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Tom tit: Bai viét nay trinh bay vé viéc nghzen cuu thzet ké “Glam sat va diéu khién tir xa hé thong xir Iy nu’o’cpha ché
thuée” la dé tai mang y nghia thue tién cao dé gidi quyét nhu cau cung cdp nwde tinh khiét dung trong pha ché thuéc cho
nha xwdng mai tai nha may thuoe Thii Y Vemedim. Tac gia da nghién ciru cacphmmgphap, thiét bi loc nueée hzen dai, tir
do xay dung quy trinh xi Iy mueée bdt dau tir mede nguon, qua cong doan lam mém, dén cong doan loc nweée lam mém thanh
nwoc RO va cuoi cung la loc nudc RO thanh nudc tinh khiét. Hé thong s dung cac thiét bi loc nwée hién dai nhir Autovalve,
EDI, néng cao tinh tw dong héa cho hé thong. Thiét ké, lap dat ti diéu khién cho hé thong, xdy dung chwong trinh diéu
khién, gidm sat qua trinh van hanh cia toan hé théng dwoc ldp trinh trén cac thiét bi PLC S7-1200 va HMI KTP1200 ciia
héng Siemens bang phan mém TIA portal dd dwoc trién khai. Cac loai cam bién siéu am, dp suat, do dan dién, d6 PH, véi
do chinh xac cao dwgc s dung trong dé tai, tin hiéu tir cam bién duwoc thu thap thong qua module doc tin hiéu Analog SM
1231, gitip nguoi van hanh giam sat va diéu khién hé thong tir xa théng qua mdy tinh.

Tir khoa: Loc nuoce, T) huéc.

REMOTE MONITORING AND CONTROL OF THE WATER TREATMENT
SYSTEM FOR DRUG PREPARATION

Abstract: This paper presents the design a study of “Remote monitoring and controls for drug preparation water
treatment system” is a research topic of high practical significance to address the needs of supplying pure water used in
drug preparation for new factories in Vemedim Animal Health Co.. The author has studied modern methods and equipment
for water purification, thereby building water treatment process starting from the source water, through softening stage
to the process of softening water to RO water and finally Filter RO water into pure water. Using modern water filtration
equipment such as Autovalve, EDI, improving the automation for the system. Design and install control cabinet for the
system, build control program, monitor the operation process of the entire system programmed on PLC S7-1200 devices
and Siemens HTP KTP1200 by TIA PORTAL sofiware. Types of ultrasonic sensors, pressure, conductivity, PH, with high
accuracy are used in the topic, signals from sensors are collected via the SM 1231 Analog signal module, helping the

operator remote monitoring and control of the system via computer.
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I. PAT VAN PE

Trong san xudt duoc thil y néi chung va pha
ché thudc noi riéng, nude tinh khiét 1a mot trong
nhimg yéu t6 dau vao quyét dinh chat luong san
pham, d6 an toan va kha ning dap ung céac tiéu
chuan GMP. Tai nha may thuéc Thi y Vemedim,
nhu cau st dung nuéc tinh khiét cho nha xudng
méi ngdy cang 16n, doi hoi mot hé thdng xur 1y
nudc cd cong suit 6n dinh, chit luong dau ra tin
cady va kha nang van hanh linh hoat. Thyuc té cho
thdy, cac hé thong xtr 1y nudc van hanh ban tu
dong hoic thi cong thuong gap nhiéu han ché nhu
khoé giam sat lién tuc, phu thudc vao kinh nghiém
ngudi van hanh, phan tmg cham khi xay ra sy cb
va tén kém chi phi bao tri, nhan cong. Trong bi
canh d6, viéc nghién ctru, thiét ké va trién khai
hé théng xur 1y nudc tinh khiét c6 tich hop gidam
sat — diéu khién tir xa, img dung PLC, HMI va céc
cam bién do luong hién dai 1a hét stc can thiét. Hé
théng khong chi gitp tu dong hoa quy trinh tir [am
mém, loc RO dén tinh ché b'flng EDI, ma con cho
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phép theo ddi cac théng sd cong nghé theo thoi
gian thuc, kip thoi canh bao va tdi uu van hanh,
g6p phan nang cao hiéu qua san xuit va giam chi
phi cho doanh nghiép.

II. NOI DUNG NGHIEN CUU

2.1. Thiét ké phan co khi hé théng xir ly
nuéc pha ché thude

2.1.1. Thiét ké giai doan lam mém nuéc

Nguyén Iy lam viéc cua hé lam mém:

Cac thiét bi tai hé lam mém duoc thiét ké co
ban day du 3 thanh phan: Cot loc tho, cot khir mui
va cot 1am mém. Bom lam mém gém 2 bom dugc
thiét ké chay luan phién dé qua trinh loc nudc dugc
lién tuc, 2 ¢Ot loc 5 um va 1 um dugce b tri thém,
lam tang hi€u qua loc va bao v¢ cac cot loc ¢ sau.

Pau tién, nuéc ngudn tir thuy cuc duoc trir
trong bon chira, trén bon chira dugc lap cac cam
bién siéu 4m dé giam sat dugc muc nude co chire
ning bao murc nudce, diéu kién can dé diéu khién
Bom nuéc nguén, khi hoat dong hai bom nudc
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ngudn luan phién bom day qua cac cot loc Tho
trong d6 c6 thanh phan 1a cat va soi ding dé loc
Ca, Mg, Fe, Mn,...v..v va cac can lo lting. Nudc
sau khi qua loc thé dugc ddy dén cot loc khir mui
thanh phan bén trong 14 than hoat tinh dung dé loc
khir mui ctia cac tap chét hitu co, Clo ton du trong
nudce. Sau khi qua cdt cdt loc khir mui nude tiép
tuc qua cot loc 5pm, bén trong lap 8 13i loc Spum
dung dé loc giit lai cac chat ban c6 kich thudce to
hon khe loc 5 um, gidm anh hudng cac cot loc
phia sau. Nuéc sau khi qua loc 5 pm dugc ddy

qua cot loc Lam Mém, thanh phan bén trong 1a
cac hat nhya Cation dung dé giam d6 cung cua
nude trudc khi vao mang RO, loai bo toan bd Ca,
Mg..v.v. Dé ting chit lugng nudc trude khi vao
giai doan loc tiép theo, nudc dugce déy dén cot loc
1 um bén trong lap cac 16i loc 1 pm dung dé ngan
chin cac chét rn c6 kich thude to hon 1 pm, sau
d6 nudc di qua bo cam bién kiém soat luu lugng
nham muc dich gidm sat dugc luong nudc mém
trude khi vé bon chira 1am ngudn nguyén liéu cho
cac budc loc tiép theo.

Hinh 1. Ban vé thiét ké giai doan lam mém nuéc

2.1.2. Thiét ké giai doan loc nuoc lam mém
thanh nuoc ROI

Nguyén ly lam viéc cia h¢ RO1:

Thiét bi chinh tai hé RO1 gé:m co: 2 Bom truc
dung da tng canh chay luan phién, Hé thong cot
loc nude RO va cac van mang khi nén.

Khi hé thong duoc kich hoat & ché d6 ty dong,
bom da ting cao ap RO1 dugc diéu khién tir sensor
bao mirc ddy cta bon chira nudc mém va sensor
bao murc thap ctia bon chira nude thanh pham ROL.
Bom s& hiit nudec mém tir bon chira day qua 3 cot
loc RO lan 1, dung dé loai bo hoan toan cac chat
ran, khi trong nudce, cac kim loai nang nhu asen,
chi, thuy ngén, vi khuén va cac ion kim loai..v.v..
Luong nuée qua mang loc dugc didu chinh bang
van va thude thuy do Iuu luong sao cho phu hgp

BUONG RO VE TANE LAM MM
ROl EHONOBAT

2

vo1 muc 4p luc nude qua mang trong gidi han
khuyén céo ciia nha san xuat. Lugng nudc con lai
qua dudng thai bo, luong nude lay tiép tuc di qua
dau do do dan dién dé giri tin hidu vé PLC néu do
dan dién trong pham vi cho phép thi val khi nén
V49 md dé nude RO1 vao 2 tank chira nude. Con
néu do dan dién vuot mirc pham vi cai dat thi val
khi nén V50 mé, nude sé vé tank chira nude lam
mém dé tiép tuc loc lai.

Tank chira nuéc RO1 khi cam bién ap suét
nhan biét trong tank con hon 1000 lit thi luc nay
2 bom tuan hoan nudc RO1 hoat dong dé cép cho
cac diém sir dung, néu thép hon 1000 lit thi lac
nay bom tuan hoan RO1 dimg va bom nuéc da
tﬁng cao ap loc RO1 hoat dong voi diéu khién
tank chira nude 1am mém bao muc day.

Hinh 2. Ban vé thiét ké giai doan loc nmuéc lam mém thanh nieée RO

118 | Tap 31 sé 12 ki 3 (thang 12/2025)



TAP CHI TAM LY - GIAO DUC

2.1.3. Thiét ké giai doan loc nuoc rol thanh
niede tinh khiét

Nguyén 1y 1am viéc hé loc nude tinh khiét:

Céc thiét bj tai hé loc nu6e Tinh Khiét gdm cé:
2 bom truc dung da téng, hé théng cot loc RO2,
thiét bi khir khoang EDI, dén tiét tring UV, 2 bom
tuan hoan nuéec tinh khiét, cot loc 0.2 pm va 2 van
mang khi nén.

H¢ thong loc nude tinh khiét dugc hoat dong
v6i diéu kién tank nudc RO1 phai bao muc day
qua cam bién ap suat, khi tank chira nudc tinh
khiét dang & trang thai bio mirc thap thi bom
nudc da téng cao ap loc RO2 hoat dong sé& léy
nudce tu tank chira nude RO1 cho nude qua 2 cot
RO lan 2 dé dam bao rang nude dau vao cua thiét
bi EDI luén tdt va dat chi tiéu yéu cAu cua nha
cung cip véi diéu kién khi qua mang RO 1an 2 do
dan dién phai < 15 uS khi d6 val khi nén V72 s&
mo. Néu do dan dién qua mang RO 1an 2 >15 uS
thi val khi nén V71 mé cho nuée RO 14n 2 vé tank
lam mém dé loc lai, nu6c thai ciia RO 1an 2 dua

Drdmg s oube A o, poge, g Wi bing Mrinia

Hinh a

vé tank chira lam mém dé tai sir dung, tiét kiém
chi phi nudc cho hé théng. Khi val khi nén V72
mé nude RO 1an 2 s& vao thiét bi khir khoang EDI
( Electrodeionization) tién hanh qua trinh loai bo
ion béng dién cho ra nudc tinh khiét siéu sach,
nuéce thai bo cia EDI duoc dua vé tank chita lam
mém dé tiép tuc sir dung. Nudc s& di qua dén UV
diét khuéan tiép tuc cho qua 2 dau do do dan dién
va dau do pH, néu dat 2 diéu kién EC <4.3 pS va
pH : 5 — 8 thi val khi nén V87 s€ mé& cho vao tank
chira nudc tinh khiét. Con 1 trong 2 diéu kién EC
>4.3uS hoac pH <5, >8 thi val khi nén V80 sé¢ m¢&
cho vé tank chira 1am mém.

Hé théng hoan luu nudc tinh khiét duge hoat
dong khi cam bién ap sudt ciia nudc tinh khiét
bao > 1.000 lit thi 2 bom hoan luu s€ hoat dong
qua loc tinh tuan hoan 0.2 pm dé giir lai cac tap
chit ¢6 kich thude nho hon khe loc 0.2 pum, sau
d6 s& qua dén UV r6i dén cac diém sir dung tudn
hoan vé tank chtra nude tinh khiét mot cach lién
tuc 24 gio.

T RING THUGC BOT
I;"T HAN SUONG THUGC UONC
B—»Lﬂ:ﬁ){.-ﬂ STONG THUGC TN

Hinh 3. Ban vé thiét ké giai doan loc ROI thanh nudc tinh khiét
(a- Giai doan loc ROI thanh nuoc tinh khiét, b- Bon chira nudc tinh khiét va bom tuan hoan)

2.2. Két qua thuc hién

2.2.1 phan cirng

Dé tai da hoan thanh viéc gia cong, bé tri, lap
dit cho toan bo hé thong xur Iy nude dit tai tang ky
thuat ctia nha xudéng mai. Toan bd hé théng duoc

gia cong bang vat li¢u inox 304 va 316L phu hop
voi tiéu chuan chét luong cta GMP cu thé:

Hé 1am mém nuéc: Bao gom cum bom nudc
nguén, cac cot loc tho, loc khir mui, cotloc 5 um, cdt lam
mém, cic bdn chita nude ngudn va nude 1am mém.

Hinh 4. B6 tri va ldp dat cdc thiét bi hé lam mém. (a - Bom nuwde nguon, b - Cdc cét loc thé, khir mi, lam mém,
¢ - Cot loc tinh, bon chita muoi, d - Bon chira nuéc mém, e- Thiét bi do luu lwong, f- Thiét bi cdm bién ap suat)
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Hé xir Iy nwéec RO1: Bao g@)m 2 bdn chira cam bin ap suét, d6 dan dién, cam bién d6 PH, van
inox 316L 2000 lit, cym bom truc ding loc nudc mang su dung khi nén. Tat ca dugc lap dat trén
RO1, hé Ioc tham thau ngugc RO1 3 tang, cic céc khung inox, ddm bao v¢ sinh, kho réo.

-
R

f| Hinhea ."_ 1 _' _ Hinh b
Hinh 5. Bé tri ldp ddt cdc thiét bi hé ROI.(a: Bom truc dimg da tang dp cao b - Bon chira nuwée ROI,
¢ - Cac van mang, cac cam bien dp PH va d¢ dan dién, d - Cac cgt loc RO)

He¢ xtr Iy nudc tinh khiét: Bao gom 2 bon chita  khir khoang EDI, dén cyc tim tai dau ra EDI, cac

inox 316L 2000 lit, cum bom truc ding loc nuéc cam bién luu luong, do dan dién, cam bién PH, van
RO2, h¢ loc thdm thau ngugc RO2 2 tang, thiét bi  mang khi nén, cum bom hoan luu nuée tinh khiét.

Hinh 6. B6 tri va ldp dat cdc thiét bi hé xir Iy nude tinh khiét. (a - Bom truc diing da tang dp cao, b — Bom tudn hodn
nwoc tinh khiét, ¢ — bon chira nuwoc tinh khiét, d — Thiet bi khir khoang EDI, e- thiet bi do lwu lirong, thiet bi tiét trung tia
UV, f-cac cam bién do dan dién, PH online)

2.2.2. Két qua chat lwong va cong sudt mede Két qua kiém tra cac chi tiéu chat lugng nuée
tinh khiét tinh khiét thanh phim cua cua hé xur Iy nudc tinh
Vi viée tu thiét ké, gia cong, lap dat toan bo  khiét tir bd phan QA, QC thudc cong ty Vemedim
hé théng, dé tai sau khi hoan thanh da tiét kiém va trung tdm K§ Thuat Tiéu Chuan Po Luong Can
kinh phi dang ké cho cong ty, tong kinh phi thuc  Tho xac nhan nudc tinh khiét thanh pham dat yéu
hién dé tai 12 2 ty 858 triéu, tiét kiém kinh phi gan  cau chi tiéu chat lugng theo tiéu chuan Dugc Pién

760 triéu dong. Viét Nam V.
Bang 1. Két qua danh gia chét lwgng nuwéc tinh khiét thanh phim
STT | Chi tiéu chit lwong Yéu ciu Két qua kiém tra Panh gia

\ Trong subt, khong mau, Trong sudt, khong mau,

I | Cam quan khong mui, khong vi khéng mui, khong vi Dat

2 | Do dan dién (250C) <43 uS/cm 2,17 uS/cm DPat
. . <0,2 ppm

3 [Nitrat (NO,) hay < 0.2 mg/L 0,02 mg/L Dat
. . <0,1 ppm

4 | Kim loai nang (Pb) hay < 0,1 mg/L 0,003 mg/L Dat

5 | D6 nhiém khuan <100 CFU/mL 18 CFU/mL DPat
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Twr qua trinh van hanh thyc té, cong suit loc
nudce tinh khiét ciia hé thong phu thudc vao nhu
cau sur dung cho san xuat. Cong suat loc nuédc

Hinh 7. Hé thong xir Iy nuwée hoan chinh

1. KET LUAN

Dé tai da thiét ké, ché tao hoan chinh phan
cimg hé thdng xir Iy nuée, 1ap dat, phdi hop véi
hé théng diéu khién va giam sat da dua vao van
hanh thyc té tai nha xuong, luu lugng nudce tinh
khiét dat theo thiét ké, chat lugng dat theo tiéu
chuan Duoc dién IV.

Pinh huéng phat trién: Voi két qua da dat

dugc tir cam bién luu luong dau ra nudce tinh
khiét cho thdy hon 3200 lit/h. Pam bao cung
cdp du nudc tinh khiét cho san xuat tai nha
xudng moi.

wltjwl»lalal
Tread

Hinh 8. Dé6 thi ghi nhan dir liéu luu lu’gmg nude tinh khiét
tir chwong trinh diéu khién

duoc, dé tai tiép tuc nghién ctru dé tich hop thém
chuong trinh diéu khién may cit nudc vao hé
thdng xir Iy nude tinh khiét nham kiém soat hoan
toan qua trinh loc rira va chung cit nude. Két qua
nghién ctru cta d& tai c6 thé ap dung dé cai tién
cac hé théng nudc cii tai nha may. Ngoai ra con c6
thé 4p dung vao céc linh vyc khac nhu trong san
xuét nuée gidi khat, thuc phém
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