NGHIEN CUU XAY DUNG HE THONG SCADA CHO NHA MAY NUOC
LONG SON 5.000 m* NGAY/ PEM THI XA TAN CHAU, TiNH AN GIANG

PLANNING AND BUIDING SCADA SYSTEM FOR WATER PLANT 5000
M® DAY/NIGHT IN LONG SON TAN CHAU TOWN, AN GIANG
PROVINCE
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TOM TAT

Bai bao gidi thiéu két qua nghién ctu, xay dung mé hinh diéu khién va giam
sat van hanh cua nha may nuéc str dung phan mém Scada WinCC va thiét bi diéu
khién lap trinh PLC. Trén co sé van hanh cua hé thong trong nha may, tac gia thiét
ké chuong trinh diéu khién va giam sat van hanh céc thiét bj trong pham vi cua nha
may thdng qua giao dién duoc thiét ké tuong thich véi ciu tric cua nha may. Qua
d6 danh gia kha ning ap dung cac cdng nghé méi vao cai tao va nang cap, van
hanh cac nha may xu 1y nudc dang van hanh theo phuong thuc truyén thong. Tir do
dua ra kha niang ung dung cong nghé diéu khién va giam sat trong quan ly van
hanh tram theo phuong thic diéu khién va gidm sét tir xa, khong can nhiéu nguoi
van hanh nha may.

Tur khoa: Hé thdng diéu khién giam sat thu thap dir liéu; Thiét bi diéu khién
lap trinh; Nha may xtr 1y nudc.

ABSTRACT

This article introduces the results of research on assemblying the control
model and supervising the operation of the water treatment plant using Scada
WInCC software and PLC, to design the control program and monitor the
operation of equipments within the water plant through the interface designed
compatible with the plant structure. This research has helped to assess the
renovation and upgrading possibility of water treatment system which are operated
under the traditional method in the water supply. As a consequence, applications of
substation monitoring and controlling technology are proposed to control un-
manned substations remotely.

Key words: SCADA,; PLC; Water treatment.



1. Giéi thiéu:

Du 4n Nha may nudc Long Son
5000 m*/ngay dém duoc xay dung
nham gdp phan thic day su phat trién
kinh té, nang cao chat lugng song cho
ngudi dan cung cip day du nudc sach
cho cac nhu cau cua trung tam thi xa
Tan Chau, Tinh An Giang va cac xa
lan can thuoc thi xa Tan Chau, Tinh
An Giang dén nam 2018 va dinh
huéng cong tdc mé rong hé théng cap
nudc thi trin dén nam 2025. Dy an sé
tao ra bo mat méi cho d6 thi, nang cao
nhan thic cua ngudi dan vé tac dung
cua Vviéc bao vé moi truong khu vuc
dang sinh song.
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Hinh 1: So d6 cdng nghé san xuat
nudc sach.

Bai toan dat ra ddi véi céc
doanh nghiép chuyén san xuit va cung
cap nudc sach d6 1a van dé nang cao
hiéu qua trong van hanh quan 1y diéu
hanh c4c nha may san Xuit nudc sach
va hé théng cung cip nudc sach 1a mot
doi hoi cap thiét nham dén cac muc
tiéu: 6n dinh chat luong nudc, on dinh
ap luc nudc, quan 1y lugng nudc Khai

thac va luong nudc tiéu thy, van hanh
quan ly hé théng may méc thiét bi,
quan ly mang éng va trong twong lai
quan 1y dén chi sé cua khéach hang sir
dung nuéc nhim muc tiéu giam chi
phi, tiét kiém nang lwong, nang cao
hiéu qua cho doanh nghiép trong hoat
dong kinh doanh dong thoi gop phan
vao viéc bao vé moi truong sbng.
Phuong phap dap ung t6t cho muc tiéu
quan ly hiéu qua 1a thiét 1ap hé théng
tu dong hoa quan ly va gidm sat
SCADA.

Thuc té trén thi truong 6 nhiéu
hé SCADA phuc vu cho viéc quan ly
san Xuat va cung ciap nuéc sach. Céc
hé thong nay rat chuyén nghiép, nhiéu
tinh ndang manh tuy nhién gid ban
quyén va thiét bi rat dat tién. Bén canh
d6, mot s6 giai phap quan ly gidm sat,
diéu khién va ghi nhan di liéu con
mang khuén mau chung khong dap
trng hé théng hién tai.

2. Yéu cau k¥ thuat diéu khién nha
may nudc Long Son:

2.1 Hién trang ky thuat diéu
khién ciia nha may:

Cac hé thong diéu khién nhu
tram bom nuéc thd, nha hda chat, cum
Xt ly nudc va tram xu ly nuéc sach
dugc thiét ké van hanh bang tay bang
nGt nhan trén ta diéu khién tly theo
cong suit dong co cac ti diéu khién
duoc khoi dong truc tiép hay khai
dong sao tam giac, hé théng diéu khién
cli khon tin cdy, khong giam sat dugc
tinh trang thiét bi.



Van hanh nha may kiéu truyén théng

Trén Phan Léng N Loc Bé Phong
tng chira bom
A A A CA
Nha hoa chat
Han ché:

Can nhiéu nhan céng dé giam sat va van hanh nha may

2.2 Nang cap hé thong diéu khién
thiét bi va thu thap dir liéu qua
mang scada:

Nham dam bao hé thong cip
nudc van hanh tiét kiém, hiéu qua, hé
théng diéu khién hién tai caa hé thong
s& duoc nang cip dé van hanh, diéu
khién giam sat luu trit co so dit lidu
qua hé thbng SCADA.

Van hanh nha may bang SCADA
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Hinh 2: VVan hanh hé thong bang
Scada.
2.2.1 Piéu khién ngd vao so
(DOL):

Cac thiét bj nhu cac may bom
cap 1, bom rira loc, bom gio va thiét bi
hoa chat s& van hanh bang hé théng
SCADA qua viéc dau ndi dén cac ngd
vao va ngd ra kiéu digital DI/DO,
analog AI/AQ cua b lap trinh PLC.

2.2.2 Piéu khién ciac may bom
theo 4p suat van hanh:

Hé théng bom cap 2 duoc thiét
ké 3 bom trong d6 gdm c6 2 bom chay
va 1 bom du phong. Téc do cac bom
duoc biéu thi nhu sau:

Ideal Energy Consumption at Varying Speed

10 -

Sty * Luu lugng tf 1¢ thugn vdi t6c do

* Cong suat ty I¢ vdi lap phudng toc do

Energy Consumption %
5

"~ Téc 86 gidm 20% ttdng dudng v4i gidm
50% nang lugng

* T6c 46 gidm 50% trong duong véi gidm
80% ndng lugng

Hinh 3: Biéu dd % tdc d6 va % ning
lugng tiéu thuy.

Do d6 tbc d6 cua cac bom sé&
duoc diéu khién bang bién tan tai hai
ché @6 bang tay hoic ty dong, & ché do
bang tay téc do cua bién tan s& diéu
khién & phong diéu khién tram bom
hoic ¢ phong diéu khién SCADA
trung tAm trong nha may. So do két
ndi may bom va bién tan nhu sau:

Diéu khién bom diing bién tan
Sensor ap lwc

» Mang luéi

Bién tin Bom

Hinh 4: So d6 két ndi may bom va
bién tan.

O ché do van hanh ty dong theo
tin hiéu ap luc dau vao mang phan
phdi. Céc thiét bi bién tan va PLC van
hanh theo thuat toan PID dé diéu chinh
lru lwong bom theo nhu cau tiéu thu
nudc nham 6n dinh 4p luc dau ra mang
phan phéi. Khi nhu cau tiéu thu nudc
tang, ap luc mang c6 xu hudng giam
xuéng, thiét bi bién tan sé& tang téc do
bom nham ting luu luong nudc cap
vao mang nho d6 ap luc mang khéng
bi suy giam. Khi téc d6 bom dat cuc
dai ma ap luc mang van cé xu huéng
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giam thi thiét bi diéu khién s& goi thém
bom vao van hanh. Nguoc lai khi nhu
cau tiéu thu nudc giam, ap luc mang
phan phéi co xu hudng ting 1én. Thiét
bi bién tan s& diéu chinh giam téc do
bom, giam luu luong nudc cap vao
mang lam cho ap luc mang khong
tang. Khi tbc do bom dat cuc tiéu ma
ap luc van tang thi thiét bi diéu khién
sé sa thai bt bom. Nho vay ma trong
bat ki thoi gian nao, ap luc mang phan
phdi luén dugc duy tri 6n dinh & ap
lyc mong muén duogc cai dat boi nhan
vién van hanh.

2.2.3 Ché dd giam sat va thu thap
dir liéu va bao cao ciaa hé théng:

a) Poi véi tram bom cap 1 :
Cac thong sé ky thuat can giam sat:
Luong nudc tho khai thac, mac nudc
trong ho nudce thé. ..

- Tinh trang k¥ thuat céc thiét
bi, may moc trong nha may, gom: dién
ap, cong suat, dong dién, nhiét do cua
cac bom va hé thong.

b) Poi véi tram bom cap 2 va
khu xir ly nwérc :

Cac théng s6 do luong can giam
sat: luu lwong, mic nudc bé nudc
sach, ham lugng clo du, cic ap luc
nudc trén cac duong 6ng, do PH, do
duc, d6 lang can, téc d6 bom, tinh
trang dong mo cac van dién, dién ap,
cong suat, dong dién, cua cac bom va
hé thong.

c) Ché a¢ béo cao, thu thap dir
liéu, bao 16i :

Cac biéu d6 (TREND) s& cap
nhat céc thdng sé va tinh trang hé
théng theo thoi gian cai dat trude, dir
liu duoc luu trir va xuat bao céo qua
viéc truy van dir lieu SQL va xuat ra
file Excel dang .csv hay xls.

3. M6 hinh toan hoc ciaa hé théng
diéu khién bom theo ap suat van
hanh.

Dé dap tmg dugc nhitng yéu cau
vé cip nudc Véi ap suit on dinh. Tinh
nang diéu khién theo thuat toan PID c6
thé ung dung vao trong cac hé thdng
diéu khién theo vong kin va viéc tng
dung giai phap nay vao trong cac hé
théng cap nudc s& dem lai nhiéu loi
thé nhu c6 chi phi thap, mic do tu
dong hoa cao, day du céc chic ning
bao v¢, dé dang van hanh va mang lai
hiéu qua rd rang vé tiét kiém nudc va
nang lugng tiéu thu.

3.1 Tong quan bd diéu khién PID:

Bo diéu khien PID (A
proportional integral derivative
controller) [1] la bo diéu khién sir
dung k¥ thuat diéu khién theo vong lap
c6 hdi tiép st dung rong réi trong cac
hé théng diéu khién ty dong. Mot bo
diéu khién PID thuc hién hiéu chinh
sai léch gitra tin hiéu ngd ra va ngd
vao sau d6 dua ra mot mot tin hiéu
diéu khién dé diéu chinh qué trinh cho
phu hop.

3.2 Ham truyén dat:

) 1 K
H'(p]=K,.(I+ﬁ+T,.,P)=KJ,+?’+K”P

!
- B diéu khién gom c6 3 thanh phan:
+Kp: hé 56 ty 1
+K; - hé 50 tich phan
+Kp: hé s6 vi phin

Xét hé thong cd so do khoi nhur sau:
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Trong do6:
+ Plant: do6i tuwong can dieu khién



+ Controller: dua tin hi¢u diéu khién
dbi tuwong, duoc thiét ké dé hé thdng
dat dap (rng mong muén .

Bién e 14 thanh phan sai léch, 1a hiéu
giira gi4 tri tin hiéu vao mong mudn va
tin hiéu ra thuc té. Tin hiéu sai léch (e)
s& dua t6i bo PID, va bo diéu khién
tinh todn ca thanh phan tich phan 1an
vi phén cuaa (e). Tin hiéu ra (u) cua bo
diéu khién bang:

: . de
:::KFHKJE‘{FHK”—
dt

* Pic tinh cac hé s6 bd diéu khién

PID:

- Thanh phan ti 18 (Kp) c6 tac
dung lam tang toc do dap tng cua hé,
va lam giam, chtr khdng triét tiéu sai
sb x4c 1ap cua hé (steady-state error)

- Thanh phan tich phan (Ki) c6
tac dung triét tiéu sai s6 xac lap nhung
c6 thé 1am giam toc do dap tng cua hé
théng.

- Thanh phan vi phan (Kd) lam
tang do 6 6n dinh hé théng, giam do6 vot
16 va cai thién toc do dap ung cua hé.

3.3 Lwa chon luat diéu khién:

Theo Astrom va Hangglund [1]
dua ra mot s6 nhguyén tac sau:

- Chon luat diéu khién PI 1a du
néu qua trinh c6 dic tinh cia mot khau
quan tinh bac nhat va khong co thoi
gian tré, hoic yéu cau chinh la chat
luong diéu khién ¢ trang thai xac lap,
con dac tinh ban tin hiéu chir dao trong
qua trinh qua d6 khong dat ra hang
dau. Thanh phan | c6 thé bo qua néu
d6i twong da co dic tinh tich phan
hoac sai léch tinh khong nhét thiét phai
triét tiéu.

- Chon luat diéu khién PID néu
nhu qua trinh ¢6 dac tinh cua khdu bac
2 va thoi gian tré twong ddi nho.

- Pbi voi cac qua trinh c6 thoi
gian tré 16n can su dung cac khau bu
tré.

- Str dung cac khau bl nhiéu
néu kha nang thuc hién cho phép dé
cai thién chét luong diéu khién.

- Céc luat diéu khién P, P1, PD
c6 thé chua dép tmg duoc yéu cau dit
ra vé chat lugng diéu khién déi voi cac
qua trinh bac cao, thoi gian tré Ion
hodc giao dong manh. Khi d6 can st
dung céc thuat toan diéu khién tién
tién hodc cac sach luogc diéu khién dic
biét hon.

Qua d6 Véi nhu cau dap tng
theo hé thong trong luan vin c6 doi
tugng dap ung la bac nhat ching ta
dua ra két luan st dung luat diéu khién
Pl. Tuy theo ¢ng dung thuc té cd thé
bo bét thanh phan trong bo diéu khién
khdng nhat thiét phai bao gom du 3
thanh phan, chang han c6 thé tao b
diéu khién ti 18 (P) hay bo diéu khién
chi chtra cac thanh phan ti 1& va tich
phan (PI).

r u B(f)itm_)'qg .
+'ﬁ> ’ PI "| didu khién

Trong do:
r: la tin hiéu dat
y: tin hiéu dap tng dau ra(Process
value)
e : tin hiéu sai léch,sai s6(e=SP-PV)
u : la tin hiéu dau ra bo diéu khién.




4. Xay dwng mo hinh thiét ké scada
nha may nuwéc Long Son.

"o

Tram thu - Tram diéu khién 5. 53
it ’ . Hg thong Giam sat Giao dién
Pt e Truyén thong Trung tam HMI

trung gian (server)

Hinh 5: M0 hinh thiét ké hé théng
scada nha may nude Long Son.

4.1 Tram diéu khién giam sat
trung tam:

Gom mot hay nhiéu may cha
trung tam (central host computer
server) Tram diéu khién giam sét trung
tam (SCADA center, masterStation,
MTU) [5]. Hé théng dya vao may tinh
PC (PC based systems), hay hé théng
tram lam viéc (Workstation systems),
hay hé thong dung mdy tinh Mini dat
tai nha may.

4.2 Tram thu thap dir li¢u trung
gian:

La cac khoi thiét bi vao ra dau
cubi tr xa RTU (Remote Terminal
Units) hoiac 1a cac khdi PLC
(Programmale Logic Controllers)[5]
cé chirc nang giao tlep V6i cac thiét bi
chap hanh (cam bién cip truong, cac
hop diéu khién dong cat va cac van
chap hanh...).

PLC

Ty

-

|

‘{‘

i
E

SCADA

"8

Hé thdng céo bun Hé théng Clo

Hinh 6: thiét bi dau cudi RTU.

Van thong minh Datalogger

4.3 H¢ thong truyen thong:

Bao gom cac mang truyen théng
cdng nghiép, cac thiét bi vién théng va
cac thiét bi chuyén doi don kénh co
chtc niang truyén dir liéu cap truong
dén cac khoi diéu khién va may chu
qua giao thuc profllenet

B‘ May unh
SCADA
Taimai nat mang sé Iap dat 1 bé Datalogger

— — / Datalogger nay sé& thu thap cac tin hiéu luu luong, ap luc
GiAl PHAP | g va truyén vé may tinh SCADAqQuamang GPRS

Tainha may sé lap dat 1 may tinh SCADA
May tinh SCADA nay Sé& thu thap va tng hop sé ligu Déng thoi
canh bao ngay Iap trc khi o sw ¢d xay ra ngoadi NGt mang.

Hinh 7: Truyén thong Scada.
4.4 Giao dién ngwoi - may HMI
(Human Machine Interface):

Gom cac man hinh HMI [5]
biéu hién thi qua trinh xi Ii dir liéu dé
ngudi van hanh diéu khién cac qua
trinh hoat dong cua hé thdng, cac HMI
nay lién két cac PLC dé van hanh.

KTP 600

]
= o
Motor
—_—

Hinh 8: Giao dién HMI.



4.5 Lam viéc véi phan mém TIA
PORTAL V14 SP1:

Theo céu tric nha may mot khu
vuc Xt Iy ta [ap mot tram PLC dé thuc
hién lap trinh diéu khién céc thiét bi
hoac thuc hién viéc doc va phan tich
tin hiéu...ta co cac tram PLC cén thuc
hién gom tram bom nugc thd, tram
bom nuéc sach, hda chét, rira loc, cac
HMI, mdi tram sua dung 1 PLC S7
1200 CPU 1214C va duogc truyén
thong nhau qua mot Hub cong nghiép
theo chuan giao tiép profilenet va s
dung phan mém TIA PORTAL V14 dé
lap trinh [2].

Day cap st dung ndi tir PLC,
HMI dén HUB str dung cép loai RJ45
tiéu chuan CATSE hay CAT6 hay cap
quang, do dai truyén dan khéng qua
100m dbi vai chuan profilenet.

W% Siemens - D:\nop luan van\chuong trinh plc\PLC AN GIANG

EProject Edit View Insert Online Options Tools Window

| Y seveprojecr @ X 13 Ty X (s s B0
Devices
~ _JPLCANGIANG VI3 SPIVi4 ¢ (A

B Add new device

gy Devices & networks
» [ BOM NUOC SACH [CPU 1214C AC/D...
» [/ HOA CHAT[CPU 1214C AC/DC/Rly]
» [ NUOC THO NEW[CPU 1214C AC/DC/...
E » [ PLCRUALOC 1-2 [CPU 1214C AC/DC/...
. » [ PLC RUA LOC 34 [CPU 1214C AC/DCY...
E » (i@ PLC_1 [CPU 315-2 PN/DP]

Hinh 9: 1ap cac tram PLC.
4.6 Lap trinh cac HMI:

Cac HMI la cac man hinh loai
KTP 600 basic mono cua hang
Siemens don sic duoc lap trudc cac ta
dién nham muc dich diéu khién quan
ly van hanh luu trit cac thdng sb céac
may bom nudc thd, bom nudc sach,
bom rua loc, bom héa chat. Cac HMI
dugc két ndi truyén thong theo chuan
profilenet két néi chung 1 HUB c6ng
nghiép voi PLC theo mdi tram PLC da
duoc thiét ké néu trén.

Hinh 10: Lap trinh HML.

5. Lam viéc véi phan mém lap trinh
Scada WIinCC 7.4 SP1:

WinCC viét tat cia Windows
Control Center, 1a mot phan mém cua
hang Siemens dung dé diéu khién
giam sat va thu thap di liéu trong qué
trinh san xuat. WinCC cung cip cac
module chirc nang thuong dung trong
cdng nghiép nhu: Hién thi hinh anh,
tao thong diép, luu trir an toan (bao
mat) cua n6 dam bao tinh hru dung
cao. Vi WinCC, ngudi ding co thé
trao doi dir liéu tryc tiép véi nhiéu
PLC cua cac hang khac nhau nhu
Misubishi, Allen Braddly, Siemens

v... thong qua cong COM vai chuan
RS-232 cia may tinh véi chuan RS-
485 cua PLC [3].

Nguyén tic dé bat ct mot hé
théng Scada van hanh d6 1a tao driver
két ndi gitta hé thdng Iap trinh cua
PLC va phan mém Scada thdng qua
cac tag duoc tao [4].

Tao tag (bién) dit tén cho bién
bén canh d6 la dat cac thuoc tinh du
liéu cho bién. Dé tao bién (tag ) ta phai
tao dugc driver két ndi gitra WinCC va
PLC dé thyc hién, sau d6 méi tién
hanh tao cac thuoc tinh hinh anh, tao
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anh qua trinh (giao dién) tao thugc tinh
cho hinh anh, nat nhan, cac truong vao
ra 10 field.

11 Tag Management - WinCC Configuration Studi
| File Edit View Tools Help

Tag Management «
=4l Tag Management
: +-55# Internal tags
= !L SIMATIC S7-1200, S7-1500 Channel
=1 oMs+
+-9% HOACHAT
#-#" NUOCSACH
#-#" NUOCTHO
+-9% RL12
+- 9% RL34
= I SIMATIC S7 Protocol Suite

Hinh 11: tao tag va tao driver két ndi
PLC va WinCC.
6. Tao giao dién Win CC nha may
nudc Long Son:
6.1 Trang Overview: Cho phép
giam sét tong thé toan bo hé thong

6.2 Trang Intake pumping station
(bom nwéc tho):

~ Hinh 13: Trang Intake pumping )
Station.

6.3 Trang Mixing and chamber
(tron — phan wng —lang):

i

S < <e-<-<ce o<~

AN GIANG WATER PLANT ES

.........

Hinh 12: Trang Overview.

Hinh 14: Trang Mixing chamber.
6.4 Trang Filter 1_2 (loc):

s - |

&

ta
2

H

Hinh 15: Trang Filter.



6.5 Trang water pump station
(tram bom nwéc sach):

Prosre | 50 KPA
Flow b mdh
Ha O Tatal 0w

B

Hinh 16: tram bom nudéc sach.

6.6 Trang Trang LIME AND
PAC (nha hoa chit) :
QE.!EY;i“ QtEnm:
tran Xa tran

ALUM2

g

BNHLUONG 1 BINHLUONC 1

Hinh 17: tram bom nuéc sach.

6.7 Trang Report:

) M NG T TR LI XN RN LI O 3 2

Giam sat Canh bao

Téng hop
soO liéu

Hinh 18: tram bom nudc¢ sach.

7. Két luan:

Muc dich bai bao nay da trinh
bay hudng nghién cau xdy dung mot
hé thong SCADA hoan chinh day du
cac chuc nang tir diéu khién, giam sét,
canh b&o su cé, thu thap dir liéu van
hanh. ..

Sau qué trinh nghién cuu, hé
théng Scada di dugc thuc hién cac
buéc dau tu xdy dung tién hanh thi
cong va hién nay da dua vao van hanh.

Viéc ung dung cbng nghé
SCADA cho nha may da budc dau
viéc nang cao hiéu qua trong van hanh
nha may san xuat va hé thong cung
cap nudc sach.

Hé thdng scada hién tai caa nha
may nudc sé tiép tuc nghién ciu di sau
vao van dé ky thuat truyén théng xa
mang va xay dung dugc mo hinh truy
van va luwu trit dit liéu nhanh hon va
dung luong di trir nhiéu hon trén nén
co s& dir lidu kiéu SQL dé xay dung
ché do bao céo chinh x4c hon.

Huéng phat trién méi cua dy an
d6 1a xay dung biéu do &p luc trén ban
d6 GIS cua dia phuong nhung vao
trang web cua Cong ty dé thuc hién
cong tac giam sat. Bong thoi gui tin
hiéu ap luc vé trung tdm diéu khién
bién tan van hanh theo &p luc ngoai
mang. Thiét ké cac bo diéu khién dam
bao tinh 6n dinh hé thong hon thong
qua nghién cau bo diéu khién fuzzy
logic.
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BAI BAO KHOA HOC

THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc ctia hoc vién

c6 xac nhan va dé xuit cho diang caa Giang vién hwéng dan
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Ban tiéng Viét ©, TRUONG DAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm d3 dwoc bdo hd bdi Luat xuit ban va Luit S& hiru tri tué Viét Nam.
Nghiém cAm moi hinh thirc xuit ban, sao chup, phat tdn ndi dung khi chwa cé sw dong y

cda tac gia va Trwong Pai hoc Sw pham Ky thuit TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thwc hién theo MTCL & KHTHMTCL Nam hoc 2018-2019 cta Thw vién Trwong Pai hoc
Sw pham K§ thuat Tp. H6 Chi Minh.
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