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Toém tat - Sb Ivong xe dién dugc str dung & Viét Nam ngay cang
téng cao. Theo thdng ké clia Tdng cuc Hai quan Viét Nam, ttr ndm
2009 dén nam 2014, nwdc ta da lam tha tuc nhap khau hon 61
nghin xe 2 banh chay dién va 1.069 xe bbn banh chay dién. Tuy
nhién, do déc tinh ve chung loai nang lwong st dung nén xe dién
van con chua dwoc phé bién rong rai. Van dé cung cp nang lvong
cho xe dién, bao gdm qua trinh sac dién va viéc phéan phdi didu tiét
mot cach hop li cac tram sac trong thanh phd, van con la mot bai
toan khé. Trong bai bao nay, chung t6i d& xuét xay dwng mé hinh
quan ly viéc diéu tiét cac tram sac dién dwa trén phan mém ARENA
dé giai quyét mot phan cac kho khan trén.

T khéa - Arena; xe dién; sac dién; md hinh; tram sac; ly thuyét
hang doi.

1. it véan dé

Tram sac xe dién hay con goi 1a tram sac EV (EVSE)
1a mot diém cung cap lai nang luong cho xe dién. bay cling
1a mot phan clia co s ha tang cung cap niang luong cho xe
dién, bao gdm tit ca cac phuong tién giao thong sir dung
nang lugng dién. Tai Viét Nam, tinh dén gitta nam 2014,
) luong xe dién dugc nhap khéu da hon 61 ngan chiéc xe
hai banh chay dién va hon mot ngan xe bon banh chay dién
[4]. Biéu nay dat ra kho khan trong viéc b6 tri, lap dat, quan
1y va diéu tiét cac tram sac dién cho xe dién. Dé didu tiét
va quan ly cac tram sac dién, nguoi ta cAn nim dugc nhitng
thong 6 v& luu luong xe dén tram, thoi gian sac cho mdi
xe, luu lugng xe dién chd dé dugc sac, thoi gian cho 1a bao
lau. Biét dugc nhitng yéu t6 d6 thi chung ta s& dé dang diéu
tiét phéan phéi cac tram sac dién cho xe di€n mdt cach hop
1y. Bé thu dugc nhitng thong sé nhu: théng sé vé luu luong
xe dén tram, thoi gian sac cho mdi xe, luu lugng xe dién
chd dé duoc sac, thoi gian cho thi ¢6 thé thuc hién bang
phuong phap giai tich theo 1y thuyét hé thong hang doi.
Tuy nhién, diéu nay s& rat kho khan va phirc tap.

Bai bao nay dong gop mot y tuong dé giai quyét mot phan
cua kho khan trén, d6 1a xdy dung mdt mo hinh tram sac dién
cho xe dién bang phan mém Arena. Bang cach sir dung ph?ln
mem nay, chung ta s& nhanh chong thu dugc nhimng thong s6
can thlet gitp giai quyét bai toan b tri, lip dit va quan ly
diéu tiét cac tram sac dién cho xe dién sau nay.

2. No¢i dung
2.1. Ly thuyét hé thong hang doi

Ly thuyét hé thong hang doi 1a mot nghién ctru toan hoc
ve hang doi. Theo 1y thuyét nay, mé hinh dugc xay dung
v6i d9 dai cua hang doi va thoi gian doi da dugc du doan
truge. Ly thuyét hé thong hang doi dugce str dung khi mubn
tinh toan cac ngudn luc can thiét dé cung cap mot dich vu.

Abstract - In recent years, the number of electric vehicles in
Vietnam is increasing. According to statistics from the Vietnam
General Administration of Customs, from 2009 to 2014, our country
imported more than 61 thousand electric two-wheels and 1,069
electric four-wheels. However, due to the trait of type of energy
used for this special vehicle, electric vehicles in Vietnam are not
widespread as in developed countries. The energy supply for
electric vehicles including electric charging process and the
regulating distribution of charging stations in the city reasonably
remain a difficult problem. In this paper, we want to propose
constructing a model management to regulate the charging
stations by ARENA software to solve part of these problems.

Key words - Arena; Electric vehicle; Charge; Model; charging
station; queuing theory.

Ly thuyét hé théng hang doi thuong dugc s dung
trong mé hinh toan hoc va trong hé théng thong tin. Trong
d6 bao gém cac ddi twong du vao va cac ddi tuong dau
ra. Trong qua trinh xur 1y s€ tao ra thir ty hang doi hitu han
v6i d6 dai hang doi 1 vo han. Nhitng dit liéu ban dau di
v6i viéc phan tich chinh 1a théng s6 cua sy phan bd cia
cac d6i twong dau vao va day ciing chinh 1a dic trung cua
1y thuyét hé théng hang doi. Trong bai bao nay, tic gia
mong mudn xdy dyng duge mé hinh tram sac dién cho xe
dién voi sy tro gitip ciia phan mém Arena. Nhiing dir liéu
ban du cua bai toan xdy duyng mo hinh tram sac dién
chinh la sy phan bd luu lugng xe dién dén tram sac, thoi
gian trung binh dé sac déy mot xe dién, khong tinh dén su
hu hong cua tram.

Trong két qua cia sy tinh toan theo mé hinh trén thi
nhitng dic trung cua 1y thuyét hé thong hang doi s& dugc
xéc dinh (vi du: sb luong trung binh cta céac déi tuong dau
vao; khoang thoi gian trung binh ma ddi twong luu lai trong
hé thong; s6 lugng trung binh ciia d6i twong trong hang doi;
trung binh thoi gian lwu lai ciia ddi tuong trong hang doi
va trung binh d¢ dai cua hang doi).

Tét ca nhitng mo hinh nay s& dugc nghién ctru bang hai
phuong phép: phwong phap giai tich dwa trén 1y thuyét xac
suat va phuong phap mé hinh héa va mé phong. Hai
phuwong phap nay phai cho nhiing két qua tuong dwong
nhau. Phuong phép sir dung mé hinh mé phong c6 thé sir
dung dé nghién ctru nhitng hé thdng phirc tap, trong khi d6
néu nhu tng dung tryc tiép phuwong phép tinh bang Iy
thuyét xac sudt thi s& rat kho khan.

Phuong phap mé phong md hinh héa co thé sir dung
bang phan mém ARENA. Phan mém nay cho phép ching
ta co thé xay dung mot mé hinh mé phong mot cach truc
quan, dong thoi phan tich nhitng két qua thu duoc sau khi
chay md hinh.
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Cac doi tugng dau vao

Cac i twgng diu ra

Cac doi timg bi huy khoi hang dgi

Hinh 1. So' @6 mé hinh Iy thuyét hang doi
2.2. Gigi thiéu so bj vé phian mém Arena [1]

Phan mém Arena mang lai strc manh ctia mo hinh hoa
va md phong cho doanh nghiép. N6 dugc thict ke d€ phan
tich tac dong cua nhing thay dbi dang ké lién quan den
thiét ké lai cac chudi cung tmg, san xuét, quy trinh, hau can,
phan phdi va kho bii va cac hé thong dich vu phuc tap.
Phan mém Arena cung cap su linh hoat t6i da trong viéc
mo hinh hoa.

Bao gém:

- Phan tich chi tiét cua bat ky loai hé thong san xuét bao
gom cac thanh phan nguyén ligu xr 1y;

- Phan tich cac dich vu khach hang phirc tap va hé thong
quan 1y khach hang;

- Phan tich chudi cung tng toan cau bao gdm kho bai,
van chuyén, va hé thong hau can;

- Hiéu néng hé théng du bao dua trén sb liéu chinh nhu
chi phi, thong lugng, thoi gian chu ky;

- Xac dinh céc qua trinh tic nghén nhu xay dung hang
doi va tai nguyén str dung;

- Yéu ciu nhén vién lap ké hoach, thiét bi, hodc vt liéu.

Phan mém Arena dugc thiét ké cho cic chuyén gia tu
van san xuat, quy trinh kinh doanh va cac nha phan tich va
cac k¥ su cong nghiép hodc cac hé thong. N6 thuong duoc
trién khai nhu mét cong cu phan tich kinh doanh doanh
nghiép va cong cu san xuat.

2.3. Xdy dung mé hinh tram sac dién cho xe dié¢n

2.3.1. Cac mé hinh tram sac dién hién nay

Hinh 2. Tram sac don cua hang Nissan tai Thuy Sy
Hién nay, van dé kho khan nhat can tré sy phat trién
cua xe dién van la van dé veé pin va hé thong co sé ha tang
sac dién. Trén thé gidi hién c6 hai md hinh tram sac co ban
la tram sac binh thudng va tram sac nhanh. Véi tram sac

binh thudng thi ngudi ta phai mat khoang tir 5 - 8 tiéng dé
sac day pin cho mot chiéc xe dién dan dung hodc chuyén
dung. Tuy nhién, ngay nay nho su phat trién cia cong nghé
pin lithium, ngudi ta chi can khoang 5 dén 10 phit dé sac
dén 80% dung luong pin (tuy theo loai pin) [5].

Day la didu kién dé cac mo hinh tram sac nhanh cong
cong ra doi nham dap tmg nhu cau sir dung phuong tién
giao thong chay dién cua nguoi dan, ddng thoi giup nganh
cong nghiép phat trién xe co gii “sach” phat trién.

Hinh 3. Tram sac siéu nhanh cia hang Tesla tai Anh

2.3.2. Xay dung mo hinh tram sqac dién cho xe dién

‘M6 hinh tram sac dién cho xe diép duoc ‘xéy dung béng
phan mém Arena v&i nhirng thong s6 ban dau nhu sau:

Luu luo’ng xe dién dén tram sac duoc phéan b6 theo quy
ludt phén phoi mil [3] v6i gid tri thoi gian trung binh gitra
hai xe dugc gia dinh la 12 phat. Thoi gian d€ moi xe sac
dén khi day pin dugc phan bo theo quy ludt phan phoi mu
véi gia tri trung binh 1a 10 phut [3], [5], sO vi tri sac dién
gia dinh la mét tram. Trong trudng hop nay, tac gia khong
tinh dén hu hong cia tram sac.

Vay v6i nhimg dir liéu trén, tac gia da xay dung dugc
mdt mo hinh tram sac dién bang phan mém Arena nhu sau:
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Thyc hién chay mé phong mé hinh tram sac dién cho
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Hinh 5. Chay mo phong tram sac cho xe dién
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Céc gia tri thu duogc thé hién trong cac Hinh 6, 7, 8.

Céc s6 liéu thu dugce sau khi chay m6 phong dugc thé
hién trong Bang 1.
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Hinh 7. Céc théng s6 thuc thé

Luu lugng xe dugc phuc vu (dugc sac dién) voi thoi
gian sac trung binh 1a 10 phut, nén cuong do xe dugc phuc
vu (dugc sac dién) p duoc tinh nhu sau:

1

=—=—-=06 xe 2)
T, 10
Goi y latisd giita 1 va u:
=i=%=o,83331 3)

Vay diéu kién tinh ctia hé théng hang doi dugc thoa man.

S6 luong trung binh xe dién trong hé théng:
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Hinh 8. Céc théng sé tdi nguyén ciia hé thong

Bing 1. Két qua chay mé hinh

0,833
Xpyp=—L— =22 _ 408 xe
1-y 1-0,833
“)
S6 lwong trung binh xe dién trong hang doi:
2 (0,833)
Hp = id :u:4,16 xe
-y 1-0,833
(5)
Thoi gian trung binh xe dién luu lai trong hang doi:
74 0,833
T = = =0,831 (h 6
- (1-y)  6-(1-0,833) - ©
Thoi gian trung binh xe dién luu lai trong hé thong:
1
Ty = = =0,997 (h 7
T p(1-y)  6-(1-0,833) R
Bing 2. Két qua tt'nh,babng phirong phdp giai tich
theo Iy thuyét hé thong hang doi
Cac dac trung ciia mé hinh Két qua
S6 lwong trung binh xe dién trong hé théng 4,98 (xe)
Théi gian trung binh xe dién luu lai trong hé théng | 0,997 (h)
S6 lugng trung binh xe dién trong hang doi 4,16 (xe)
Thoi gian trung binh xe dién luu lai trong hang dgi | 0,831 (h)

3. Két qua nghién ciru va thao luin
3.1. So sdnh két qua thu dwoc tiv Arena tiv mé hinh tram
sac dién voi két qua tinh bang phwong phdp gidi tich

Bdng 3. So sanh két qud thu duoc tir Arena tir mé hinh tram sac

Cic dic trung ciia md hinh Két qua dién voi két qua tinh bang phwong phdp gidi tich
S6 lwong trung binh xe dién trong hé théng 4,93 (xe) Cic dic trung cia | Két qua tir [ Két qua tinh [D§ 1éch giira
. . — - P mo hinh tram sac | viéc chay |phwong phap |hai phuwong
Tl,lm gian trung binh xe dién luu lai trong hé thong| 0,98 (h) dién mb hinh i tich phip
SO lugng trung binh xe dién trong hang dgi 4,09 (xe) Sé lugng trung binh 493 (xo) 498 (x0 o
Thoi gian trung binh xe dién luu lai trong hang doi| 0,84 (h) xe di¢n trong h¢ thong| ’ ’
2.4. Tinh todancdc ddc trung ctia moé hinh tram sac dién Iél(:ilig aﬁntl nll::g tf;gg 0,98 (h) 0,997 (h) 17%
theo Iy thuyét hé thong hang dgi bang phwong phdp  |ps héng ’ ’ '
gidi tich ) i ) , S6 lugng trung binh 4,09 (xe) 4,16 (xe) 1.7%
Luu lugng xe dién dén tram sac dién duoc phan bo theo  |xe dién trong hang doi| "~ 10X e
quy luat phan phoi mii voi gia tri trung binh 1a 12 phut, nén Thoi gian trung binh
cuong d6 cua luu lugng xe dén tram s€ 1a: xe dién Iuu lai trong| 0,84 (h) 0,831 (h) 1%
hang doi

Lo L _1:60
12

(1
Thd

=5 xe

Nhan xét 1: Két qua thu dugc tir m6 hinh dugc xay dung
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bang phan mém Arena xép xi véi két qua tinh bang phuong
phap giai tich. Két qua nay sé tién sat dén két qua tinh bang
phwong phéap giai tich néu tang thoi gian quan sat chay mo
phong. Qua do, cho théy mo hinh tram sac dién da duoc
xdy dung trong Arena 13 hop 1y. Tuy nhién, trong thuc té,
c4c md hinh tram sac dién cho xe dién s& phtc tap hon réat
nhiéu. Vi du nhu s& phai tinh dén truong hop hu hong cua
céc tram sac, nén viéc ing dung phian mém Arena dé xay
dung m6 hinh tram sac dién cho xe dién trong viéc giai
quyét bai todn quan 1y va diéu tiét tram sac dién thi s& don
gian hon rat nhiéu so véi viéc tmg dung 1y thuyét hé théng
hang doi dé tinh toan bang phwong phép giai tich cac thong
s6 cua mo hinh tram sac dién.

4. Két luan

Bing cach sir dung phan mém Arena, tac gia da xay
dung dugc mdt mo hinh tram sac dién cho xe dién. Sau khi
cho chay mé hinh tram sac dién mo phong trong Arena, tac
gia thu dugc nhimng thong sé dic trung cia hé thong 1y
thuyét hang doi. Qua do, tac gia nhan thdy rang, viéc sir
dung phan mém Arena s& gitp cho viéc thu thap nhiing
thong sb nhu: thong s6 vé luu luong xe dén tram; thoi gian

sac cho mdi xe; luu luong xe dién chd dé duoc sac. Thoi
gian cho s& d& dang hon va don gian hon rat nhiéu so véi
viéc su dung phuong phap giai tich theo ly thuyét hang doi
dé tinh toan cac thong so trén. Can cir vao nhiing thong s6
da thu duogc: sb lugng trung binh xe dién trong hé thong,
thoi gian trung binh xe dién luu lai trong hé théng, s6 luong
trung binh xe dién trong hang doi, thoi gian trung binh xe
dién luu lai trong hang doi, chung ta s& dé dang giai quyet
dugc mot phan cua nhitng khé khin trong viée diéu tiét,
phéan ph01 tram sac dién cho xe dién
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