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TOM TAT

Sw bung nd cla van tai hang khéng ndi dia tai Viét Nam, dic biét sy théng tri cla
cac hang hang khéng chi phi thp (LCC) véi doi tau bay than hep, da tao ra mét nghich
ly quy hoach nghiém trong tai Cang Hang khéng qudc té Tan Son Nhat (SGN): Muc tiéu
50 triéu hanh khach/nam theo Quyét dinh 648/QD-TTg ddi hdi tAn suéat cat ha canh wéc
tinh vwot 325.000 lwot/ndm, trong khi cong suét bén virng (sustainable capacity) ciia ciu
hinh dwéng cat ha canh phu thudc hién tai cia SGN dwoc danh gia khéng vwot 280.000
- 300.000 lwgt/nam.

Bai bao nay thiét 1ap mé hinh toan hoc quy dbi san lwong hanh khach thanh tan suét
cat ha canh theo phwong phap luan cta Té chirc Hang khéng dan dung québc té (ICAO)
Doc 9184 va FAA AC 150/5060-5, thwc hién phan tich dd nhay da kich ban theo co cau
doi tau bay va hé sé I4p day, ddng thdi so sanh kinh té gitra hai chién lwoc: Tang tan suét
va nang cap tai trong tau bay (up-gauging) dudi rang bute cong suat cd dinh. Két qua
cho thay up-gauging la g|a| phap wu viét hon trong ngén va trung han, song dat ra rang
budc th&r cap vé céng suat san d6. Bai bao dé xuat 16 trinh can thiép hai giai doan gan
v&i viec dwa Cang Hang khéng québc t& Long Thanh vao khai thac.

Tir khéa: Co ciu doi tau bay; cdng suat dwong cat ha canh; Up-gauging; Tan Son
Nhét; diéu phéi slot.

ABSTRACT
The explosive growth of low-cost carriers operating narrow-body fleets in Vietnam's
domestic aviation market has created a critical planning paradox at Tan Son Nhat



International Airport (SGN): The 50-million-passenger target stipulated in Decision
648/QD-TTg requires an estimated annual aircraft movement (ATM) count exceeding
325,000, while the sustainable capacity of SGN's current dependent parallel runway
configuration is assessed at no more than 280,000 -300,000 ATMs per year.

This paper establishes a mathematical model converting passenger throughput into
aircraft movement frequency, grounded in ICAO Doc 9184 and FAA AC 150/5060-5
methodologies, conducts a multi-scenario sensitivity analysis across fleet mix
compositions and load factor parameters, and performs a comparative economic analysis
between frequency-expansion and up-gauging strategies under fixed capacity
constraints. Findings indicate that up-gauging yields superior economic outcomes in the
short-to-medium term but introduces secondary constraints on apron capacity and aircraft
turnaround times. A two-phase intervention roadmap linked to the commissioning of Long
Thanh International Airport is proposed.

Keywords: Fleet mix; runway capacity; Up-gauging; Tan Son Nhat; slot
coordination.

1. DAT VAN BE

1.1. Nhu cau phai sinh va c4u truc kép cuia céng suat san bay

Trong kinh t& hoc van tai, nhu ciu di lai hang khéng la nhu cau phai sinh (derived
demand) phat sinh tlr cac hoat dong kinh té, thwong mai va du lich, khéng tw ton tai doc
lap [1]. DB6i tau bay cla cac hang hang khéng, chr khéng phai hanh khach, mé&i la chu
thé vat chat chuyén hoa nhu cau dé thanh cac lwot cat ha canh (Aircraft Movements -
ATM).

Cong suat mot cadng hang khéng do dé dwoc ciu thanh ti hai hé théng song song nhung
lién d&i chat ché:

- Cong suat nha ga (Terminal Capacity): Do bang sb hanh khach xt& ly dwoc trong
gi®’ cao diém (hanh khach/gi®).

- Céng suét khu bay (Airside Capacity): Do bang sb lwot cit ha canh téi da trén hé
théng dweng cat ha canh trong moét don vi thei gian (ATM/gid hodc ATM/nam) [2].

Sw mét can bang gitra hai hé théng nay, khi khu bay cham nguwéng béo hoa trong
khi nha ga van con dv dia, tao ra “nat that cb chai” khéng thé khéc phuc chi thédng qua
viéc mé rdng nha ga. Day chinh xéac 1a tinh hubng hién tai ciia SGN.

1.2. Phwong trinh quy ddi Iwu lwong

Trong céac s6 tay, tiéu chuan cta ICAO [2] va Cuc Hang khéng lién bang Hoa Ky
(FAA) [3] yéu cau cac nha quy hoach thiét 1ap phwong trinh quy déi san lwong hanh
khach muc tiéu thanh tan suét ct ha canh twong &ng. Phuong trinh cét I6i:

PAX
MOV,nual = ﬁ + MOVeqrgo + MOV, (1)
Trong do:
MOV, nuar  : TONg tan sudt cat ha canh thiét ké (Ilwot/nam), 1a bién phu thudc can kiém
soat (Iwot/nam). La bién bién phu thudc can kiém soat.
PAX 3nnual : San lvgng hanh khach thdng qua cang (Hanh khach/nam) véi muc tiéu
quy hoach = 50 triéu.
SEAT,y, : S6 ghé binh quan/chuyén, trong sbé theo fleet mix (Ghé/chuyén) 1a bién
nhay cdm nhét ctia mé hinh.
LF : Hé sb I4p day binh quan (Load Factor) (%), dao ddong theo mua va thi
trvong.
MOV_argo : Tan suét cat ha canh chuyén bay hang héa (Lwot/nam) wéc tinh ~12.000

lrot/nam gai SG,N. ]
MOV, : Tan suat bay chuyén co, quan sy, huan luyén (Lwot/nam) woc tinh ~2.000 -
3.000 lwot/nam tai SGN.



1.3. Nghich ly co’ cau doi tau bay tai thi trieérng dang phat trién

Trong phwong trinh (1), mau s6 (SEAT,y, X LF) dong vai tro la bd loc cong suat: khi
mau s6 nhd, cung mét lwong hanh khach doi héi sé lwot cat ha canh Ién hon twong rng.
Horonjeff va cong sw (2010) dinh danh day la Fleet Mix Paradox: M6t san bay phuc vu
chu yéu dwong bay ndi dia ngan v&i tau bay than hep sé chiu ap lwc tAn suét gap 1,5-2
lan so vé&i san bay co cung san lwgng hanh khach nhuwng phuc vu dwdng dai quéc té voi
tau bay than réng.

Tham sb LF mang tinh chu ky kinh t&. Theo IATA [4], hé sb |4p day binh quan toan
cau dat 83,3% trong ndm 2023, song LF thj trwérng ndi dia Viét Nam dao déng trong bién
72 - 84% tuy mua [5]. Dac biét, theo quy téc "use-it-or-lose-it” ciia IATA [6], cac hang bay
budc phai duy tri tan suét trong mua thap diém dé bao toan slot phan bé, tao ra ap luc
tan suét do I&n hé théng dwdng cét ha canh ngay ca khi hiéu suét kinh té thap.

2. AP DUNG MO HINH VAO THUC TIEN TAlI CANG HANG KHONG TAN SON

NHAT

2.1. bac trwng Fleet Mix tai SGN va xac dinh SEAT,,,

Theo sb liéu lich trinh bay [7] va bao céo théng ké clia Cuc Hang khéng Viét Nam
[5], thi trudng SGN ¢6 co ciu fleet mix dac thu: tau bay than hep (narrow-body), chi yéu
la Airbus A320/A321neo va Boeing 737 MAX, chiém khoéng 75 - 80% tdng lwot cat ha
canh. Co cAu nay phan anh wu thé thj phan clia cac hang hang khéng VietJet Air, Bamboo
Airways va mang dwong bay néi dia day dac ctiia Vietnam Airlines.

Bang 2. Co céu fleet mix wéc tinh tai SGN va déng gép vao SEAT,ys [9] [7].

Ty trong Ghé/chuyén (ciu hinh Péng gép trong sé

Loai tau bay (%) phd bién) vao SEAT,,,
Than hep (A320/A321, ., ~

B737) 77% 180 - 220 154 - 169
Than réng (B787, o ~

A350, A330) 18% 250 - 335 45 - 60
Tau bay khu vuwc [, ~4 -
(ATR72, E190) 5% 70-100 49
SEAT,4 tong hoP 4 00% i ~ 195 - 205

(trong s6)

2.2. Phéan tich d6 nhay: Kich ban MOV,,,,,, theo LF va SEAT,,,

Thay vi chi tinh mét kich ban co s&, phan tich d6 nhay dwoc thuc hiéﬁ o] ,ba
murc LF (75%, 80%, 85%) va ba muc SEAT,, (185, 200, 215 ghé/chuyén)
v&i PAX nnual = 50.000.000. Két qua MOV,,.x (chwa cdng hang hoéa va hang khong chung)
trinh bay tai Bang 3.

Bang 3: Ma trén phan tich d6 nhay MOV,,, (Ilwgt/nam).

SEAT,,\LF LF =75% LF =80% (co’' so) LF =85%
SEAT,, = 185 ghé 360.360 337.838 318.022
SEAT,y, = 200 ghé (co s0) 333.333 312.500° 294.118
SEAT,,g = 215 ghé 310.078 290.698 273.973

* Kich ban co s6. Nguén: Tinh toan theo theo phuong trinh quy déi luu luong (1).



Két qua cho thdy bién dao dong clia MOV, réat rong - tir 273.973 dén 360.360
lwot/nam - tuy thudc vao gid dinh dau vao. Khi cong thém MOVcargo = 12.000 va MOV, =~
2.500 lwot/nam, tdng MOV, a1 dao dong trong bién 288.473 - 374.860 lwot/nam. Chi &
kich ban lac quan nhét (SEAT,y, = 215, LF = 85%) tdng MOV, M&i Nam trong ngudng
cong suat bén virng clia SGN.

2.3. Gi&i han céng suat dwong cat ha canh cua SGN

Cang Hang khéng quéc té Tan Son Nhat sé hiru 2 dwdng CHC song song (25L/07R
va 25R/07L) v&i khoang cach tim dwdng cét ha canh 365 mét Hinh 1 (AIP Vietnam, Phan
AD 2.SGN, CAAV, 2024) [8]. Theo cac tiéu chuan ICAO [9] va FAA [3], hai dwéng CHC
song song c6 khodng cach tim dwdi 1.035 mét (diéu kién IFR) dwoc phan loai la duwéng
cat ha canh song song phu thudc (Dependent Parallel Runways). Hé qua la trong qua
trinh khai thac tau bay khéng thé thwc hién tiép can ha canh va cat canh hoan toan déc
|ap trén ca hai dwong cat ha canh cung luc; kiém soat khong lwu (ATC) phai ap dung tiéu
chuan phan cach doc dwa trén nhiéu dong khi lwu (Wake Turbulence Separation) theo
ICAO [10].

Hinh 1: So d6 hé théng san dwéorng khu bay Cang Hang khéng quéc té Tan Son Nhét
[8].
Vé ly thuyét, cong suat gio cao diém clia ciu hinh nay duoc tinh theo céng thirc rut
gon cua FAA [3]:
3600
Tavg + thuf
Trong 40, T,yg la thoi gian phan cach trung binh theo Wake Turbulence category
(gidy) va t,,¢ 1a thoi gian dém an toan ATC. Vi td hop tau bay than hep chiém wu thé tai
SGN, Cpoyry dat khoang 40 - 46 lwot/gic [11]. Nhan voi sb gid khai thac hiéu qua (~18,5
gi&/ngay, hé sb sir dung dworng cét ha canh 0,85 - 0,90), cdng suat bén vivng hang ndm
ctia SGN dwoc wdc tinh:
Csustainable = Chourly X Hefr X 365 ~ 280.000 — 300.000 lugt/nam
2.4. So sanh qubc té va vi tri cia SGN
Bang 4: So sanh mét s san bay quéc té twong ddng (nam tham chiéu 2023) [10] [11].

Chourly =



S6

R Khoang A ATM SEAT,,, w
San bay dg’ong cach tim Ph?n pr)n( (nghin &c tinh
cat ha (m) loai (triéu) lwot) hé
canh . (ghe)
London
Heathrow 2 1.415 Déclap 79,2 472 ~225
(LHR)
Bangkok
Suvarnabhu 2 2.200 Déclap 60,1 350 ~195
mi (BKK)
Kuala
Lumpur 2 2.165 Déclap 40,3 270 ~200
(KUL)
Jakarta x
(CGK) 3 1.800/600 HOn hgp 54,0 430 185
Tan Son Phu 5 5 5
Nh&t (SGN) 2 365 thude 42 310 200

Nhuw vay, SGN vé&i khodng céch tim dwéng cat ha canh chi 365 m la trwdng hop dac
biét nghiém trong trong nhém so sanh. Trong khi LHR phuc vu 79,2 triéu khach voi
472.000 luot cét ha canh nhd SEAT,,, I&n va dwdng cat ha canh doc ap, SGN can trén
310.000 lwot cAt ha canh chi dé phuc vu 42 triéu khach, qua d6 phan anh dang nghich ly
fleet mix da phan tich & trén.

3. PHAN TiCH KINH TE: CHIEN LUO'C TAN SUAT VA TAI TRONG

3.1. Khung bai toan téi wu hoéa

Dwé&i rang budc cong suat dwdng cat ha canh cb dinh (MOV,p1ua1 < Csustainable), DA
toan toi wu héa cho nha quan ly san bay ACV c¢6 thé phat biéu nhw sau:

SEKrTli,); LF PAXannual = MOVapnual — MOVcargo - MOVga) X SEATan X LF (2)

Sao cho:
S.t.MOV,pnuar < 295.000 Iwot/nam (3)

Phwong trinh (2) chi ra rang dé téi da héa san lwong hanh khach trong diéu kién
slot ¢6 dinh, con dwong duy nhét 1a tang SEAT,,, (up-gauging) va/hoac tang LF (t6i wu
héa thwong mai). Tang tan suét (MOV,,,,.1) khdng con I lwa chon kha thi.

3.2. So sanh kinh té hai chién lwoc

Chién lwoc A - Tang tan suét (Frequency Expansion): Giir nguyén fleet mix than
hep, tdng sb lwot bay dé ting PAX. Chién lwoc nay bj gidi han cirng bdi cong suat dwdng
céat ha canh va hé théng phan bé slot.

Chién lwgc B - Nang cép tai trong tau bay (Up-gauging): Thay thé hai chuyén A320
(180 ghé) bang mét chuyén B787/A350 (300 + ghé), gitr nguyén sb slot st dung nhung
tang SEAT, .

Bang 5: So sanh kinh té hai chién lwoc trén cing mét slot dwéng cat ha canh.
Chién lwoc A (Tan Chién Ilwoc B (Up-
suat) gauging)

S6 chuyén bay/slot 2 chuyén A320 1 chuyén B787
Hanh khach/slot (LF=80%) 2x180 % 0,80 =288 1x310 x 0,80 = 248

Tiéu chi



Chién lwoc A (Tan Chién Ilwoc B (Up-

Tiéu chi £ .

suat) gauging)
Phi cat ha canh (twong déi) 2Xa 1xB (8> a)
Doaph thu PSC (Passenger 288 x PSC 248 x PSC
Service Charge)
Doanh thu phi hang khéng (F&B, 288 X 1., 248 X 1.,

retail, duty-free)

1 slot (slot dw ra = co héi

Tiéu thu slot dwong cat ha canh 2 slot ting chuyén khac)

Thoi gian turnaround san dé ~45 phut x 2 ~90-110 phut x 1
Ap lwc gate/apron Thép (tau nho) Cao (can gate than rong)

Vé sb hanh khach tuyét dbi, mot chuyén B787 (248 khach) kém hon hai chuyén
A320 (288 khach) khi LF déng nhét. Loi thé thwe sw cla up-gauging ndm & slot giai
phong: khi Chién lwoc B chi dung 1 slot, slot con lai cé thé phan bd cho mét cép chuyén
bay khac, thuc t& cho phép tdng MOV,,,,,,.1 Phuc vu téng lwong khach 1&n hon trong gidi
han coéng suét. Ngoai ra, theo bao cdo tai chinh clia Téng céng ty Cang hang khéng Viét
Nam [14], ty trong doanh thu phi hang khéng (non-aeronautical revenue) dat khoang 38—
42% téng doanh thu, tiém can mwc trung binh toan cau 40-45% [15]. Diéu nay c6 nghia
la méi hanh khach tang thém mang lai doanh thu dang ké tir cac dich vu an ubng, ban 1&
va dich vu mién thué, lam cho chién lvoc tdi da hoa PAX/slot tr& nén hap dan hon la tbi
da héa sb chuyén/slot.

3.3. Chi phi co’ hoi va ngoai tac tiéu cwc cua tinh trang bao hoa

Khi MOV, ;ual VWOt Coustainables SGN €6 thé roi vao trang thai bdo hoa (saturation)
v&i cac hé luy vé mét kinh té c6 thé dinh lwong:

Chi phi lan truyén do cham chuyén (Delay Propagation): Theo mé hinh nghién ctru
cho Eurocontrol [16], chi phi kinh t& binh quan ctia mét phat cham chuyén (delay cost)
tai giai doan block-on dat 68-105 EUR/phut/chuyén bay (quy mo tau than hep). Tai SGN
vai ~850 - 900 chuyen bay/ngay vao nam 2023, mét s cb gay cham trung binh 15
phat/chuyén cé thé gay téng thiét hai ~900.000 -1.400.000 EUR/ngay (quy dbi twong
duwong). Con sb nay khéng bao gém chi phi dén bu hanh khach va ton that uy tin thwong
hiéu.

Chi phi hao mon két cdu mét dworng: Viéc chuyén dich sang tau bay than réng nang
hon lam tang tai trong truc (Pavement Classification Number - PCN) tac dong Ién mat
duworng CHC. Theo tiéu chuén Viét Nam [17] va ICAO [9], tudi tho mat dwdng gidm phi
tuyén khi PCN tang. Day Ia chi phi bao tri tiém &n can tinh vao bai toan kinh té téng thé
déi véi cang hang khang.

4. GIAI PHAP CAN THIEP VA LO TRINH THUC THI

4.1. Giai doan 1 (2024 - 2027): T6i wu hoa trong diéu kién rang budc hién tai

Giai phap 1 - Téi wu hdéa Runway Occupancy Time (ROT): Theo ICAO [10], ROT
binh quan tai cac san bay bao hoa dwoc muc tiéu hda vé mirc 40 - 50 giay. Tai SGN, néu
ROT trung binh gidm tr 55 giay xubng 47 giay thdng qua cai thién 10 trinh 1an va hé théng
dwong lan tat, ly thuyét cho phép tdng cong suat gi®» cao diém thém 1-2 luot/gid, tucrng
dwong khoang 7.000 - 14.000 lwot/nam. Day la mét sw cai thién can bién nhung cé y
nghia trong trang thai bdo hoa.
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Giai phap 2 - Diéu phdi Slot (Slot Coordination): Cac cang hang khéng cé thé ap
dung co ché diéu phdi slot theo chuan IATA [18], bao gém: Phan bd slot dwa trén hiéu
qua khai thac lich st, ap dung phi tdc nghén trong khung gi® cao diém (vi du cac khung
gi®& 06:00 - 09:00, 16:00 - 21:00), déng thdi khuyén khich dich chuyén chuyén bay sang
khung gi® thap diém bang co ché wu dai tai chinh.

Giai phap 3 - Thic day up-gauging bang chinh sach phi: Cac cang hang khéng co6
thé diéu chinh cu trac phi cat ha canh theo huwéng gidm phi/khéach cho tau bay than rong
(khuyén khich up-gauging) va tang phi/chuyén cho tau than hep trong gi® cao diém (han
ché slot waste). C6 thé tham khao cac mé hinh tinh phi phan biét theo tai trong dang ap
dung tai cac cang hang khéng ban rén (nhw cac CHKQT Heathrow, Changi...).

4.2. Giai doan 2 (2027 tr& di): Tai co cadu mang bay sau khi san bay Long Thanh
dwa vao khai thac

Khi Cang Hang quédc té Long Thanh (LTT) di vao khai thac giai doan 1 (cong suét
25 triéu hanh khach/nam theo quy hoach xay dwng mang cang hang khéng Viét Nam
[19], SGN sé& duwoc gidi phong mét lwong Ién tan suét. L6 trinh tai co cau dé xuat: (1)
LTT tiép nhan toan bd dwdng bay qubc té dwdng dai va mot phan dwdng bay quéc té
khu vwc Déng Béc A; (2) SGN tap trung vao dwong bay ndi dia va qudc té khu vuc
ASEAN ngén, duy tri vai trd cdng hang khédng dau méi (hub) néi dia cho mién Nam. S
phan ludng nay cho phép tham sb SEAT,,, tai mdi san bay duoc ti wu hoa theo déc thu
thj trwdng riéng, thay vi buéc mét san bay phuc vu tat ca phan khuc.

~ 1,7 lwot/gi&

5. KET LUAN

Bai bao da thiét 1ap va ap dung md hinh toan hoc quy ddi lvu lwong hanh khach
thanh tan suét cét ha canh tai Cang Hang khong québc té Tan Son Nhét, dwa trén phwong
phap luan chuan cia ICAO va FAA. Cac phan tich cho thay:

- V&i SEAT,y ~ 200 ghé/chuyén va LF = 80%, muc tiéu 50 triéu hanh khach/nam
doi héi tbng MOV, ua = 325.000 - 330.000 lwot, vuot 10 - 15% cdng suét bén virng cla
cau hinh dwéong cat ha canh phu thudc hién tai ctia SGN.

- Phan tich d6 nhay cho thay két qua nhay cadm manh v&i SEAT,y,: tang SEAT,,, tir
200 I&n 215 ghé/chuyén (twong dwong téng ty trong tau than rong tr 18% 1én ~25 - 28%)
co thé gidm MOV, xubng ~290.000 Iwgt/nam, dua tdng MOVaynua V€ mic bién cla
ngudng bén virng.

- Vé kinh té, chién lwgc up-gauging la wu viét hon trong bdi canh slot bi gi¢i han
clng: Mi slot gidi phéng co thé dwoc tai phan bd dé tang tbng san lwong hanh khach
hé théng ma khéng vuot nguéng ATM.

- Giai phap bén virng dai han la phan ludng lwvu lwong gitba SGN va LTT theo co
ché tai co cAu mang bay cé cha dich, khéng phai chi chuyén giao co hoc moét sé dwdng
bay.

Nghién ctru d& bwdc dau st dung SEAT,,, wéc tinh tie di liéu lich trinh thir cap do
han ché tiép can di¥ liéu. Cac nghién ctru tiép theo can khai thac bd dir liéu ACARS hodc
CNS/ATM dé hiéu chinh mé hinh véi d chinh xac cao hon, déng thei tich hop phan tich
cong suat san dd nhw mot rang budc bd sung trong bai toan up-gauging.
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