién mtrc tiéu hao nang lugng va phat thai CO2 con cao, chua dat dugc ti€u
chi “cang xanh” toan dién nhu mot sé bén tai Hai Phong (100% e-RTG) hay PSA
Singapore (>90% hybrid/dién). Pong thoi, thoi gian bao dudng ting va nguy co qua tai

thiét bi khi xur 1y san luong khong 16 v6i doi ngii khoang 78 cau ciing 14 i ro tiém an.

Hién tai, hé théng van phu thudc nhiéu vao diéu phéi thu cong va nhan lyc, chua
tich hop sdu cac cong nghé nhu Al dy bao yard hay AGV tu hanh, khién tiém ning nang
cao ning suat (du kién chi 1én 18-20 moves/gio trong ngin han) chwa duoc khai thac tdi
da. Nhitng nhuoc diém nay doi hoi cang can déy manh dau tu dién hoa, tu dong hoa va
mo rong co so ha tang dé thu hep khoang cach véi cac cang hang dau khu vyc va thé
gidi

2.7  Khio sat mét s6 chuyén gia vé ning lwe khai thac cau RTG tai Cang
Tan Cang — Cat Lai
2.7.1 Théng ké mé td vé nhém chuyén gia

Béng 2.10: Bang théng ké mé ta vé vi tri cong viéc clia chuyén gia duoc phong van

STT Vi tri cong viéc ciia chuyén gia S(;lgl:’r‘:’::;‘; Ty(:c)z)(.;ng
1 Bao tri RTG 4 20
2 B phén khai thic bai 11 55
3 K¢ thudt RTG 3 T
4 Logistics ndi bd 1 5
5 Phong ké hoach 1 5
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| Téng | 20 | 100

Nguon: Tac gia, 2025

Bang thong ké mo ta cho thay tong cong 20 chuyén gia da dugc phong van trong
nghién ctru vé ning lyc khai thac cdu RTG tai Cang Tan Cang — Cat Lai. Trong do, luc
lugng thude bo phan khai thac bai chiém ty trong 16n nhét véi 55%, tuong ung 11 nguoi.
Day la nhom tryc tiép tham gia vao hoat dong van hanh va diéu hanh san xuat trén bai,
nén thong tin thu thap dugc tir nhom nay mang tinh thuc tién cao va phan anh sat thyc

trang khai thac RTG tai hién truong.

Nhom béo tri RTG chiém 20%, gém 4 chuyén gia. Pay 1a luc luong chiu trach
nhiém bao dudng, stra chita va ddm bdao tinh trang k¥ thuat cua thiét bi. Viéc ¢6 ty 1€
dang ké chuyén gia tir bd phan bao tri gitip nghién ctru thu thap duoc nhitng dénh gia
chuyén sau vé tinh trang k¥ thuat, cac 16i thuong gip va nhirng yéu t6 c6 thé anh huong

dén hiéu suat van hanh cia cau RTG.

Tiép theo, bd phan k¥ thuat RTG chiém 15% véi 3 ngudi. Nhom nay am hiéu sau
vé dic diém cong nghé, cau tric va gidi han hoat dong cua thiét bi, do d6 cung cap céc
¥ kién mang tinh chuyén mén gitp nghién ciru ¢6 cai nhin rd hon vé cac yéu t6 ki thuat

tac dong dén ning lyc khai thac RTG.

Bén canh d6, nhém Logistics noi b va nhém Phong ké hoach mdi nhom c6 1
nguoi, chiém 5%. Du s6 lugng khong nhiéu, nhung hai vi tri nay dong vai tro quan trong
trong diéu do, phdi hop hoat dong va t6i wu ludng hang. Y kién cua ho gép phan giup
nghién ctru cai thién tinh toan dién khi danh gia nang lyc khai thac RTG dudi gdc nhin

to chure va quan ly san xuat.

Nhin chung, co cau mau khao sat duge bd tri hop 1y, tip trung chl yéu vao céac
nhém c6 lién quan truc tiép dén van hanh va k¥ thuat cua cAu RTG, déng thoi ¢6 su bd
sung tlr cac bo phan quan 1y va hd tro. Diéu nay gitp két qua khao sat phan anh da chiéu,
day du hon vé cac yéu t anh huong dén ning luc khai thac cau RTG tai Cang Tan Cang
— Cat Lai.

Bang 2.11: Bang thong ké mo ta vé chirc vu ctia chuyén gia dugc phong van
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STT Chirc vu $é lwgng (Nguoi) Ty(f,/ro‘;“g
1 Chuyén vién | 5
2 Giam dbc 2 10
3 Nhan vién 12 60
4 Pho phong 4 20
5 Trudng phong 1 5
Tong 20 100

Nguon: Tdc gid, 2025

Bang thong ké chirc vu cho thiy tong s6 20 chuyén gia tham gia phong vén, véi
co ciu chtrc vu da dang, phan anh tuong ddi ddy du cac cap bac trong bo may quan 1y
va van hanh tai doanh nghiép. Trong d6, nhan vién chiém ty trong 16n nhat véi 60%,
tuong tng 12 ngudi. Pay 13 luc luong truc tiép tham gia vao cac hoat dong san xuit,
van hanh va xir 1y cong viéc hang ngay, do dé y kién ciia ho mang tinh thuc tién cao va

phan 4nh sat thuc té hoat dong lién quan dén cau RTG.

Nhom phé phong chiém 20% véi 4 ngudi. Véi vai trd quan 1y trung gian, nhom
nay c6 cai nhin tong thé hon vé quy trinh van hanh, phan céng cong viéc va hiéu suat
khai thac. Mot ty 18 tham gia twong ddi 16n tir cap phd phong gitip nghién ctru thu thap

thém goc nhin quan 1y chuyén mon, bd sung cho nhan dinh tir cap nhan vién.

Tiép theo, nhom giam ddc chiém 10%, bao gdm 2 nguoi. Pay 1a nhom cé tim nhin
chién lugc va am hiéu sau vé hoat dong san xuat — kinh doanh, giup cung cip cac nhan
dinh mang tinh dinh hudng cling nhu dénh gia tong thé vé hiéu qua khai thac va kha

nang phat trién ctia hé thong cau RTG.

Nhom chuyén vién va truong phong mdi nhom cé 1 ngudi, cing chiém 5%. Du sd
luong it, nhung dy déu 1a cac vi tri c6 nghiép vu chuyén siu va tham gia vao cong tac
tham muu, hoach dinh ké hoach hoic quan ly diéu hanh. Y kién cua ho gop phr?m lam
phong phu thém thong tin khao sat, dac biét trong cac van dé lién quan dén ké hoach

khai thac va to chirc san xuat.

Tong thé, co cau chire vu cuia mau khao sat dugc phan bo hop 1y, c¢6 su tham gia

cua ca cap nhan vién, quan 1y trung gian va lanh dao. Diéu nay giup két qua phong van
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mang tinh da chiéu, phan anh ddy du cac quan diém tir gbc do van hanh dén quén ly

trong viéc danh gia ning luc khai thac cau RTG tai Cang Tan Cang — Cat Lai.

Bang 2.12: Bang thong ké mo ta vé s6 nam kinh nghiém cta chuyén gia duoc phong van

STT S6 nim kinh nghi¢m S6 lwgng (Nguoi) Ty trong (%)
1 > 15 nam 6 30
2 13 - 15 nam 3 15
3 10 - 13 ndm 7 35
4 <10 nim 4 20

Tong 20 100

Nguén: Tac gid, 2025

Bang thong ké cho thay tong s6 20 chuyén gia tham gia khao sat, duoc phan loai
theo s6 nam kinh nghiém trong linh vuc khai thac cau RTG. Trong d6, nhém c6 kinh
nghiém tir 10 — 13 ndm chiém ty trong cao nhat voi 35%, tuong tng 7 ngudi. Pay 1a
nhém c6 kinh nghiém vitng vang, vira di dé hiéu rd cac quy trinh van hanh, vira nim
bat dugc cac van dé thuc tién trong khai thac cau RTG, nén y kién ciia ho mang tinh can

bang giita 1y thuyét va thyc hanh.

Nhom trén 15 nam kinh nghiém chiém 30%, gom 6 nguoi. Pay 14 luc lugng chuyén
gia ky cuu, co hiéu biét sau rong vé ky thuat, bdo tri va quan 1y van hanh ciu RTG. Su
gb6p mdt ciia nhom nay giup nghién ctru nhan dugc danh gia mang tinh chuyén mén cao

va nhing kinh nghiém thuc té quy gi4 trong qua trinh van hanh lau dai.

Nhom c6 kinh nghiém tir 13 — 15 nam chiém 15%, twong (mg 3 ngudi. Nhom nay
bd sung goc nhin vé& quan 1y va van hanh cau RTG & mirc trung han, gitip hoan thién

btic tranh tong thé vé nang lyc khai théc.

Cubi cing, nhém dudi 10 nam kinh nghiém chiém 20%, gém 4 nguoi. DU it kinh
nghiém hon, nhom nay thuong tiép can cac phuong phap van hanh va k¥ thuit méi,
mang dén nhing y kién hién dai, phii hop v&i xu hudng cai tién va nang cao hiéu qua

khai thac.

Nhin chung, co cau mau khdo sat kha can doi giita cac nhom kinh nghiém, dam

bao két qua thu thap phan dnh da chiéu vé ning lyc chuyén mén, tir nhitng chuyén gia
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ky cuu dén nhitng nhén luc tré, gitp nghién ciru danh gia toan dién ning luc khai thac

cau RTG tai Cang Tan Cang — Cét Lai.

2.7.2 Danh gia cua cac chuyén gia vé mirc do quan trong cua cdc tiéu chi lién

quan t6i nang lec khai thac cau RTG tai Cang Tan Cang — Cdt Ldi

Bang 2.13: Bang danh gia mac d0 quan trong cua tung ti€u chi

Khong It Binh | Quan Rat Té Piém X&
STT Tiéu chi quan g_l(l)?lg thuwong | trong g}:}?lr; dioél;% B ha‘:lpg
’ trong (1) ?) 3 “4) ) aa-s)

Nang suat

1 |cau 0 0 0 7 13 | 93 | 465 | 1
(moves/hour)
Ty 1€ str

2 | dung thiét bi 0 0 2 8 10 88 | 4.4 2
RTG (%)
Thoi gian

3 | cho trung 0 0 5 14 1 76 3.8 4
binh

g4 | Dlere 0 0 5 12 | 3 | 78 | 39 | 3
handling )

5 | Muc titu hao 0 8 1 6 | 5 | 68 | 34 | 5
nhién liéu

Nguon: Tac gia, 2025

Bang trén ap dung phuong phap tinh diém trung binh c6 trong s6 (Weighted

Average Scoring) nhu sau:
MJdi mirc dd quan trong duge gan mot diém twong Ung:
« Khéng quan trong = 1 diém
« It quan trong = 2 diém
« Binh thuong = 3 diém
« Quan trong = 4 diém
« Rit quan trong = 5 diém

Téng diém cia timg tiéu chi = (s6 ngudi chon mire 1 x 1) + (mirc 2 x 2) + (mtc 3

x3)+ ...+ (mhc 5 x5)
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Diém trung binh (1-5) = Tong diém + 20 (tdng s6 chuyén gia khao sat)

— Céc tiéu chi dugc xép hang tir cao xudng thip theo diém trung binh, dé xac dinh

muc do uu tién.

Két qua khao sat cho thay hai tiéu chi dugc danh gia 1a quan trong nhét dbi véi

hiéu qua khai thac RTG tai Cang Tan Cang — Cat Lai la:

e Nang suit cAu (moves/hour): 4.65

e Ty I¢ sir dung thiét bi RTG (%): 4.4

Day 13 co so truc tiép dé dé tai tp trung dé xudt giai phap trong tdm trong Chuong

khai thac RTG tai Cang Tan Cang — Cat Ldi

2.7.3 Nhdn xét cua cac chuyén gia vé cdc van dé can cdi thién trong hoat dong

Bang 2.14: Bang ¥ kién vé cac van dé can cai thién trong hoat dong khai thac RTG va céc giai

phap dé xuat.

Vi tri cong

Cac van deé can cai thién

STT ) trong hoat dong khai thac Cic giai phap dé xuit cu thé
tac P
cau RTG
, | Bophankhai | Phan b RTG chua tbi wu | Nang cip TOS va ap dung phan bo
thac bai theo thoi gian thuc. tu dong dua trén ludng container.
5 K¥ thuat Nhién li¢u tiéu hao cao va | Thay thé dong co cii, ting cudng
RTG RTG xudng cap. bdo tri du phong.
B0 phan khai | Re-handling nhiéu vao gio X .
3 thac bi ca0 didm. Quy hoach lai vi tri xép container.
4 |Logisticsndi | Xendibo cht RTG qua Tdi wu ludng xe, diéu phdi linh
bo lau. hoat theo thoi diem.
. Hong hoc bat ngd gay Lap cam bién telematics giam sat
> | BaotmRTG | 0 availability. tinh trang thiét bi.
¢ | BOphankhai | Re-handling tang do huéng | Cai thi¢n giao tiép didu do — 1ai cau
thac bai dan di€u do chua rd rang. | qua thiét bi cam tay.
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Vi tri cong

Cac van de can cai thién

STT . trong hoat dong khai thac Cac giai phap dé xuit cu thé
tac Z
cau RTG
7 B6 phan khai Ty 1€ st dung RTG chua Phéan vung lai khu vyc phu trach
thac bai déu gitra cac block. cua tirng RTG.
. £ Tai trong RTG tang dot A1 A . 2
2 Phong ké bién do ké hoach thiéy linh Mo phongA ludng container dé du
hoach bao nhu cau.
hoat.
9 Bio tri RTG N}‘n.en‘ liéu :tl.euAthu ‘tang sau KAlem tra dinh ky h¢ thong dién —
thoi gian dai van hanh. dong co.
10 B6 phan khai | Nang suit cau chua 6n Chuén hoa KPI cho timg ca lam
thac bai dinh gilra céc ca. viéc.
B0 phan khai | Cham phan b RTG trong e A
11 théc bi gidy cao didm. Tu dong hoa phan cong bang TOS.
Thiét bi RTG thuong phat | Trién khai béo tri chil dong
sinh hong hoc dot ngot do | (predictive maintenance) dya trén
khong phat hién som cac cam bién telematics: theo ddi nhiét
12 | Bao tri RTG | dau hiéu bat thuong (rung | d9, rung dong, ap suat dau, so gio
lac, qua nhiét, hao nhién van hanh. Két hop Al dé canh bao
li¢u). Thiéuw dir liéu thoi ’ sém va lén ’lich bao tri trudce khi
gian thuc d€ du doan su c0. | xay ra su co.
13 B('? p hi‘?‘ khai Xe ché ciu nhiéu. Piéu dd wu tién theo khu vuc.
thac bai
Dong co RTG tiéu hao K.lem Era th lfy b0 !<1m 3 hurA}, i
A : SO . . sinh h¢ thong lam mat, dé xuat
B6 phan khai | nhién li¢u cao va thuong K1 A AA Ax g e Al
14 . N . thay thé bo phan da qua tudi tho;
thac bai xuyén nong may trong ca . N DI
da; ing dung cam bién do tai dong co
) dé to1 uu van hanh.
Xay dung ban do tai thuc té theo
K3 thuat Xe ndi bo chd RTG lau do | thoi gian thyc, ap dung diéu do
15 R”}F, G phan b6 cau khong dong dong (dynamic dispatching) dwa
deéu gifra cac block. trén TOS dé phan bd RTG linh
hoat.
Phan tich ludng container theo lich
A 1 .| Re-handling qué cao do vi | trinh tau & khéch hang, tai bo tri
B6 phan khai , ~. Z. - c » A
16 thac bi tri Iuu bai chua toi uwu theo | bai theo “heatmap” nhu cau thuc;

tan suat ra/vao container.

phéi hop chit ché gitra didu do va
kho bai.
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Vi tri con Cac van dé cén cai thién o
STT o, 8 trong hoat dong khai thac Cac gidi phap dé xuat cu thé
tac Z
cau RTG
N .| Ludng container khong Xay dl,n}g ke hoa:wh phan b6 vung
B6 phan khai X A 1X. 2k . | giao nhan theo tirng khung gid; mo
17 SR dong déu dan dén RTG luac X \ . 2 a1 X
thac bai a1, ., phong dong container dé can bang
qua tai, lac qua ranh. 4
o5 TG o o | Do HET e b e
18 |Baotri RTG | liéu bét thuong va khong g Sl Big TS Tt
done déu sitta cac thidt b do nhién li€u dé xac dinh tinh trang
& & | bat thuong theo tirng ca van hanh.
Thoi gian cho trung binh Giam hanh trinh RTG bang cach
19 Ky¥ thuat con cao do RTQ phai di gom c;ic I}hiém vu theo khu vuc;
RTG chuyén qua nhiéu giira cac | dé xuat bo sung 1-2 RTG cho
block. block c6 mat do cao.
RTG jthuongAphal xu 1y . Ap dung hé thdng hudng dan tac
container khong theo thir o A :
% X AR o nghiép truc tiép 1én cabin (real-
tu to1 uwu, dan dén tang re- S . £ ,
A A : . NP . | time job assignment). To01 wu thur tu
B6 phan khai | handling va kéo dai chuky | . . :
20 . N A A R ~ | nang ha theo thtr tu container thuc
thac bai nang. Viéc truyén thong tin |  « e . A o
T ax aa w1se A . | t€ trong block; tdng cuong dong bd
gitra di€u do va lai cau doi A e~ NP
, ~ N x ‘. dir liéu gitta RTG — xe ndi bd —
luc cham, gay tang thoi
i . TOS.
gian cho.

Nguon: Tac gia, 2025

Bang thong ké cho thdy cac van dé trong hoat dong khai thac cau RTG tai Cang

Tan Cang — Cat Lai chu yéu tap trung & bo phan khai thac bii, voi nhidu van dé lién
quan dén phan b6 RTG, re-handling container, va thoi gian chd xe ndi bo. Mot s6 van
dé ndi bat bao gém phan bd RTG chua téi wu theo thoi gian thuc, ty 1€ st dung RTG
chua déu gitta cac block, ludng container khong dong déu, va ning suat cau chua 6n
dinh gitta cac ca lam viéc. Cac van dé nay chu yéu xuat phat tir ké hoach diéu d6 chua
linh hoat, phbi hop gitta diéu do va lai cau chua nhip nhang, cling nhu bé tri bii chira

container chua to1 uu.

Ngoai ra, nhom k§y thuat RTG va bao tri ciing gip phai nhiéu thach thuc lién quan
dén thiét bi, nhu tiéu hao nhién lidu cao, RTG xudng cip, hong hoc dot ngot, va thoi
gian cho do di chuyén giira cac block. Cac van dé ndy phan anh rd rang nhu cau cai thién
ca vé mat ky thuat, bao dudng chu dong, va tdi uu hoéa van hanh dya trén dir liéu thoi

gian thuc.
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Céc giai phap dé xut tap trung vao viéc toi vu héa quy trinh van hanh va nang cao
hiéu qua k¥ thuat. Vi bo phan khai thac bai, cac giai phap bao gom tai phan bd RTG
theo dir li¢u thoi gian thuc, quy hoach lai vi tri Xép container, chuin hoa KPI theo ca, va
ap dung hé thdng hudéng dan tac nghiép truc tiép 1én cabin RTG. Vi ki thuit RTG va
bao tri, cac giai phap chu yéu lién quan dén bao tri du phong va bao tri chu dong
(predictive maintenance) dua trén cam bién telematics, kiém tra dinh ky hé théng dién

—dong co, do tai dong co, va tdi wu hoa phan b6 RTG theo ban db tai thuc té.

Céc van dé vé logistics noi bo ciing dugc giai quyét bang viée toi uu ludng xe, diéu
phéi linh hoat theo thoi diém va wu tién khu vyc, nham giam thoi gian cho va ting nhip
d6 phdi hop giita RTG va xe ndi bd. P6i v6i phong ké hoach, viéc mo phong ludng
container dé dy bao nhu cau va diéu chinh ké hoach khai thac linh hoat dugc dé xuat

nham giam ap lyc 1én RTG trong cac khung gio cao diém.

Nhin chung, cic van dé va giai phap néu trén phan anh mot birc tranh tong thé vé
nang luc khai thac RTG: can su két hop dong bo gitta cai thién k¥ thuat, ti wu hoa van
hanh va quan 1y, ing dung cong nghé s6, tir d6 nang cao hiéu qua khai thac, giam thoi

gian cho va nang cao ty 1¢ sir dung RTG.
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TOM TAT CHUONG 2

Chuong 2 trinh bay thyc trang khai thac cau RTG tai Cang Tan Cang — Cat Lai
thong qua khao sat 20 chuyén gia thudc nhiéu vi tri cong tac, chirc vu va muc kinh
nghiém khac nhau. Két qua cho thiy co céu luc luong tham gia van hanh va quan ly
RTG gdm céac bd phan khai thac bai, ky thuit, bao tri, logistics ndi b va phong ké hoach,
Vo1 ty trong 1om nhét thudc bo phan khai théac bai (55%). Vé chitc vu, nhom nhén vién
chiém 60%, trong khi cic cip quan 1y va lanh dao chiém phan con lai, tao su cn bang
gifta goc nhin thyc tién va quan 1y. V& kinh nghiém, nhom chuyén gia c6 10-13 nim
kinh nghiém chiém ty trong cao nhat (35%), dam bao thong tin khao sat vira giau thuc

tien vira dang tin cdy veé mat chuyén mon.

Phan tich cic van dé trong hoat dong khai thac cho thdy nhiéu thach thirc lién quan
dén phan bd RTG chua t6i wu, ty 1¢ sit dung RTG khong dong déu, re-handling container
cao, thoi gian cho xe nodi bd kéo dai va ning suét cau chua 6n dinh. Nhom k§ thuat va
bao tri cling gip khé khin vé tiéu hao nhién liu cao, thiét bi xudng cap, hong hoc bat
ngd va di chuyén RTG khong hiéu qua gifta cac block. Nguyén nhan chu yéu xuét phat
tir ké hoach diéu d6 thiéu linh hoat, phdi hop chua dong bo giita cac bo phan va bb tri

bai chira container chua toi uvu.

Céc giai phap dé xuit nham ning cao hiéu qua khai thac RTG bao gdm t6i wu hoa
phan bé RTG duya trén dir liéu thoi gian thuc, cai thién quy trinh xép container, ap dung
hé thong hudng dan tac nghiép truc tiép trén cabin RTG, chuan hoa KPI theo ca, trién
khai bao tri chu dong dua trén cam bién telematics va ung dung Al dé du bao su cd,
d6ng thoi ti wu ludng xe ndi bd va diéu chinh ké hoach khai thac linh hoat theo nhu cau

thuc té.

Nhin chung, thyc trang khai thac cau RTG tai Cang Tan Cang — Cét Lai phan anh
su két hop giira yéu t6 k¥ thuat, van hanh va quan ly. Viéc ap dung céc giai phap cai
thién dong bo sé& gitip tang hiéu qua khai thac, giam thoi gian cho, can bang tai giira cac

RTG va niang cao ning lyc van hanh téng thé cua cang.
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CHUONG 3 : MOT SO GIAI PHAP NANG CAO HIEU QUA KHAI
THAC CAU RTG TAI TAN CANG CAT LAI

3.1 Dinh hwéng dé xuit giai phap

Duya trén phén tich cac chi tiéu hiéu qua khai thac RTG nam 2024 (ning suat gio
thuc t& dat 15,61 Move/RTG/gid, ty 1& sit dung gan 79%, thoi gian chd giam con
18,82%, ty 1€ re-handling giam con 6,73%, ti€u hao nhién li¢u giam con 1,14 Lit/Move)
va cac yéu td anh huong (ky thuat, t6 chirc khai thac, nhan luc, cong nghé thong tin),
dinh huéng dé xut giai phap tap trung vao viéc toi vu héa ngudn luc hién co, tan dung
cac thanh tyu nam 2025 nhu viée chinh thirc van hanh 4 cdu RTG Hybrid tir ngay
11/5/2025 (san xuat ndi dia boi cac doanh nghiép Viét Nam nhu Huynh Thy, Vinalift,
hop tac voi Mitsui E&S), va hudng td1 muc ti€u cang xanh, thong minh. Cac giai phap
dugc xay dung theo cac yéu td chinh, nham nang nang suat 1én 18-20 Move/gid, giam
thot gian cho dudi 15%, ty 1€ re-handling dudi 5%, va tiéu hao nhién liéu dudi 1,0
Lit/Move vao nam 2026. Pong thoi, tich hop cac thyc tién tot nhat qudc té nhu tu dong

hoéa, s6 hoa va dao tao van hanh vién dé giam 16i con ngudi va ting throughput cang.
3.2 Cac giai phap cu thé

Dé nang cao hiéu qua khai thac cdu RTG tai Tan Cang - Cat Lai dya trén phan tich
dir liéu ndm 2024 va ¥ kién chuyén gia tir bang khao sat, cac giai phap duoc dé xuét theo
tirng nhom riéng biét, tap trung vao cac van dé chinh di dugc xac dinh. Céc giai phap
dam bao tinh kha thi cao, tan dung ha tﬁng hién c¢6 nhu hé théng TOS va doi ngii 4 cAu
RTG Hybrid da van hanh tir thang 5/2025, véi tién trinh thuc hién theo giai doan ngén
han (2026) va trung han (2027-2028). Muc tiéu téng thé 12 ning ning suit gid thuc té
1én 18-20 Move/RTG/gi0, giam thoi gian cho dudi 15%, ty 1€ re-handling dudi 5% va

ti€u hao nhién liéu dudi 1,0 Lit/Move.
3.2.1 Gidi phdp t6i wu héa phin bé va diéu phéi RTG

Nhém van dé chinh lién quan dén phan bé RTG chua tdi wu theo thoi gian thuc,

ludng container khong dong déu va thoi gian cho xe ndi bo kéo dai da lam giam ty 16 sir
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dung thiét bj va tang un tac ndi bo. Dé khic phuc, can nang cép hé théng TOS hién hanh
bang cach tich hop module dynamic dispatching va real-time job assignment, cho phép
phan bd RTG tu dong dua trén vi tri xe nd1 bd qua GPS va ban dd tai yard thoi gian
thue. Tién trinh thyc hién bao gdm khéo sat va nang cip phan mém trong quy I-11/2026,
thir nghiém tai cac block yard cao diém quy 111/2026, va trién khai toan cang nam 2027.
Dong thoi, tai phan ving block yard va gom nhiém vu theo khu vue tir quy IV/2025 dé
giam hanh trinh di chuyén RTG giita cac block. Dy kién giai phap nay s& giam thoi gian
cho xubng dudi 15% (tir mirc 18,82% nam 2024), ting ty 1& st dung RTG 1én 85% va
nang nang suat gid thuc té 1én 17-18 Move/RTG/gid, dong thoi giam Un tic xe ndi bo

20-30%.
3.2.2 Gidi phap giam ty 1é re-handling va toi wu bé tri bdi container

Ty 1 re-handling cao vao gid cao diém va vi tri luu bai chua t6i wu theo tan suat
ra/vao container 1a nguyén nhan chinh gy thao tac thira va lang phi nang luong. Giai
phap cbt 151 1a xay dung quy hoach yard thong minh dya trén heatmap nhu cau container,
sit dung dit liéu lich tau va khach hang tir TOS dé sap xép container theo thir tu wu tién
xuat/nhap, kich thudc va tan suat. Tién trinh thuc hién bat dau tir phan tich dir liéu yard
nam 2024-2025 trong quy 1/2026, ap dung quy tic sip xép két hop Al dy bao vi tri tir
quy I1/2026, va thyc hién mo phong ludng container hang quy tir nam 2027. Hd tro thém
bang viéc chudn héa KPI theo ca lam viéc va 1ap thiét bj huéng dan tac nghiép truc tiép
1én cabin RTG tir quy IV/2025 dé cai thién giao tiép diéu do-1ai cau. Két qua dy kién
dat ty 1€ re-handling dudi 5% (ttr 6,73% nam 2024), tiét kiém 10-15% thao tac thira va
tang throughput yard 8-10%, gop phan ning cao ning suat tong thé ma khong can ting
dang ké sb lugng thiét bi.

3.2.3 Gidi phdp dp dung bdo tri chii dong két hop tiét kiém ndng lwong

Céc van dé tiéu hao nhién lidu cao, hong hoc dot ngot va RTG xudng cap do thiéu
giam sat thoi gian thue dd 1am tdng chi phi vAn hanh va giam availability thiét bi. Phuong
an chinh 1a trién khai predictive maintenance dua trén cam bién telematics, theo ddi cac
thong s6 nhiét do, rung dong, ap sut dau va nhién liéu trén toan doi RTG. Tién trinh

thuc hién bao gdom lap cam bién cho 20 RTG cil wu tién tir quy IV/2025 dén quy 11/2026,
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mo rong toan bo doi ngli ndm 2026-2027, két hop kiém tra dinh ky hé thdng kim phun,
lam mat va thity Iyc. Dong thoi, tan dung uu thé tiét kiém nhién liéu cia RTG Hybrid
hién c6 va dao tao van hanh giam idling dé t6i wu tai dong co. Du kién giam downtime
20-30%, tiéu hao nhién lidu xudng dudi 1,0 Lit/Move (tir 1,14 Lit/Move ndm 2024) va
tiét kiém 10-15% chi phi bao dudng hang nim, dong thoi nang cao do tin cay thiét bj va

hd trg muc tiéu cang xanh cta Toéng cong ty Tan Cang Sai Gon.
3.2.4 Gidi phdp tang cuong ddao tao nhan liec va phoi hop logistics noi bé

Nhan luc 13 yéu td then chét dam bao tinh bén viing cua cac giai phap ky thuat-to
chure, dic biét khi nhidu y kién chuyén gia chi ra nang suat chua 6n dinh gitra ca va phdi
hop chua nhip nhang. Giai phép tap trung t6 chirc dao tao dinh ky hang quy tir nim 2026
vé van hanh RTG Hybrid, xt 1y tinh hung cao diém va an toan lao dong, két hop xay
dung quy trinh vu tién xe ndi bd theo khu vuc qua TOS. Viéc bd tri nhan lye linh hoat
theo san luong tau, ap dung chinh sach thuong dua trén KPI ca nhan/nhém va tang
cudng giao tiép qua thiét bi cam tay s& nang cao y thirc phdi hop gitta diéu do, 13i cau
va xe ndi bd. Két qua du kién giam 16i con ngudi 15-20%, ting nhip d6 phdi hop tong
thé va dam bao nang suat khai thac 6n dinh gitra cac ca lam viéc, hd tro hiéu qua cho
toan b cac nhom giai phap trén.

3.2.5 Gidi phdp mo réng trién khai RTG Hybrid va dién héa dan ddi ngii thiét
bi

Mot trong nhitng han ché 1au dai cua d6i RTG hién tai 1a phu thudc 16n vao dong
co diesel, dan dén tiéu hao nhién liéu cao, phat thai 16n va chi phi van hanh tang theo
thoi gian, dic biét khi mot sd RTG da xudng cap sau nhiéu ndm khai thac. Bé khic phuc,
can mo& rong trién khai RTG Hybrid va tién toi dién hoa mot phﬁn doi ngii, tan dung
kinh nghiém thanh cong tir 4 cau RTG Hybrid san xuét ndi dia dau tién (tiét kiém 60-
64% nhién li€u va gidm dang ké CO.). Tién trinh thuc hién bao gém lap ké hoach dau
tu thém 6-8 cau Hybrid/dién (e-RTG) trong nam 2026-2027, wu tién thay thé cac RTG
cili nhét; phéi hop vé6i cac ddi tac ndi dia (nhu Huynh Thy, Vinalift) va qudc té dé dam
bao ty 1€ ndi dia hoa cao, déng thoi lép dat hé théng sac pin nhanh tai céc block yard

chinh tir quy I11/2026. HS trg bang viéc chuyén dan RTG diesel cii sang ché do van hanh
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phu trg ¢ khu vuc thip diém. Dy kién giai phap nay s& giam tiéu hao nhién liéu tong thé
xudng dudi 0,9 Lit/Move vao nam 2028, tiét kiém 20-25% chi phi ning lugng hang
nam, giam phat thai CO: twong duong 1.500-2.000 tdn/nim va nang cao do tin cdy thiét

bi, gop phan thuc hién cam két cang xanh ctia Tong cong ty Tan Cang Sai Gon.

3.2.6 Giai phap tich hop tri tué nhan tgo (Al) vao du bdo va 161 wu vdn hanh
RTG

Céc van dé vé tai trong RTG ting dot bién gio cao diém, ning suit chua on dinh
va thiéu du bao chinh xac ludng container dd dugc chuyén gia chi ra, doi hoi cong cu hd
trg quyét dinh thong minh hon TOS truyén théng. Giai phap 14 tich hop tri tué nhén tao
(AI) sau hon vao hé thong quan 1y, bao gdm mé hinh dy bao nhu cdu RTG dya trén dir
lidu lich tau, thoi tiét, giao thong gate va lich st yard. Tién trinh thuc hién bét dau tur
quy /2026 vai1 viéc thu thap va lam sach dir liéu van hanh 2023-2025, phat trién mo
hinh AI du bao (hop tac vdi cac don vi cong nghé nhu FPT hoac ddi tac TOS hién tai)
dé canh béo tai cao diém trudc 24-48 gid; quy 11-111/2026 thir nghiém mo hinh tai mot
s6 block va tich hop vao TOS dé tu dong dé xuat phan bo RTG, thir tu xép dd va 16 trinh
di chuyén t6i vu. Tir ndm 2027, m& rong toan cang két hop véi dir lidu tir cam bién
telematics dé t6i wu thoi gian thuc. Dy kién giai phap nay s& giam bién dong tai trong
gid cao diém 25-30%, ting niang suat gid thyc té 1én 19-20 Move/RTG/gio, giam re-
handling b6 sung 1-2% va nang kha ning xir Iy cao diém ma khong can ting nhan su

ca, dong thdi cung cp dit liéu phan tich cho 14p ké hoach dai han.
3.3  Danh gia hiéu qua kinh té ciia cac giai phap dé xuit
Pé danh gia tinh kha thi clia cac giai phap dé xuat, dé tai tién hanh phan tich so bd
hiéu qua kinh té thong qua viéc so sanh chi phi dau tu va loi ich mang lai trong qué trinh

van hanh.

Dbi v6i giai phap ing dung tri tué nhan tao (AI) trong dicu d6 cau RTG, chi phi
dau tu chu yéu bao gdm chi phi xay dung hé thong phan mém, ha ting cong nghé thong
tin va tich hgp voi hé thong hién hitu. Trong khi d6, loi ich mang lai thé hién & viéc

giam thoi gian cho, ting ning suét khai thac va giam chi phi van hanh.
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Gia st viée ap dung giai phap gitp ting ning suét trung binh tir 15,61 moves/gid
1én khoang 17-18 moves/gio, twong dwong mirc ting tir 8% dén 15%, dong thoi giam
thoi gian cho thiét bi khoang 10%, thi tong san lwong khai thac hang nam s& ting dang

ké ma khong can dau tu thém thiét bi.

Bén canh d6, giai phap chuyén d6i RTG sang cong nghé hybrid (dién — diesel)
gitip giam tiéu hao nhién liéu va chi phi bao tri, tir d6 tiét kiém chi phi van hanh trong
dai han.

Véi cac gia dinh trén, thoi gian hoan von (Payback Period) cta cac giai phap duoc
udc tinh trong khoang tir 2 dén 4 nim, tiy thudc vao quy mé trién khai va mutc do toi
vu dat duoc. Cac chi tiéu nhu NPV va IRR c6 thé dugc st dung dé danh gia chi tiét hon

trong cac nghién ciru tiép theo khi c6 day du dit liéu tai chinh.
3.4  Kién nghi

Dé cac giai phap dé xuét trong dé tai c6 thé duoc trién khai hiéu qua trong thuc té,

tac gid dua ra mdt so kién nghi nhu sau:

Thi nhat, d6i voi doanh nghiép khai thac cang (Cang Tan Cang Cat Lai): Can day
manh dau tu vao ha ting cong nghé thong tin va hé thong dir liéu nham tao nén tang cho
viéc ung dung céc giai phap toi wu hoa, dic biét 1a tri tué nhan tao trong cong tac dicu
d6 thiét bi. Pong thoi, doanh nghiép can xdy dung co ché thu thap va quan 1y dir liu

van hanh mot cach chi tiét, lién tuc va dong bo.

Thur hai, d6i véi cong tdc van hanh va quan ly thiét bi: Can tang cuong dao tao
nguon nhan lyc nham nang cao kha nang tiép can va st dung cac cong ngh¢ méi. Bén
canh do, viéc chuan hda quy trinh van hanh va giam thiéu cac yéu té gay gian doan s€

g6p phan nang cao hiéu qua khai thac thiét bi.

Thir ba, d6i véi dinh hudng dau tur thiét bi: Can xem xét 16 trinh chuyén doi sang
céc loai thiét bi tiét kiém nang lugng va than thién véi méi trudng nhu RTG hybrid hoic
RTG dién khi hoa, nham giam chi phi van hanh va dap tng xu hudng phat trién bén

ving.
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Tht tu, d6i v6i cac nghién ciru tiép theo: Can mé rong pham vi dit liéu theo chudi
thoi gian dai hon, ddng thoi ap dung cac mo hinh phan tich nang cao nhu DEA hodc mé

phong hang doi dé danh gia sau hon hiéu qua khai thac va hd tro ra quyét dinh tdi vu.
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KET LUAN

Trong bdi canh san lugng container thong qua cang bién ngay cang gia ting, yéu
cAu nang cao hiéu qua khai thac thiét bi xép d&, dic biét 1 hé thong cdu RTG, déng vai
tro then chdt d6i voi ning luc khai thac va kha ning canh tranh cia cic cang container.
Cang Tan Cang — Cat Lai, voi vi thé 13 cang container 16n nhit ca nudc, dang dbi mat
v6i nhiéu ap luc vé tdi wu hoa khai thac bii, giam thdi gian luu container va nang cao

nang suat thiét bi.

Dé 4n d3 hé théng hoa co s& 1y luan vé khai thac cau RTG trong cang container,
1am rd cac khai niém, chi tiéu danh gid hiéu qua va cac yéu té anh hudng dén hiéu qua
khai thac cau RTG. Trén co s& d6, dé an da tién hanh phan tich thuc trang khai thac cau
RTG tai Cang Tan Cang — Cat Lai trong thot gian nghién cuu, tap trung danh gia cac
mat dat dugc, nhiing ton tai va nguyén nhan han ché lién quan dén t6 chirc san xuét,
cong tac diéu do, trinh do nhan lyc, tinh trang ky thuat thiét bi va murc do ung dung cong

ngh¢ thong tin trong quan 1y khai thac.

Két qua nghién ctru cho thiy, mic di Cang Tan Cang — Cat Lai da dat dugc nhiéu
thanh tyu trong vi¢c dau tu va van hanh hé théng ciu RTG, gop phén nang cao nang
suat bai va dap ing nhu cau thong qua container ngay cang 16n, song hiéu qua khai thac
cau RTG van con chua turong xtng voi tiém niang. Mot s van dé ndi bat nhu sy chua
dong bo trong b tri bii, han ché trong cong tac diéu phdi thiét bi, thoi gian cho cua
phuong tién ndi bo, cling nhu vi¢c khai thac dir liéu van hanh chua thyuc sy hiéu qua, da

anh hudng nhat dinh dén ning suat va chi phi khai thac.

Trén co sé phan tich thyuc trang va dinh hudng phat trién cua cang, dé an da dé
xuat mot hé thdng giai phap nham nang cao hiéu qua khai thac cdu RTG tai Cang Tan
Cang — Cat Lai. Cac giai phap duoc xay dung theo hudng dong bo va kha thi, bao gom:
hoan thi¢n cong tac td chirc va diéu do khai thac bai, nang cao chét luong ngué)n nhan
lyc van hanh va quan 1y cau RTG, ting cudng bao tri — bao dudng thiét bi, ddy manh
ung dung cong nghé thong tin va tu dong hoda trong quan 1y khai thac, cling nhu tung
budc chuyén doi sang cac dong cau RTG str dung ning lugng sach nhim nang cao hiéu

qua kinh té gan véi phét trién bén viing.
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C6 thé khang dinh rang, viéc trién khai hiéu qua cac giai phap dé xuit khong chi
g6p phan nang cao ning suat va hiéu qua khai thac cau RTG, ma con giup Cang Tan
Cang — Cat Lai t6i wu hoa chi phi van hanh, nang cao chit luong dich vu va ting cudng
ning lyc canh tranh trong hé thong cang bién khu virc va qudc té. Do han ché vé thoi
gian va pham vi nghién ctru, & 4n van con nhiing ndi dung chua thé di siu phan tich.
Dy ciing 14 co s& dé cac nghién ctru tiép theo tiép tuc mé rong theo hudng tng dung
céc md hinh tdi uu hoa, phan tich dit liéu 16n va giai phap tu dong hoa thong minh trong

khai thac bai container tai cac cang bién Viét Nam.
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PHU LUC A
CACH THUC PHONG VAN CHUYEN GIA

Phong vén chuyén gia 1a mot phuong phap quan trong gitip thu thap thong tin chi
tiét va nhitng nhan dinh chuyén sau vé ning luc khai thac cau RTG tai cang Tan Cang
— Cat Lai. Bé danh gia toan dién vé hiéu qua khai thac trong giai doan tir 2021 dén 2023,
nghién ctru tién hanh phong van véi 10 chuyén gia thudc cac linh vire quan 1y van hanh
cang, cong nghé thong tin, quan Iy nha nude va logistics qudc té. Cac dbi tuong, phuong
phap va ciu hoi phong van di dugc thiét ké nhim dam bao tinh khach quan, ddy da va
chinh x4ac trong vi¢c thu thap thong tin.

Poi twong va cach thirc phéng van

1. Béi twong phong van:

Chuyén gia qudn Iy thiét bi va khai thdc cing:

Ong Nguyén Pinh Tan (Trudng ban Quan 1y Thiét bi nang, Cong ty TNHH MTV
Téng Cong ty Tan cang Sai Gon — 11 nam kinh nghiém): Chuyén gia quan 1y thiét bi
nang toan hé théng. Ong cung cép thong tin vé tinh trang cong nghé cau RTG hién hiru
va dé xuit cong nghé tién tién dé cai thién hiéu qua khai théc.

Ba Trinh Vii Kim Chi (Trudng ban Ké hoach Kinh doanh, Cong ty TNHH MTV
Téng Cong ty Tan cang Sai Gon — 15 ndm kinh nghiém): Chuyén gia quan Iy va giam
sat hiéu qua khai thac thiét bi nang. Ba cung cép sb liéu lién quan dén hiéu qua hoat
dong cua cau RTG.

Ong Huynh Ngoc Quang (Giam ddc K§ thuat, Cong ty TNHH cang Tan Cang —
Cét Lai — 20 nam kinh nghiém): Chuyén gia truc tiép quan 1y toan bo thiét bi nang tai
cang Cat Lai. Ong cung cip thong tin vé tdn dong trong khai thac cdu RTG va céac giai
phdp nang cao hi¢u qua khai thac.

Chuyén gia qudn Iy vin hanh cdng va sin xudt

Ong Tran Ngoc Ha (Truéng Truc ban San xuit, Trung tim Diéu d6 Cang — Cong

ty TNHH MTV Tong Cong ty Tan cang Sai Gon — 11 nam kinh nghiém): Chuyén gia
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tryc tiép giam sat bai hau phuong, cu tau va thiét bi xép d&. Ong cung cap thong tin

danh gia hiéu qua khai thac cau RTG va nhiing cai tién cong nghé trong van hanh.

Ong Nguyén Minh Tuin (Giam déc Diéu hanh, Cong ty TNHH cang Tan Cang —
Cat Lai — 19 nam kinh nghiém): Chuyén gia truc tiép quan 1y hoat dong san xuét va diéu
hanh tai cang Tan Cang — Cat Lai. Ong cung cip cac sb liéu chi tiét vé hoat dong khai

thac cAu RTG va hiéu qua van hanh cang.
Chuyén gia qudn ly nhdn sw tai cang

Ong Luu Tuén Hiép (Giam déc Nhan su, Cong ty TNHH cang Tan Cang — Cat Lai
— 13 nam kinh nghiém): Chuyén gia quan 1y truc tiép nhéan su tai khu vuc Tan Cang —
Cat Lai. Ong cung cap thong tin vé cac ton tai trong cong tac quan 1y nhan su lién quan

dén khai thac cau RTG va céc giai phap nham ning cao nang sut lao dong.
Chuyén gia vé phdt trién thi trwong va quan hé hang tau

Ong Nguyén Trong Ha Thanh (Pho ban Quan hé hing tau/ Phong Marketing, Cong
ty TNHH MTV Tong Cong ty Tan cang Sai Gon — 8 nim kinh nghiém): Chuyén gia
phat trién thi trudng, két ndi dich vu cang véi cac hing tau va dai 1y trong nudc, quoc
té. Ong chia sé vé vai tro két ndi hé sinh thai va nhimg dénh gia tir goc d6 thi truong lién
quan dén ning luc cau RTG.

Chuyén gia logistics quéc té (hang tau)

Ong Nguyén Vin Hoa (Truong phong Khai thac Tau, Hang tau Ocean Network
Express - ONE — 9 nam kinh nghiém): Chuyén gia diéu hanh khai thac tau va quan ly
cac tuyén dich vy tai thi truong Viét Nam. Ong danh gid kha nang phuc vy, chét luong

dich vu va su hop tac cia cang Tan Cang — Cat Lai lién quan dén khai thac cau RTG.

Ba Tran Thi Hong Nhung (Truéng phong Sales, Hing tau Maersk — 6 nim kinh
nghiém): Chuyén gia xay dung va trién khai chién lugc kinh doanh cua hing tau Maersk
tai Viét Nam. Ba chia sé nhan dinh vé chat lugng dich vy, kha nang dap ung va hop tac
ctia cang Tan Cang — Cat Lai dudi goc do thuong mai qudc té, tap trung vao ning luc

cau RTG.
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Ong Duong Pinh Lam (Trudng phong Khai thac Thiét bi, Hing tau CMA-CGM —
12 nam kinh nghiém): Chuyén gia quan 1y va giam sat ludn chuyén container, phu trach
viéc dé xuat va cai tién quy trinh quan 1y vo container, nham ti vu hoa hoat déng van
chuyén va khai thac cau RTG.

2. Phuong thirc phong vén:

e Phong van tryc tiép tai cang Tan Cang — Cat Lai s& duoc thuc hién ddi véi cac
chuyén gia lam viéc tai cang, giup tao diéu kién cho cac chuyén gia trinh bay vé cac yéu
t6 thuc té anh huong dén ning luc khai thac cau RTG.

e Phong van truc tuyén qua nén tang Zoom hodc Microsoft Teams duoc ap dung
cho cac chuyén gia khong lam vi¢e tai cang Tan Cang — Cat Lai.

3. Thoi gian thyc hién:
e C4c cudc phong van s& duoc to chire trong vong 1-2 tuan véi thoi gian mdi cude

phong véan kéo dai tir 30 — 45 phut.

4. Ghi chép va phan tich:
e Toan bo nodi dung phong van s& dugc ghi chép lai dé dam bao tinh chinh xac va

lam tai liéu tham khdo trong qua trinh phan tich.
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PHU LUCB
CAU HOI PHONG VAN CHUYEN GIA

Duéi day 1a cac cau hoi duge st dung trong qué trinh phong vin nham danh gia
céc khia canh cu thé vé nang luc khai thac ciu RTG va cac yéu td anh huodng tai cang
Tan Cang — Cat Lai.

1. Hi€u qua khai thac va ing dung cong nghé

Theo 6ng/ba, nhitng cai tién cong nghé nao di gitp cang Tan Cang — Cat Lai nang
cao nang lyc khai thac cau RTG trong nhitng nim gan day?

Hé théng quan 1y cang thong minh (TOS) déng vai tro nhu thé nao trong qué trinh
véan hanh va diéu phdi cau RTG tai cang?

Viéc tmg dung RFID va GPS trong quan 1y container c6 mang lai hiéu qua thuc té
nhu mong doi khong khi két hop voi cdu RTG? Néu c¢6 hodc khong, xin vui 10ng chia
s¢ thém 1y do?

Theo 6ng/ba, mirc do tu dong hoa cua ciu RTG tai cang Tan Cang — Cat Lai hién
nay da dat dén tiéu chuan quéc té hay chua? Nhitng khia canh nao can tiép tuc cai tién
dé ning cao ning suat khai thac?

Ong/ba c6 dé xuat nao vé cac cong nghé maéi hodc mo hinh van hanh cé thé gitp
cang Tan Cang — Cat Lai t6i wu hoa hon nita hiéu suét khai thac cau RTG?

2. Kha nang thich tng linh hoat trong khai thac

Ong/ba danh gia nhu thé nao vé kha ning diéu phdi va thich tng ciia cdu RTG tai
cang Tan Cang — Cat Lai khi luu lwgng hang hoa ting dot bién trong cac giai doan cao
diem?

Nhitng bién phap nao dd dugc cang ap dung dé duy tri sy linh hoat trong quan 1y
van hanh ciu RTG?

Theo 6ng/ba, c6 nhitng yéu t6 nao van giy can tré dén tinh linh hoat cta ciu RTG

trong viéc diéu chinh ké hoach khai thac?
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Dé nang cao hon nita tinh linh hoat trong diéu hanh cdu RTG, éng/ba c6 dé xuét
nao lién quan dén cai thién quy trinh van hanh hodc dau tu thém vao cong nghé?

3. Co so ha tAng va phat trién ngudn nhan luc

Theo 6ng/ba, hé thong bii hau phuong hién tai ctia cang Tan Cang — Cat Lai c6
dap tng du nhu cau luu trit container khi khai thac cau RTG trong bdi canh luu luong

hang hoa ngay cang ting khong? Néu chua, dau 1a nguyén nhan chinh?

Viéc mé rong bai hau phuong c6 phai 1a giai phap kha thi trong twong lai dé hd trg
khai thac cau RTG khong? Néu co, nhitng yéu t6 ndo can dugce xem xét dé dam bao hiéu

qua dau tu?

D41 ngli nhan su tai cang hién nay c6 du ndng luc dé van hanh cau RTG cong nghé

cao va hé thong ty dong hoa khong?

Theo 6ng/ba, cong tac dao tao va nang cao trinh do nhan su tai cang da phu hop
v6i yéu cau khai thac cau RTG trong nganh logistics hién dai chuwa? Néu chua, dau 1a
nhiing k¥ nang can duoc b sung hodc cai thién?

Viéc chuyén doi so trong van hanh cau RTG c6 gip phai rao can tir phia nhan luc
khong? Néu co, dng/ba c6 dé xuat gi dé thiic day qua trinh nay?

4. Hop tac qudc té va vi thé canh tranh

Ong/ba danh gia nhu thé ndo vé vi thé canh tranh cta cang Tan Cang — Cat Lai so
voi1 cac cang 16n khac trong khu vuc Bong Nam A, dic biét vé nang luc khai thac cAu
RTG?

Céang Tan Cang — Cat Lai c6 loi thé gi trong viéc thu hut cac tuyén van tai quoc té
va cac ddi tac logistics toan cau lién quan dén hiéu suat cau RTG?

Hién nay, nhimng yéu t6 nao dang khién cang Tan Cang — Cat Lai chua khai thac
hét tiém nang hop tac qudc té lién quan dén cau RTG?

Pé nang cao vi thé canh tranh va ting cudng hop tac véi cic hing tau 16n, 6ng/ba
c6 dé xuat chién lugc ndo cho cang Tan Cang — Cat Lai trong thoi gian tdi, tap trung

vao cai thién nang lyc khai thac ciu RTG?




    K  X D =     Q  X D    Q  T Q ≥ 1


    K  X D R T G =     Q  X D R T G    Q  T Q > 1


    P  X D R T G =     Q  X D 1 +   Q  X D 2 +   Q  X D 3    T  R T G 1 +   T  R T G 2 +   T  R T G 3   (   m o v e  g i ờ )


    P  X D 1 =     Q  X D 1    T  R T G 1 (   m o v e  g i ờ )


    P  X D 2 =     Q  X D 2    T  R T G 2 (   m o v e  g i ờ )


    P  X D 3 =     Q  X D 3    T  R T G 3 (   m o v e  g i ờ )


  A =   T h ờ i   g i a n   k h a i   t h á c  T h ờ i   g i a n   t h i ế t   b ị   c ó =   541 . 167  685 . 152 = 0 , 79


  P =   15 , 61 20 = 0 , 78

