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Tém tiit

Bai bao danh gia kha nang vng dung mo hinh via
hé quang dién trén tuyén PT.353 - Hai Phong
théng qua phén tich cdc chi s6 nang heong, méi
triweong va kinh té theo khung phan tich vong doi
(LCA) va chi phi vong doi (LCC). Voi dién tich
lap dat 2.000m*/km, hé thong PV cé thé tao ra
khoang 254.800 kWh/nam/km, dap vng hon 300%
nhu cau dién cho chiéu sang va hé thong giao
théng théng minh (ITS), dong thoi tao ra khodng
191.874 kWh/nam/km dién dw thira. Lwong phat
thai CO2 tranh dwoc woc dat =168 tCOx/nam/km,
cho thdy loi ich méi truong ré rét.

Phan tich vong doi cho thdy thoi gian hoan von
nang lwong (EPBT) khodang 7 nam, phu hop voi
cde nghién ciru quéc té, trong khi thoi gian hoan
von carbon (CPBT) chi khodng 1,2 nim nho hé sé
phat thai luoci dién Viét Nam con cao. Vé kinh té,
véi chi phi dau tw gia thiét 400USD/m?, thoi gian
hodn von tai chinh wéc khodng 92 nam, cho thdy
mé hinh hién chira kha thi vé mdt thwong mai. Tuy
nhién, két qua khang dinh via hé quang dién kha
thi vé mdt ky thuat va hiéu qua moi truong, ddc
biét khi xem xét trién khai thi diém va 16 trinh giam
chi phi trong tuong lai.

Tw khoa: I{z’a he quang dién, mq}t dwong phat
dién, thu hoi nang luong, hoan von nang luong,
giao thong thong minh, gidm phat thai CO..
Abstract

This paper evaluates the application of
photovoltaic (PV) sidewalks along the DT.353
corridor in Hai Phong City using Life Cycle
Assessment (LCA) and Life Cycle Cost (LCC)
frameworks. With an installed area of 2,000 m’

per kilometer, the PV system can generate
approximately 254,800 kWh/year/km, supplying
over 300% of the electricity demand for public
lighting and intelligent transportation systems
(ITS), while producing about 191,874
kWh/year/km of surplus electricity. The avoided
CO; emissions are  estimated — at=168
tCOy/year/km, indicating significant
environmental benefits.

Life-cycle analysis shows an Energy Payback
Time (EPBT) of approximately 7 years, consistent
with international studies, whereas the Carbon
Payback Time (CPBT) is only about 1.2 years due
to Vietnam s relatively high grid emission factor.
From an economic perspective, assuming an
investment cost of 400 USD/m? the simple
financial payback period is around 92 years,
indicating limited commercial feasibility under
current conditions. Nevertheless, the results
confirm that PV sidewalks are technically feasible
and environmentally effective, with strong
potential for pilot implementation and future
deployment as costs decrease and supportive
policies are introduced.

Keywords:  Photovoltaic  pavement,  Solar

pavement, Energy harvesting, Energy payback
time, intelligent transport, Carbon emissions.

1. Gi6i thi¢u

Su phat trién nhanh ciia hé théng giao thong d6 thi
tai Viét Nam kéo theo nhu cau ngay cang 16n vé nguon
dién 6n dinh cho chiéu sang duong phd, camera giam
sat, cam bién luu luong va cac thiét bi giao thong
thong minh (ITS). Trong bdi canh do6, viéc tich hop
cac ngudn ning luong tii tao phan tan vao ha ting
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giao thong dang dugc xem 1a mot hudng tiép can tiém
nang nham giam phy thudc vao ludi dién va nang cao
tinh ty chi nang lugng cua do6 thi. Cac do thi ven bién
nhu Hai Phong c6 diéu kién birc xa mit troi twong ddi
thuan loi, tao tién dé cho viéc xem xét ung dung cac
hé thong quang dién (photovoltaic - PV) trong khong
gian giao thong do6 thi.

Trong khoang mét thap ky gan déy, cong nghé mit
duong va via he¢ quang dién da dugc nghién ctiu va
phat trién voi nhiéu cau hinh khac nhau, bao gém tim
PV composite, mo-dun PV rong, 16p phii polymer ban
trong sudt va cac mo hinh PV than thién méi truong
thé hé mai. Cac nghién ctru quc té cho thay, khi dwoc
b tri tai cac khu vue chiu tai trong nhe nhu via he va
duong di bo, cac cau hinh nay co thé dap ung dong
thoi yéu cau truyén luc, chéng truot, ¢ bén co hoc va
hiéu suét quang dién & muc chéip nhan duoc [1-5].
Mot sb nghién ctru thuc nghiém tai chdu Au va chau
A ghi nhan sin lugng dién dat khoang 120-180
kWh/m?/ndm, pht hop cho cac tmg dung cép dién
phan tan nhu chiéu sang, thiét bi ITS hodc tram sac
cho phuong tién dién c¢& nho [2], [3].

Tai Viét Nam, cc nghién ctru vé tich hop PV vao
ha tang giao thong con tuong ddi han ché, dic biét
trong bdi canh khi hau néng 4m, birc xa cao va moi
truong do thi nhidu bui ban. Hai Phong 1a d6 thi ven
bién c6 téng birc xa trung binh nim khoang 1.200-
1.400 kWh/m?nam, s6 gio ning vao khoang 1.600
gid/nam va tdc d6 gid trung binh cao hon so véi nhiéu
d6 thi noi dia, co thé gop phan cai thién diéu kién tan
nhiét cho mo6-dun PV. Tuyén PT.353 (Pham Vian
Pong) co6 mit cat ngang rong, nhu cau chiéu sang va
trién khai ITS 16n, dong thoi via hé tuong ddi thong
thoang, cho phép xem xét bd tri dai via hé quang dién
v6i bé rong khoang 2m doc tuyén. Mit cit ngang dién
hinh cta tuyén DT.353 dugc minh hoa trong Hinh 1.

Trén co s& d6, nghién ctru nay duoc dinh vi nhu
mot danh gia dinh lugng so bo vé kha ning tmg dung

_
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via h¢ quang dién trong diéu kién d6 thi ven bién Viét
Nam, dya trén cac phan tich nang lugng, méi truong
va kinh té theo khung chuin hoa LCA/LCC (Phén tich
vong doi /Chi phi vong doi). Két qua nham cung cap
co s& khoa hoc ban dau cho viéc xem xét trién khai thi
diém, trong khi cac nghién ciru thuc nghiém va mo
phéng chi tiét hon sé& cAn duoc thyuc hién trong cac giai
doan tiép theo.

2. Téng quan mit dwong quang dién

2.1. Sw hinh thanh va phdt trién ciia cong nghé
mdt dwong quang dién

Trong hai thap ky gan déy, nghién ctu vé mat
dudng quang dién phat trién manh nhu mot giai phap
tan dung dién tich mat duong - via he dé thu nang luong
mit trdi cho ha ting giao théng do thi. Téng quan tai
liéu cho thdy mo-dun PV tich hop mat dudng cé thé trd
thanh mot phan ciia hé thong giao thong thong minh va
ha tang tu chu niang lugng trong bdi canh ning luong
tai tao ngay cang dugc chu trong [4], [5].

Khéc véi PV mai nha, PV méat duong doi hoi thay
d6i dang ké vé vat lidu va cau tric, tir [6p phu polymer
ban trong sudt dén 16p truyén luc composite, mo-dun
PV rong hodc tim PV ¢6 kha ning chéng truot - chong
mai mon [1], [2], [3]. Cac ciu hinh dai dién dang
nghién ctru va ing dung dugc minh hoa trong Hinh 2.

$
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Hinh 2. Céc cdu hinh mdt duwong PV
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11.50 10.00

11.50

350 09 10.00

5,00 I,,o"sig’a,so | 3.50

VIAHE

I L

AL

L
I
L

[ ]

1.50%

W

\ DAl PHAN CACH

50 3.50 i 3.50

Hinh 1. M@t cit ngang dwong tinh 353 hign trang

SO 84 (11-2025)



TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

Ky thuat va Cong nghé Hang hai

luwong cho chiéu sang, cam bién, camera va tram sac
phuong tién dién hang nhe [1], [3]. Pay 1a m6 hinh ha
tang tu chii nang lugng phi hop vé6i dinh huéng “do
thi thong minh - xanh - it phat thai”, thé hién trong
Hinh 3.

H§ théng chiéu séng
giao thong

Anh niing
mit troi

Bj bién tin

Hinh 3. PV trong hé thong ITS

2.2. Dic tinh nhigt va cdc yéu té khi hiu dnh
hwong dén hiéu sudat PV

Hiéu suat mo-dun PV chiu anh huéng 16n béi nhiét
do bé mat, bl xa, gio, do 4m va byi. Do dit ndm
ngang, mo-dun PV thuong nong hon PV mai va hi¢u
suit giam 0,25-0,45%/°C [5]; tai khi hau nhiét ddi,
nhiét d¢ mat duong 55-65°C co thé 1am giam 10-20%
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hiéu sudt. Cac giai phap ha nhiét nhu 16p phu mat gitp
giam 8-12°C va cai thién hiéu suit, dong thoi giam
hiéu tmg dao nhiét [5], trong khi cdu trac rdng ting
trao d6i khi va giam nhiét d0 mo-dun [2]. Bui giao
thong va dau m& c6 thé lam giam 5-12% san lugng
néu khong vé sinh dinh ky [3], [4], nhung 16p phu
polymer ban trong sudt thé hé méi cho thay kha ning
han ché bam bui va duy tri truyén sang 6n dinh [1],
[3]. Diéu kién ven bién ctia Hai Phong véi gié 16n va
birc xa 6n dinh tao moi trueong thuan loi cho van hanh
md-dun PV va thtr nghiém via hé quang dién.

2.3. Vit ligu, cdu tric I6p bé mdt va dic tinh co
hoc ciia PV

Cac mo6-dun PV tich hop mat duong can hé vat lidu
nhiéu 16p dé chiu méi truong ngoai troi, bao vé té bao
quang dién va duy tri truyén sang. Céc 16p phii polymer
ban trong subt, PMMA, polyurethane hodc kinh cudng
luc moéng cho thdy kha ning truyén sang cao, chong
trugt va phu hop cho khu vuc giao thong nhe.

Céu trac dang chi y 1a mo-dun PV rdng dit trong
bé tong tu 1én, gitip giam tai 1én mo-dun, tao khoang
d6i luu tan nhiét va thuan loi cho b tri day dan. Lop
phi polymer ban trong sudt dong thoi ting an toan di
b6 nho d6 bam dinh t6t va do truyén sang 78-85%.
L6p truyén luc bén dudi cé nhiém vu phan b tmg suat,

Bdng 1. So sanh cdc ddc tinh vt liéu va céu triic mé-dun PV [1], [2],] 3]

Do
s A Chu tric lop ‘ A 5 oA X 2
Loai mé-dun / . Lép truyén truyén  Hi¢u suat/Sian lwgng L
STT . trén (Top- B . Ghi chu
nghién ciru lwe sang (kWh/m?/nam)
layer)
(%)
, e - Phi hop
PU ban trong Lép vat ligu Chua cong bo kWh, o
PV polyurethane B R . o . choviahe,
1 ) B sudt, chong composite ~85% nhung hiéu suat duy tri . .
bén trong suot . L . tai nhe/di
trugt nhya on dinh nho giam nhiét b3
0
. Lép vat ligu Giam nhiét
PV rong trong . . ~150-180 kWh/m*nam o
2 Kinh/PMMA composite 75-82% o 5-7°C, tai
SCC (mo6 phong)
nhya nhe
Giam hiéu
PV duong bd ) . Tam dém B suat do
3 sz Kinh cuong lyc 88-90% 120-160 kWh/m*nam
truyen thong EVA ngang 0°,
tai xe nhe
PV I - Mit duong . ) o Nhay voi
. Polymer ban Lép phén tan O
4 PV composite B . P 80-88% 130-170 kWh/m*nam nhiét do,
o, trong suot ung suat
nhiéu 16p tai nhe
PV 1I - Mat duong B Lép vat ligu L
o ) PMMA chong . Tai di
5 PV than thién voi composite 78-85% 154,40 kWh/m?*nam R
N trugt bo/xe dap
moi trudng nhya
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trong d6 vat liéu composite hodc polymer nhiét rin
dugc xem 14 hiéu qua nhét.

Hau hét nghién ctru déu khuyén nghi lap PV tai via
hé, 16i di bo va dai phan cach nham ti wu tudi tho va
hiéu suat quang dién. Cac dic tinh va cau tric mo-dun
dai dién duogc téng hop trong Bang 1.

2.4. Higu sudt néing lwong va mé hinh tinh todn
cho PV via hé/mdt dwong

M6 hinh hoa 14 cong cu thiét yéu dé danh gia hiéu
suét mat duong PV trong diéu kién thuc té. Cac mod
phong cho thay cau trac rdng gitp giam 5-7°C nhiét
d0 van hanh cua mo-dun so véi le“ip truc tiép trén bé
mat [2], dac biét quan trong trong khi hau nhiét déi.
Du hiéu suét tuyét ddi thap hon PV mai do goc dat 0°,
san luong tong thé van dang ké nhd dién tich trién khai
16n va lién tuc doc via hé [3], [4]. Bén canh d6, mo
hinh hoa cling cn xem xét hiéu ung phan xa bé mat,
boi 16p phit mét co thé cai thién chiéu sang ban dém
nhung ddng thoi gy thay ddi phan bd anh sang, anh
huong dén kha nang quan sat va an toan giao thong.
2.5. Danh gida vong doi va chi phi vong doi

LCA va LCC 1a co s quan trong dé danh gia tinh
bén ving ciia mat dudng quang dién. Mot sd nghién
ctru thyc nghiém cho thay PV pavement c6 kha ning
giam phat thai CO, va ha nhiét d6 bé mat, gop phan
giam hi€u trng dao nhiét do thi [5]. Hiéu qua LCA phu
thugc manh vao vét li€u 16p phu trong sudt, quy trinh
thi cong va chién lugc bao tri [4].

Vé kinh té, chi phi diu tu ban ddu cia PV thuong
cao hon mat duong thong thuong, nhung trong vong
doi 20-25 nam, hé thong giup giam dang ké chi phi
dién cho chiéu sang va ITS. Mot s6 cdu hinh PV thé
hé méi co6 gia dién hoa von (LCOE) tiém c4n PV mai
tai khu vuc birc xa cao [4], cho thdy tiém ning {mg
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dung trong d6 thi. Cac chi s6 LCA-LCC dugc trinh
bay trong Bang 2.

2.6. Khodng tréng nghién civu va tinh phit hop
voi Viét Nam

Céc nghién ctru qubc té vé mit duong quang dién
chu yéu thuc hién tai My, Trung Qudc va chau Au,
nhung chua danh gia trong diéu kién néng 4m, birc xa
cao, mua nhiéu va giao thong hdn hop nhu & Viét Nam.
Nhiing dac trung khi hdu nay cung véi bui do thi va
su 130 héa 16p phii polymer dit ra yéu cau diéu chinh
cu triic vat lidu va giai phap tan nhiét khi ap dung PV
cho via he.

Ngoai ra, chua c6 nghién ctru nao xem xét tich hop
PV cho cac g dung d6 thi dac thu cia Viét Nam nhu
chiéu sang duong phé, tram sac xe may dién va hé
thdng ITS. Vi didu kién khi hau ven bién, birc xa on
dinh va via hé rong, tuyén DT.353 (Hai Phong) 1a vi
tri phit hop dé thir nghiém mé hinh nay va lam co s&
nhan rng trong cac do thi khac.

2.6. Khodng trong nghién ciru trong béi cinh
Viét Nam

Mic di c6 nhiéu két qua nghién ctru qudc té, viéc
4p dung via hé quang dién trong diéu kién khi hau
nhiét d6i gié mua, do 4m cao va moi truong do thi ven
bién nhu Viét Nam van con thiéu cac déanh gia dinh
lugng cu thé. Cac yéu t6 nhu bui ban do thi, che bong
tir cay xanh, tac dong ctia moi truong bién va dic diém
phu tai giao thong dia phuong c6 thé anh huong déng
ké dén hiéu suit va tudi tho cua hé théng PV, nhung
chua duoc xem xét ddy dii trong cac nghién ctru trude.
Do d6, cac nghién ctru trudng hop tai Viét Nam 1a can
thiét nhim kiém chtng kha ning tung dung va diéu
chinh cac gia thiét thiét ké cho phu hop véi didu kién
thuc té trong nudc.

Bing 2. Téng hop cdc chi sé LCA - LCC trong cdc nghién citu PV pavement [1], [4], [5]

STT Chi sb Gia tri dién hinh Ghi chi
. EPBT - Thoi gian hoan vén 3.7 ndim PV tén ning luong sén xuét nhung thu hdi
nang luong nhanh trong vung buc xa cao
5 CPBT - Thoi gian hoan vén 46 mim Thoi gian dé leong CO> t,rénh phf’lt thi bu
Carbon) luong CO2 san xuat ban dau

GWP - Giam phat thai CO2
trong vong doi

Téng giam CO; theo km

4 2,15 x 10" kg COx/km

duong (quy mo 16n)
5 LCOE - Gia dién hoa vén

1611,89 kgCO2/m?/20
nam (PV II)

0,45 USD/kWh (PV 1I)

Gia tri tir thir nghiém thyc t& PV II

Khi ap dung rong rii hé théng Pv + mit duong
mat tich hop
Thép hon PV mai nghiéng (~1 USD/kWh)

Chi phi béo tri (O&M)

Tudi tho mo-dun

Thip
20-25 nam

Chu yéu lam sach bé mat, kiém tra inverter

Tuong duong PV mai
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3. Ung dung md hinh via hé¢ quang dién cho
tuyén DT.353 va phan tich bén virng

3.1. Diéu kién tuyén dwong va ciu hinh hé
thong via hé quang dién

Trén co s& didu kién hinh hoc va khai thac, nghién
clru d& xuét phuong an bd tri via hé quang dién doc
mot bén tuyén, v6i bé rong diy mo-dun sir dung cho
PV 1a 2,0m trén nén via hé hién hiru. Céu trac dién
hinh cta hé thdng via hé quang dién duoc xay dung
trén co s& cac cau hinh “PV I” va “PV II” da duoc
cong bd [7], [8]. Cau triic nay phi hop véi cac nghién
clru da chi ra rang viéc sir dung 16p composite goc
nhua trung gian gitip phan bd déu g suat, giam bién
dang cuc b va bao vé mo-dun PV trude tac dong co
hoc, tir d6 kéo dai tudi tho hé théng [7], [4], [8]. Hinh
4 minh hoa so d6 cdu triic va vi tri b tri via hé quang
dién trén tuyén DT.353.

Hinh 4. Mé phéng bé tri PV trén via hé PT.353

3.2. Tinh todn tiém ning nding lwong va khd
ndng cdp dién cho ha ting giao thong

3.2.1. Gid thiét va phirong phdp tinh

San lugng dién trung binh ndm cuia hé thong via he
quang dién trén 1km tuyén duoc tinh theo cong thirc
tiéu chudn ap dung cho hé thong PV ndi luéi [5], [6]:

Eyear = Apy X Gannuar X Mpy X (1 — Lsys) 1)

V6i Eyeqr 12 san lugng dién trung binh hang nam
(kWh/nam/km);

Trong nghién ctru ndy, ton that hé thong tong hop
Lgys=30% duogc su dung nham phan 4nh cac yéu tb bat
loi trong diéu kién via he¢ d6 thi, bao gdm: Suy giam
hiéu suét do nhiét do van hanh cao (10-15%), che
bong cuc b tir cay xanh va cong trinh 1an can (5-10%),
bam buyi va mai mon bé mat (5-8%), cung v6i ton that
dién va bién tan (3-5%). Cach tiép can nay phu hop
véi cac nghién ctru PV via he trong mai truong do thi
¢6 che bong khong dong déu, khi chua trién khai mo
phong hinh hoc chi tiét.

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Két hop voi s6 lieu duge dua ra trong Bang 3, ta
co:

Eyeqr = 2000 x 1300 x 14 X (1 - 0,3)

= 254.800 kWh/nam/km

Nhur véy, véi cau hinh gia thiét, 1km via h¢ quang
dién trén tuyén DT.353 c6 thé tao ra khoang 255MWh
dién mdi nam.

3.2.2. Nhu cdu dién cho chiéu sang va hé thong ITS

Dé danh gia kha ning tu cung cap niang luong cho
ha ting giao thong, nghién ciru xét téi ba nhom phu
tai chinh:

- Chiéu sang duong bo;

- Hé thong giao thong thong minh (ITS: Camera,
cam bién, bién béo thay ddi ngi dung);

- Tram sac cho xe dap dién, xe may dién.

V6i gia thiét mdi km tuyén c6 khoang 40 cot dén,
mdi cot st dung bo dén LED cong suat 100W va thoi
gian chiéu sang trung binh 11 gio/dém, dién nang ticu
thu cho chiéu sang la:

Ejigne = 40 X 0,1 x 11 x 365

= 16.060 kWh/nam/km )

Hé thong ITS gia thiét gdm 10 vi tri, mdi vi tri tich
hop camera, cam bién va bién bao dién tir voi tng
cong sudt khoang 260W. Khi van hanh lién tuc 24
gio/ngay, dién nang tiéu thu la:

EITS = 2,6 X 24 X 365

= 22.776 kWh/nam/km 3)

Ngoai ra, néu bd tri 2 tram sac cho xe may dién
mdi km, véi cong suat mdi tram 3,3kW va thoi gian
hoat dong trung binh 10 gid/ngay, dién nang danh cho
sac phuong tién la:

Echarge = 2 % 3,3 X 10 X 365

= 24.090 kWh/nam/km “)
Téng nhu cau phu tai:
Eloaa = Eiight + Eirs + Echarge ) )
= 62.926 kWh/nam/km
So sanh vai san lugng PV:
Eipaa _ 62.926 ~ 24.7% ©)

Eyeqr  254.800

Két qua cho thdy, voi cdu hinh gia thiét, hé thong
via h¢ quang dién trén 1km tuyén du kha nang tu cip
100% dién cho chiéu sang, ITS va tram sac, df)ng thoi
con du khoang 75% san lugng dé hoa ludi hodc cp
cho cac phu tai do6 thi khac. San lugng du thura:

102
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Eyear — Eipaa = 191.874 kWh/nam/km  (7)
Biéu dd co céu tiéu thu dién duoc thé hién trong

biéu dd Hinh 5.

Elight
260 0

Echarge
38%

EITS
360 0

= Elight = EITS = Echarge

Hinh 5. Biéu dé co ciu phu tii
3.3. Ddanh gia moi trwong va vong doi
3.3.1. Giam phat thai CO; do thay thé dién luci

Luong CO; tranh phat thai nho thay thé dién lusi
béng dién tir via he quang dién dugc xac dinh theo:

ACO, = Eyear X EFgrid (8)

Vi EF g 12 hé s phat thai lugi dién Viét Nam
lay bang 0,6592 tCO/MWh theo DCC/MONRE
2023; tirc 1a khoang 168 tan CO»/nam cho mdi km via
h¢ quang dién;

Trong vong doi 20 nam, tong lwong phat thai tranh
dugc wée khoang 3.359 tin COykm, gia thiét san
luong PV 6n dinh.

3.3.2. Thoi gian hodn von nang lwong (EPBT)

Pé tinh EPBT, tong ning lugng tich liy (Eemb)
cua hé théng duoc xac dinh béng cach cong toan bd
ning luong tiéu thu trong qua trinh san xuat mo-dun
PV, ché tao 16p phii composite - polymer, san xuét vat
lidu két cAu, van chuyén va thi cong lap dat. Trong
nghién ctru nay, gia tri nang lwong ham chira dugc udc
tinh theo dai 800-1100 kWh/m?, twong rng véi cac hé
PV mat duong loai nhe, chi bao gf)m nang lugng cho
mo-dun PV va 16p polymer truyén sang [5], [8]. Cac
gi4 tri nay khong bao gdm ning lugng cho két cdu 4o
dudng dé tranh trang 13p véi chi phi xay dung ha ting
hién hiru. Vi muc dich minh hoa, nghién ctru gia thiét
gi4 tri trung binh 900 kWh/m? cho toan bd cau phan
lién quan dén PV:

Epmp = Apy X 900 = 2.000 X 900 o)
= 1.800.000 kWh/km

Thoi gian hoan vén ning lugng duge tinh theo:

Ky thuat va Cong nghé Hang hai

Eemp _ 1.800.000

EPBT = ~ 7254.800

~7,1nam  (10)
Eyear
Gia tri EPBT ~ 7,1 nam nam sat ngudng trén cia
dai 5-8 nam duoc bao cao cho cac hé théng PV tich
hop ha tang trong cac nghién ctru quc té [5], [7], [8],
phan anh anh hudng cia diéu kién nhiét déi va b tri
mo-dun nim ngang.
3.3.3. Thoi gian hoan vén carbon (CPBT)

CPBT dugc hiéu 1a s6 nam can thiét dé luong CO,
tranh phat thai nho van hanh hé théng PV bu lai lugng
CO; phat thai trong giai doan ché tao. Gia sir tong phat
thai CO, ham chira trong vat liéu va lap dat hé thong
via hé quang dién 1a 200 tin COy/km (gia trj trung
binh tham khao tir cac nghién ctu LCA cho PV mit
duong [6], [8]), CPBT duogc xac dinh:

2
CPBT =%’Z§”~1—ggz 1,2 ndm (11)

Két qua cho thay, xét trén khia canh carbon, hé
thong via hé quang dién co kha ning hoan von phat
thai trong khoang 1,2 nam dau van hanh; phan thoi
gian con lai trong vong doi s€ dong gop rong vao muc
tiéu giam phat thai khi nha kinh.

So v6i cac nghién ctru PV via hé tai chau Au va
Béc My, noi CPBT thudng nam trong khoang 4-7 nam,
gia tri CPBT thap tai Viét Nam phan anh hiéu qua khir
carbon vuot trdi cua PV trong bdi canh ludi dién c6
cuong d6 phat thai cao, qua d6 nhin manh vai trd ciia
cong nghé nay trong cc chién luoc giam phat thai
quéc gia.

3.4. Phén tich LCC va khd ndng khd thi
3.4.1. Gid thiét chi phi dau tu, vdn hanh va gid dién

Phan tich chi phi vong doi dugc thyc hién trén co
s& cac gia thiét dién hinh, nhim minh hoa phuong
phap va danh gia xu hudng kinh té cia giai phap via
hé quang dién cho 1km tuyén PT.353. Do chua c6 s6
lidu don gia xay dung cu thé cho loai két cAu nay tai
Viét Nam, cac gia tri chi phi du¢i day duoc coi la gia
thiét ky thuat, tham khao tr dai chi phi ctia cac mo-
dun PV mat duong chuyén dung trong cac nghién ciru
qudc té.

- Chi phi dau tw ban dau cho via hé PV:

Do hién chua ton tai don gia xay dyng chinh thuc
cho két ciu via hé quang dién tai Viét Nam, nghién
clru nay sir dung muec chi phi gia thiét nhim minh hoa
phuong phap phan tich LCC va déanh giad xu hudng
kinh té, thay vi dua ra két luan dau tu cu thé. Gia thiét
chi phi trung binh cho 1m? via hé quang dién la
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Bing 3. Cic kich bin khdc nhau khi thay déi chi phi dau tw PV

Chi phi diu tu Téng CAPEX Loi ich rong hiang nim Thoi gian hoan vén don
PV (ty VND/km) (ty VND/km) gidn (nam)
400 USD/m? 20,96 0,227 =92
350 USD/m? 18,34 0,227 =~ 81
300 USD/m? 15,72 0,227 =~ 69
250 USD/m? 13,10 0,227 =58
200 USD/m? 10,48 0,227 =~ 46

400USD/m? [5], [7], [8] (bao gdm mo-dun PV, 16p
phii composite, phu kién va lip dat). Chi phi dau tu
ban dau va vai ty gia gia thiét 1 USD = 26.200 VND,
ta co:
Co = 400 x 2.000 = 800.000 USD
~ 20,96 tiVND
- Chi phi van hanh - bao tri (O&M):
Céc nghién ctru vé PV mit dudng goi ¥ chi phi
O&M hiang nim thuong vao khoang 1-2% chi phi dau
tu [1], [4], [S]. Nghién ctru nay chon gia tri trung binh
1,5%:

(12)

Cogm = 0,015 x C, (13)
~ 314,4 trieu VND /nam/km

- Gid dién chiéu sing cong cong:

Theo biéu gia dién hién nay, nhoém “Chiéu sang
cong cong, don vi hanh chinh sy nghiép, dugi 6kV”
¢6 gia dién khoang 2.124VND/kWh. Do hé thong via
hé PV chit yéu cdp dién cho chiéu sang, ITS va mot
phan phu tai cong cong, nghién ciu nay lay
2.124VND/kWh lam gia dién tham chiéu dé tinh gia
tr dién nang tiét kiém duoc.

- San lwong dién PV hang nam:

Gia trj dién tuong duong (ti VND /nam/km):

Benergy = Gia dién X Eeq (14)
= 254.800 x 2.124 ~ 0,54

Loi ich rong hiang niam (sau khi trir chi phi O&M
ti VND/nam/km):

Brer = Benergy — Cogm (15)
~ 0,227 tiVND /nam/km
3.4.2. Thoi gian hoan von tai chinh

Véi dong tién don gian chi xét gia tri dién ning
tiét kiém duogc va chi phi van hanh - bao tri, thoi gian
hoan vén tai chinh don gian dwoc uéc tinh:

Co 20,960 x 10°
B,.. 226,795,200

Nhu vay, véi gia thiét chi phi 400USD/m?, ty gia
khoang 26.200VND/USD va gi4 dién chiéu sang cong
cong hién hanh, thoi gian hoan von tai chinh thuan tay

cua via hé quang dién 1én t&i khoang 92 nam, 16n hon
dang ké so v&i vong doi khai thac hop 1y ciia két cdu
(20-25 nam). Két qua nay cho thay, trong diéu kién
chi phi va co ché gia hién tai, mo hinh via hé quang
dién chua dat dugc tinh kha thi vé mat kinh té thuong
mai néu chi xét loi ich truc tiép tir dién ndng tiét kiém.

Tuy nhién, cin nhin manh rang thoi gian hoan vén
tai chinh phu thudc rat manh vao chi phi dau tu ban
dau - tham sb hién con bién dong 16n do cong nghé
via hé quang dién dang & giai doan thir nghiém va cha
yéu dwa vao mo-dun chuyén dung nhap khau. Khi xét
dén cac kich ban giam chi phi nho ndi dia hoa vat lidu,
t6i uu hoa thiét ké két cau, hodc ap dung cac co ché
khuyén khich ning luong tai tao (gia dién wu dai, tin
chi carbon, duyr 4n trinh dién cong ngh¢), thoi gian hoan
von tai chinh c6 thé dugc rat ngan dang ké. Phan tich
kich ban cho cac muc chi phi dau tu khac nhau cho
thdy xu hudéng cai thién rd rét tinh kha thi kinh té cta
hé théng via hé quang dién trong trung va dai han
(Bang 3).

Bén canh d6, khi danh gia ¢ goc do tong hop, can
xem xét thém céc loi ich gian tiép kho luong hoa bang
tién nhu: néng cao do tin cay cp dién cho hé thong ITS,
giam phu thugc vao ludi dién d6 thi, cai thién hinh anh
d6 thi xanh - thong minh, va tiém ning giam hiéu tmg
dao nhiét d6 thi khi két hop v6i cac giai phap mat dudng
mét. Do d6, két qua phén tich LCC trong nghién ctru
nay cho thdy mo hinh via hé quang dién kha thi vé& mat
ky thuat va moi truong, trong khi tinh kha thi kinh té
phu thudc manh vao 19 trinh giam chi phi va chinh sach
hd trg trong giai doan trién khai tiép theo.

4. Két luan

Nghién ctru da chung minh mo hinh via heé quang
dién tai tuyén DT.353 - Hai Phong kha thi vé mit k¥
thudt, voi san lugng dién trung binh khoang
254.800kWh/nam/km, dap Gng hon 300% nhu cau
dién cho chiéu sang, hé thong giao thong théng minh
(ITS) va tram sac phuong ti€n dién hang nhe cta tuyén,
dong thoi tao ra khoang 191.874kWh/nam/km dién du
thira c6 thé hoa ludi hodc cép cho cac phu tai d6 thi
khac. Luong phat thai CO- tranh dugc udc dat khoang
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168 tCO»/nam/km, cho thiy lgi ich méi truong 16 rét
cua giai phap.

Phan tich vong doi cho thdy thoi gian hoan vén
nang lugng (EPBT) ciia hé thong via hé quang dién
vao khoang 7 nam, phu hop véi dai gia tri dugc bao
c4o cho cac hé théng PV tich hop ha ting giao thong
trong céc nghién ctru qudc té. Pang chu ¥, thoi gian
hoan von carbon (CPBT) chi khoang 1,2 nam, thap
hon déng ké so v6i muc 4-7 nam thuong thay trén thé
gidi. Két qua nay phan anh dic thu cia bdi canh Viét
Nam, noi hé sb phat thai lu6i dién con cao (0,6592
tCO/MWh), khién viéc thay thé dién ludi bang dién
mat troi mang lai hiéu qua giam phat thai nhanh va rd
rét hon.

Vé mat kinh t&, voi chi phi dau tu gia thiét
400USD/m? (twong duong 20,96 ty VND/km) va mirc
gia dién chiéu sang cong cong hién hanh, thoi gian
hoan von tai chinh don gian cta hé thong vao khoang
92 nam, vugt xa vong doi khai thac hop 1y ciia két ciu.
Két qua nay cho thdy, trong diéu kién chi phi va co
ché gi4 hién tai, via hé quang dién chua kha thi v& mat
kinh té thuong mai néu chi xét loi ich truc tiép tir dién
nang tiét kiém. Tuy nhién, phén tich kich ban cho thay
khi chi phi dau tu dwoc giam nho noi dia hoa cong
nghé, t6i wu hoa thiét ké hodc ap dung cac co ché hd
trg nang luong tai tao, thoi gian hoan von tai chinh c6
thé dugc rut ngin dang ké, cai thién trién vong trién
khai trong trung va dai han.

Tong hop cac két qua, nghién ciru khing dinh via
hé quang dién 1a giai phap c6 tiém ning cao vé k¥
thuat va moi trudng cho phat trién giao thong thong
minh va giam phat thai d6 thi, dac biét tai cac do thi
ven bién nhu Hai Phong. Dé trién khai & quy mé thuc
té, can tiép tuc nghién cuu ti wu vat liéu, danh gia do

bén lau dai trong diéu kién khi hau nhiét déi - ven bién,

ddng thoi xay dung 1 trinh giam chi phi va co ché
chinh sach pht hop nhiam nang cao tinh kha thi kinh
té cua giai phap.
Lo&i cdm on

Nghién ctru nay duoc tai trg boi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT25-26.101.
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