Tien Phong Cong Nghe
Quan Trac Moi Truong

Al - loT Tai Viet Nam

Cam nang Tich hop Ky thuat Méi

truvong (EPC) & Nén tang Dir liéu Lon.

Giai phap tong thé, théng minh hoa dir lieu
va cam két tuan thu phap luat tuyét doi

IF-

CONG TY TNHH KY THUAT NONG NGHIEP VA MOI TRUONG
VIET NAM (Thanh vién true thudc LCS Group).
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NuGcC thai Khi thai (CEMS)
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Nudc ngam

Khéng khi (AQMS)
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“Chuyén doi s va kinh té xanh khéng con la su luva chon mang tinh xu hudng,
ma la yéu cau séng con déi vdi su phat trién bén virng cua doanh nghiép”

Chi ghi nhan con s6 tinh, phat hién khi su c¢6 da roi, déi mat an phat.

[P] Precision
(Chinh xac)

Do ludng chuan xéc, sai s6 cuc thap,
kep chi niem phong theo Luat Po
luéng, tudn thd nghiém ngat QCVN &
QA/QC.

[1] Innovation
(Doi mdi sang tao)
Tich hgp tri tué nhan tao (Edge Al) va

kién truc lloT céng nghiép vao timg
ndt cam bién tai hién trudng.

A.r'lyhﬂ.ﬂ rd B Saleaaie B Soldpa -
&0
Hifu auk Dif BRO PREDICTIVE TRENG BCL TAWE
L A4 DU BAD QUA T

Péng vai tré "Hé than kinh s6”, lién tuc du bao rii ro, canh béo
qua tai sam tu 1- 6 gio dé diéu chinh quy trinh xu ly.

[T] Trust [S] Sustainability
(Tin cay & Phap ly) (Bén virng)
D{r liéu bat kha xam pham, ma héa Phan cimg bén bi trudc méi trudng
bao méat toan ven End-to-End, tudn an mon nhiét ddi, mang lai gia trj van
tha Luat Bao vé dir liéu ca nhan sd hanh va toi uu héa chi phi dai han.
91/2025/QH15.
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KIEN TRUC NANG LUC KEP - BAN GIAO HUONG GIUA MOI TRUONG & SO HOA

Théach thure thi trwéng: Chl dau tu thudng gdp rii ro dun day trach nhiém khi thué nha thau phan cing co khi méi trudng riéng va nha thau phan mém CNTT riéng.

Canh tay phan cirng - Ky

Bo ndo so hoa - Nén tang
thuat Moi truong & EPC

Cong nghe tur LCS Group

« Am hiéu tinh chat dong
thai khac nghiét, lam chu
thiét ké thly luc chong
tac nghén, tich hop thiét
bj do tir c4c hang hang dau
(Hach, SICK, ABB, E+H,
Horiba, FPI, ENVEA) dat
chimg nhéan qudc té TUV,
MCERTS, US-EPA.

« Ké thira ha tang Big Data,
tinh toan bién Edge
Computing, md hinh
Machine Learning du bao
xu hudng va hé théng
quan trj tap trung
(Centralized Dashboard)
ban d6 so GIS.

Mo hinh cung cap dich vu: Tong thau Chia khoa trao tay

(Turnkey System Integrator) tir khao sét thiét ké dén bao
tiéu két ndi S& Nong nghiép va Mai truong.
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KHUNG MAT TRAN PHAP LY & RUI RO CHE TAI

Hé thong quan trac khong chi la thiét bi do lwong, ma la tam khién phap ly song con bao vé
doanh nghiép trudc gong kim phap ly da tang.

Bao mat Dir liéu:

« Luat Bao vé Dir liéu Ca nhan
91/2025/QH15 & ND 13/2023/ND-
CP: Kiém soat an toan, bao mat va
toan ven di liéu truyeén thong.

Rui ro ché tai nghiém khac
(Theo Nghi dinh 45/2022/ND-CP)

> )
Phattienlendén 1 TY DONG
dai v6i cac hanh vi gian 1an, can thiép lam
sai léch so liéu.

Luat mat Bai ling:

+ Luat Bao vé Moi truong
72/2020 & ND
08/2022/ND-CP: Kiém
soat an toan, bdo mat va
toan ven dir liéu truyén thdng.

Quy chuan Bat budc:

« Thong tur 10/2021/TT-BTNMT:
Quy chuan ki thuat khat khe
veé tram quan trac, churc néng

baoggecam st ot || DINH CHi HOAT DONG

truyen FTP/FTPS va quy trinh

Luat Nén tang: QA/QC.
3 Lu?; Bio ;é M&i trudmg - qr?w_rﬂ 1g;2u24;21h:|@1;h5iéﬁ XA THAI TU 3 DEN 6
72/2020 & ND ‘ chét gidi han phat thai khi thai =
08/2022/ND-CP: Bt cong nghisp (502, NOX, CO, IHANG rui ro déng cura nha may, dut
bugic 1ap dat hé théng bui, HCI, HF). gay hop dong kinh té.

quan trac ty dong lién

tuc hen cla Gidy phép

madi truong (GPMT).
 Luat Tai nguyén Nudc

Tudc quyén su dung Giay phép moi
28/2023/QH15 & ND
53/2024/ND-CP: Kiém

truong va xu ly trach nhiém hinh su
soat tur dong luu lugng, aU aiv 6 nhié ie 2
a0k by png un néu gay 6 nhiém nghiém trong
dugi dat va nudc mat. \ /
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So d6 Kien truc Dir liéu Tuan thu (C

Tang 4: Ha tang Truyén dan & Quan ly

Kénh truyén song song (LAN + 4G). Giao thirc
FTPS bao mat. Bay thang vé may chu So
TN&MT & Bo TN&MT.

Tang 3: Datalogger (Trai tim Hé thong)

Ghi dir liéu tho doc lap. Khda chdng can thiép.
Tu dong dong goi file .txt moi 05 phdt.

Tang 2: QA/QC & Chot chan Ky thuat (Tai tram)

May lay mau tu dong (niém phong mau khi vuot
nguong) + Camera IP 24/7.

Tang 1: Nguon phat thai & Do lvong (Cam bién)

MCERTS / TUV / US-EPA certified.
Tin hiéu thai gian thuc.
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BAN PO KHONG GIAN QUAN TRAC - TU VI MO PEN Vi MO

Chién lugc ti€p can toan dién: "Mdt nén tang duy nhat cho moi diém cham mai truong — Chon ding cong nghé cho ding diém nghén quy trinh".

Lop 1 - Mai truong Vi mo
(LGi Quy trinh Cuc doan)

Thyc trang: Nhiét do > 1000°C, khéi bui day déc.

Giai phap: Do truc tiép In-situ. Cam bién ban tia
Laser TDLAS xuyén thau vai toc d§ phan hoi tinh

bang mili-gidy (< 1s) phuc vu diéu khién dat chay.

@ Lop 2 - Diem Phat thai Cong nghiép
(Ong khoi & Cura xa nudc thai)

Thuc trang: Nong dg chat 6 nhiem cao (ppm), tinh
an mon hoa hoc, do am béo hoa.

Giai phap: Cong nghé trich mau gia nhiét Mﬁng-ﬁm
(180°C), cam bién s6 Memosens cach ly nhiéu, dap
tmg chuan kiém dinh nghiém ngat cua nha nudc.

-

® Ldp 3 - Moi truong Vi mo
(D6 thi, Luu vuc sdng, Nong nghiép)

Thuc trang: Khdng gian rong lon, do nong do vét
siéu nho (cap ppb).

Giai phép: Thiét bj tidu thu dién cuc thap
(Low-power), hoat dong bang pin mat troi, truyén
dir liéu khong day dién rong 4G/NB-loT.
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Heé sinh thai Quan trac Toan dién (One Platform, Multiple Domains)

Nudc thai (Wastewater): Khi thai (CEMS):
Ctra xa KCN, nha may Ong khdi nhiét dién,
~hoa chat. | - xi mang, 10 dot rac.

<

Cloud = ~ Khéng khi (AQMS):
 Command : Bui min va khi vét dé thi,

Khi tugng / Thién tai:
| Canh béo sat Ig,
@ chay rimg, ngap lut.

Ho chtra, s6ng ngoi,
- kiém soat tao.
-
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" Nong nghiép Thong minh:
Kiém sodt xam nhap man,
thay loi.
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Nudc ngam (Groundwater):
Giéng khoan khai thac, cap nudc.




Giai phap Trong diém: Cong nghiép Nang & Xa thai Khac nghiét

Nudc thai Tu dong (Wastewater) Khi thai Ong khéi (CEMS)

Hé thdng trich mau
gia nhiét toan

_. e phan (180°C)
L Cam bién Digital Bay am siéu toc
| Memosens F’hE['[IEI’ ot
Dual Pump —F (ha vé 4°C turc thi)
Cumbomkép | - “1
. - 2 Thach thire: Khi c6 tinh acid hoa tan (S02, NOx) gay an mon
Thach thire: Bam bun vi sinh, nhiéu tin hiéu, hoa chat tiéu hao. va mat mau.
Cdng nghé I6i: Cam bién Digital Memosens khdng tiép xuc kim - Céng ngh@ 16i: Hé thang trich méu gia nhiét toan phan (180°C)
loai. Cum bom kép (Dual Pump) tich hop stic rira ngugc bang khi két hgp bay am siéu toc Peltier (ha ve 4°C tic thi).
LA AR ' e Phan tich: Phan tich khi NDIR / UV Resonance (d¢ nhay cuc cao).
Phan tich: UV-Vis quang pho da budc song (COD/TSS) - thoi gian Do bui bang tan xa ngugc Laser (Backscatter) hoac quang hoc
thue, khong hoa chat. Tu phan tich udt tu dong do NH4+, TN, TP. dong. Tu dong quy dai vé diéu kién chuan.
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NUGC THAI CONG NGHIEP (PHAN HE 1) - DIEN HOA & QUANG HOC THO1 GIAN THUTC

~ . Pién héa Ky thuat sa (Digital Memosens) |
~ Biin vi sinh bam day . Tin hiéu pH, ORP, DO dugc sd hoa va truyén cam tng khéng tiép xic |

~_9dy md thau kinh ol kim loai. Triét tién hoan toan nhigu &m va nhiéu dién tir tir may bom.
N Tich hop cam bién DO quang hoc phat quang (Luminescent) khéng tidu hao oxy.
'ﬁ‘*r{?,. =
} L@y Quang pho Tir ngoai Ba budc séng (UV-Vis)
I ll“l\k___/ I
| o Quét dai ph6 200-750 nm.
| Tinh toan tryc tiép nong do COD, BOD, TSS theo thuét toan phé hap thu.
Ty dong bu tré do duc va mau van.
Phan hai tic thoi (< 1 phuit) ma khdng hao hao bét ky hae chat nao.
| Co khi Bat bai & Diém cham Al-loT
Nguy cotac |'|gh13r|_ﬂI TS Cum bom kér[] cat rac r:hayr luan phiél‘l chﬁng tac nghén
~ duong 6n S uat toan e Al tu dong nhan dién hién tuong md thau kinh du
d g i Th Edghldghédh g hau kinh d
' | Cum bom & =~ mang bam vi sinh, tryc tlep kich hoat van va khi nén (Air purge backwash)
chim kEp rira sach can bin sau méi chu ky ma khong cén ky sur can thiép.
e TR =
E‘;‘Eﬁ f{;ﬂ;ﬁ% = THONG SO NGUYEN LY CONG NGHE LOI DAIDO&SAISG  CHUANDAP UNG
e o ' il Dién hoa Digital Memosens 0-14pH
g“‘ha PHERRR truyén dan cam dng (Sais6£0.01pH)  MCERTS/1S010523
. DO Quang hoc phét quang 0 - 20 mg/L
—~—— (Coy hoa tan) (Luminescent) (Sai 6 +0.1 mg/L) IS0 17289
Quang phaé Tir ngoai da budc 0-2.000 mg/L T
COD /BOD song (UV-Vis) (< + 2% FS) Nguyen Iy phé UV-Vis
TSS Tan xa anh sang 90° 0 - 4.000 mg/L
(Bui lo limg) (Budc sing 880mn) (Sai 56 £ 2%) 150 7027
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NUGC THAI CONG NGHIEP (PHAN HE 2) -
PHAN TiCH UGT TU PONG (WET-CHEMICAL)

Thach thuece thuc dia

Sai s0 nong do do bién thién
nhiét d0 mdi trudng phan lng

An mon bom nhu dong
bom thuoc thu

Tac nghén duding dng
vi chat long

Nguyen ly cong nghe loi
May phan tich uét tu dong (Wet-Chemical Analyzer) mé phong chinh xac
phuong phap so mau phong thi nghiém tiéu chuan >

Pha mau

EDERSGE

/s

o e )
=
: -@ @
dl_r[:mg 5.1.9 Auto-calibration:

H{'}Eq tron
thubc thir

Auto-dilution: :
Tv dpng chudin hda Ty dong pha loang (ERELEUED

duiing chudn dinh  mau khi nling dé
ky bang dung dich  téng vot ngoai
chudn npi thang do

hap thy <7

Po quang pho

dudng Gng

Phuong phap | Chuan dap img
Amoni (NH4N) | 0.1-100mg/L | $2% | Indophenol Blue e
TongNito (TN) | 0.5-100mg/L | +3% | Phdmaulkiém -
' = persulfate/UV 12260
Tdng Phdt pho (TP) | 0.05-20mg/L | +2% | Molybdenum Blue iy
Kim loai ndng i = R : :
(Fe, Cr, Ni, Cu_..) Dai ppb dénppm | <5% | Phéntich so mau US-EPA

Diém cham Al-loT & Lién dong SCADA N\_\\

, \
Canh béo thay héa |
* 3 chat trudc 7 ngay |

Lo\ B

o
=

Thudt toan loT gidm sét thé tich
thudc thir tiéu hao thai gian thuc

7

Hé thong phat xung kich
host May |ay mau tu
ddong (Auto Sampler) lay
mau to hgp va niém
phong lanh ¢ 4°C phuc
vu doi ching phap ly

>
Phat hién nong do vuot
nguong GPMT
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KHi THAI ONG KHOI (CEMS 1) -
PHU'ONG PHAP TRICH MAU GIA NHIET (HOT-EXTRACTIVE)

S

/\ Théch thirc thuc dia:

« Khi thai 6ng khdi chira lugng lon
hai am (H20).

» Khi nhiét do tut dudi diém suong
(< 140°C), hoi am két hop vdi S02,
NOx tao thanh giot axit (H2S04,
HNO3).

» Gay @ mon pha huy duong 0 ong
va hoa tan lam that thoat mau khi
do.

Hé thong lay mau gia nhiét toan phén: bau

Ia1.r mau tich hgp mang loc bui str va ong dan mau

gia nhiét (Heated Line chiéu dai tir 10 - 60m) ludn

duy tri on dinh o nhiét do 180°C tir dinh dng khéi dén

ctra td phén tich.

Bo bay am siéu tdc nhiét dién Peltier
(Peltier Chiller): Ha nhiét do dong khi dot
ngdt tir 180°C xudng 4°C trong vai gidy,
tach ngung tu nudc tie thi ma cac khi acid
chua kip hoa tan, cung cap dong khi kho
siéu sach cho buong do.

.
#f,,.f e, /
T .
e,

T P

|

L

]

May phan tich khi da kénh:
Sir dung céng nghé NDIR (Hong
ngoai khang phan tan) két hop
UV-DOAS / UV Resonance phan

tich dong thai S02, NOx, CO, C02;

do 02 bang cam bién Thuén tir
(Paramagnetic) bén vinh clu.

Diém cham Al-loT (LCS Group):

Bang thong so

tham chiéu chuan

Dai 0-500/2.000 mg/Nm3
S0, NOx Saisd<t1%FS
Chuan EN 15267 (QAL1).

Da&i 0 - 5.000 mg/Nm3
CO,CO0, Sais0st1%FS
Chuan TUV / MCERTS.

D&i 0- 25 Vol%
0, dur  Saisd £0.1 Vol%
Chuan EN 15267-3.

Mb hinh Al chan doan bao tri du dodn (Predictive Maintenance) lién tuc phan tich tin hiéu
nhiét dg va ap suat doc duong ong Heated Line; phat hién som hién tugng tut nhiét hoac
suy giam luu lugng hat truede khi acid bi ngung tu gay tac nghén.
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SLIDE 10: KHi THAI 6NG KHOI (CEMS 2) - PO TRUC TIEP LOI QUY TRINH (IN-SITU & TDLAS)

Khéng ché quy trinh chdy thoi gian thuc véi do tré dudi 1 gidy.

 WARNING . =

*
R

Thach thire Thue dia: Nhiét dd lo
> 1000°C, bui dac, khi an mon.

Noi dau Truyén thong: Trich mau
tao do tré 30 - 60s — Khong thé
dap (ng yéu cau diéu khién ngon
Ira truc tiép.

Dinh hap thy déc trung -
~® Khong bi anh huting chéo
(No cross interference)

._.-'"-:d- r -\
A .
..;:-.___

=5
e
e

_-fﬂ

Sk !

_

Quang pho TDLAS :

i - RROTIT > y F ” = ]
Khang nhiéu tuyet déi:  Tiéu chuanchang  Phan hol < 1s.

dai hep xuyén thau Khéng bj anh hudng chaynd: Exd IIC
Transmitter (Cross-stack) boi dp suat, nhiét cao T5.
hay bui mU mit.
3
KHi MUC TIEU DAI DO CHUAN PAP UNG/SAI SO PHUC VU QUY TRINH LOI
NH3 Slip (Du lugng Amoniac) 0-15ppm <1s T6i uu hoa hé thong De-NoX (SCR/SNCR)
02 (L6i 16 nung) 0-25Vol% <1s piéu khién ty |& hoa khi buéng dot
H20 (Hoi am) 0 - 40 Vol% +1% Do truc tiép hoi am khoi tai chd

Bui tan xa Tin hiéu sach
1 2)

Loc nhiéu thuat toan: Diém
cham Al ty dong thuc hién
Spectra Background
Compensation, logi bo hoan
toan nhiéu hat tro xi.

Truyén dan tic thoi: Xuat tin
hiéu Analog/Modbus toc do
cao ve DCS.

Pong vong lap (Closed-loop):
Phuc vu tram diéu khién phun
Ure/Amoniac tu dang.
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KHi THAI ONG KHOI (CEMS 3) - GIAM SAT HOP CHAT DAC THU (HCI, HF, Hg)

#

Thach thirc thuc dia

Halogen an mon: Tai cac lo dot rac va
xi mang, khi HCI, HF cuc ky hao nuéc,
dé bam dinh va 4n mon manh liét hé
thong do.

=1

{2\ 9 Thay ngan dang vét: Hg phat thai &
A C ndng dd siéu nhé (cap do ng/Nm?)
S dudi nhiéu dinh dang hoa trj phdc
tap, cuc ki kho thu thap va bao toan.

Bang thong so6 tham chiéu chuan

Thong so Dai do

Axit Clohydric (HCl) 0 - 50/ 200 mg/Nm?
Axit Flohydric (HF) 0-10/50 mg/Nm?
Thiy ngan tong (Hg)  0-45/ 100 pg/Nm3
VOCs (THC) Heated FID

Sai s0 / Do nhay
2%
1 2%
Cap ppb

1%

Nguyén ly cong nghé |0i

Cong nghé Hot-Wet FTIR:
Duy tri toan bo budng quong
hoc & 180°C. Do dong thoi
da khi co cuc tinh cao (HCI,
HF, NH3, H20) khdng can
téch nudc, bao toan 100%
mau nguyén trang theo
QCVN 19.2024.

Chuan dap Gng
QAL1 (CN 15267-7)
QCVN 19.2024
EN 14884 / US-EPA
US-EPA

L.

HF Quan trac Thay ngan tong (Hg):
HCI (thermal red peak) Cong nghé pho hap thu nguyén tir
SlIEImAlrEE EeAr] i H20 . hot lenh (CV-AAS) tich hop bd
E B — |5 chuyén has nhiét xic tac 180°C.
l-';lik /3'5 ; e Chuyén Ffﬁl toan h_y: Thiy ngan lon
| W i 2 | (Hg®") va nguyen to {Hg"]ﬂtruﬂc khi

: o phan tich nong do siéu vet.

Hop chat hiru co tang (VOCs/THC):
A Phan tich bang dau do lon hon ngon
"\ lra nhigt do cao (Heated FID).

Diém cham Al-loT (LCS Group)

il
41! E:"ILJ .; =

| | = | KA = s =

May quang phd FTIR sinh ra tép dir liéu giao thoa ké (Interferogram) dung luong cél lon. Ba x(r ly
bién Edge Computing lich hgp thuét toan ma tran dao giai na da khi tdc thoi. Pam bao nén va truyén
tép tin dinh dang .txt thdng vé Cloud S6 TN&MT vdi do tré = 0, dap img tuyét doi yéu cau phap ly.

[
!
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KHi THAI ONG KHOI (CEMS 4) - DO BUI LIEN TUC & CHUAN HOA DU LIEU

ZONE 1: BEN TRAI 35%
Hardware & Physical Sensors

Thach thic thue djc: Hat bui bam ban [3m mii thau kinh quang |
hoc gay suy giam tin hiéu gia tao; bién dong van tc, nhiét dd
va ap suat khoi 1am sal léch luu lugng phat that thuc té.

Dynamic
pressure

pressure .
Micro-differential

pressure gauge

316 Pitot tube

Switching Logic Table

* Nong dé thap (< 20 mg/Nm?): Ung dung Tén xa nguoc Laser.
B ngay 0.1 mg/Nm? Tich hop rém gi6 (Al Cartain) bao vé than kinh

- Nang d§ cao (> 50 mg/Nm?):  Ung dung B§ md quang hoc ding
” (Dynamic Opacity / Cross-dout).

Ong Pilot vi sai inox chiu chiét 500°C hudc

Do VTP: siéu dm chanh thai gian (Transit time).

ZONE 2: G GIUA 40%
The Normalization Brain

THUAT TOAN CHUAN HOA (BPAP UNG THONG TU 10)

. |

Algorithm Block

21-021 ‘
gl

Cenuen = Cinye X m

' 1':'1.332?3“1-“}?{:“ 100 i
Pihye 273 100-W

Datalogger J ‘ |

=

o i
T, - ‘-__.""
- & F.
E

Datalogger tu dong tinh toan qug d6i nong do
thuc té (C_thve) V& nong do & Dieu kién chuan
(C_chuan). Khi kho, nhiét do 0°C, ap suét 101.3
kPa va hiéu chinh theo nong dé Oxy tham phiéu
(K2_ref) quy dinh riéng cho ting nganh (nhiét
dién, xi mang, héa chot).

ZONE 3: BEN PHAI 25%
Al/Cloud Intelligence

PIEM CHAM Al-10T (LCS GROUP)

UCL

LCL

Shewhart control chart

Co ché tu ding chay bai kiem tra QAL3
(Zero/Span dnft check) bang duong phan
xa‘quangkh_gc ndi bo dinh ki hang ngily, vé
biéu dé kiém soat bot Shewhart tu dong
cay léo Cloud Dashboard. Hé théng khong
chi bao céc 50 liéu, né ty dong ty kiém tra
stc khoe cia chinh minh.
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@)

/. S
/Quén Tri Tai Nguyén Nudc & Thuy Lgi: Khong Ludi Pién,

T

Thach thire thuc dia: Giéng héo lanh khong dién luéi. Tao nd hoa tan pha ho chira. Réu bam nghet dau do méan.

{7 )
( Nudc Dudi Pat (Nudc ngam) J

— 4G/NB-loT
¥ Datalogger

+ Nguyén ly: Cam bién ap suat thiy tinh
mang gom Ceramic (Al203) nguyén
khai, hoan toan khong gi sét. Po sau
200m (Chuan 1SO 4006).

. [ A-loT | .

Datalogger Low-Power ngu dong, danh
thirc dinh ky truyén 4G/NB-loT. Tudi tho

Lpin 5-10 nam.

\_ il

""--. Q

(r » ¥ -\.
[ Nudc Mat & Canh Bao Tao J

Phao ndi HDPE
@1~ dachitiéu

-

Nguyén ly: Phao ndi tu hanh tich hop
Sonde choi quét Wiper. Module phat
song siéu am da tan pha va tui khi té
bao tao vét ly, khong giai phong doc t6.

’ (| AlloT | :

Machine Learning hoc sau burc xa/nhiét
do du bao tao trudce 3 ngay, kich hoat

S rd

Khong Hoa Chat

(7 )
[ Nong Nghiép Thong Minh |

& __ Radar sensor
= (B0GHz)

Ty dong
déng/md cong

 Nguyén ly: Cam bién dé man Toroidal
khong dién cuc tiép xtc. Radar do murc
nudc kénh 80 GHz ban xuyén suong mu
(Sai s6 £2mm).

( ]
. L Al-lﬂT J ™\

Datalogger tu dong xuat lénh dong/ma
van cong dap ngan man khi vuot

siéu am phu dau.
I"\,__"‘_

ngudng 1%e., khdng can con nguoi.
|,\_'~...

¥,

5
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KHAI THAC NUGc DUGI DAT (NUGC NGAM) - THEO LUAT TAI NGUYEN NUGC 2023

B o

Thach thiuc Thuc dia Nguyén ly Cong nghé Loi
* Khong cé dién ludi: Giéng » Muc nudc: Dau do ap sudt thay

khoan phan tan & ndi héo tinh v6i mang gdm Ceramic g

lanh, chi phi kéo cép dién (AI203) nguyén khdi, hoan toan DAL Set | M

la bt kha thi. khong ri sét. cait [ [
» An _mdn héa hoc: Moi | | < Luu lugng: Do bing dign ti _t T

trudng kém/sdt va ap sut (Electromagnetic) khong cd rao Tang ngam nudc | |

khong 10 @an mon dau do can cd hoc. <

dudi do sau hang tram meét.

oy
A Y -

Thdong so Nguyén Iy chung | Dai do tiéu chuan | D6 chinh xac /LOD | Chuén dap (mg piém cham Al-loT
. | Thay tinh mang : Luat TNN o
Muic nudc gﬁ{n (Al203)° | S4u0-200m | x0.1%FS 2812023 E.:t.; ESS ;:%,1 #ggép[?gvaegﬁn
Luu Iugng DIent oy kich c6 6ng +0.5% SO 4006 (Deep Sleep), tu danh thic dé
UGB ) do va truyén qua 4G/NB-IoT.
pH/Dd dan dién | ps 4rr apia Thong tu Tudi tho pin hé thong kéo dai
Chat lugng (EQ) Bu trif nhiét do Cao 17/2021 AT




NUGC MAT & HO CHUA — TRAM BUOY NOI DA THONG SO & XU'LY TAO

H '

Thach thire Thuc dia Nguyén ly Cong nghé Loi | P“aﬂdgﬁéiﬂ?igﬁ
da chi tiéu
» Bam ban sinh hoc: Réu » Tram Phao Tu Hanh: Phao nhya HDPE
bun va hau bam phg Kin ty hanh bang nguon Solar. Dau do
mat quang hoc cua dau do. (Sonde) trang bi chdi quét cd hoc
e Thdm hoa Tao: Tao nd (Wiper).
hoa tan pha Sinh thal thay * Trigt Tao Vat Ly: Tich hgp module son
sinh, kho cgp n uon dién song siéu am da tan so vt ly trigt tiéu |
Vo] cho thiét bi xd ly. t& bao tdo ma khong dung hoa chat. e > Cong nghg sieu
i

Thong so Nguyén Iy chung | Dai do tiéu chuan | D6 chinh xac /LOD | Chuan dap img piem cham Al-loT
Pachitiéu| Quanghoc & H, DO, , s o s
Sonde) | Bién héa o duc, Ec | TIEh hdp trong 1 [Nue mat QCVN| | Phén tich dif ligu ham Iufgng
Chlorophyll-A va thai tiét dé
Triét >70% | Khong hoa chat Machine Learning dy bao nguy cd
Tao nd hoa trudc 3 ngay, tu dong

Luu lugng | Cam bién Radar | Xuyén sudng , SR kich hoat ché do phat song
ma 80 GHz mu/mua L L Siéu am.

Diét Tao | S6ng siéu am .
(Algae) da tan so Ban kinh 500m




QUAN TRAC NUGC MAT &
DOT PHA TRIET TIEU TAO SINH HQOC (LG SONIC)

e Tram phao ndi tv hanh (Solar-Powered Buoy):
Phao ndi ché tao bang nhua Polyethylene méat d¢ cao

Thach thirc thue dia: Réu bun va hau ha bam phi SR\ (HDPE) khang tia UV va va dap, tich hgp tam pin mét
kin bé mét quang hoc ctia cam bién do nudc séng/ho; '" troi va dinh vi vé tinh GPS chong trdi dat.

hién tuong tao nd hoa (Blue-Green Algae) bung phat
lam suy kiét oxy, gdy chét thuy san va sinh doc td cho
cdc nha may nudce sinh hoat.

Dau do tich hop da thong so (Sonde):

Do dong thoi pH, Oxy hoa tan quang hoc (DO), D¢ duc,
DO dan dién, Nhiét do, Diép luc to (Chlorophyll-a) va
Tao lam (Phycocyanin). Trang bi choi quét co hoc
(Motorized Wiper) tv dgng lam sach mét kinh quang
hoc trude moi chu ky do.

Cong nghé triét tiéu tao bang song siéu am
bién tan thong minh (LG Sonic - Ha Lan):

Cum mdy phét song siéu &m phét cac dai tan s6 am
thanh bién dai lién tuc trong nudc. Song dm phé vo
cau trdc tai khi (Gas Vesicles) bén trong té bao tao
khi€n tao mat kha nang ndi |én mat nude don anh sang
quang hop, chim xudng déy ho va bj phan hiy sinh
hoc ty nhién ma hoan toan khong lamv vé mang té
bao, khong giai phdng déc t6 vao nudc, khong diing
bat ky héa chat diét khuan nao.

Bang thong so tham chiéu chuan:

Ban kinh 200 - 500 m xung quanh phao (dién
. ; = = — _ kiém sodt tao: | tich kiém soét Ién dén hang chuc hecta).
piem cham Al-loT Thuat toan Machine Learning phan tich Du bdo nguy co bung Tu ddng kich hoat may . * -
Yo chudi sa liéu ham luong Chlorophyll-a, ==»| phéttaondhoa | phatsiéu dm phat tan Hidy aua trid Giam tai tao tur > 70% dén 90%;
(LCS Group): blrc xa mat troi va nhiét do nudc trude 03 ngay s6 phi dau. ti: ng o et Dat chimg nhan an toan nudc udng

qudc t& WQA, chuan CE chau Au.

M Germin Notebook




NONG NGHIEP THONG MINH
& GIAM SAT XAM NHAP MAN D6 min / EC | Di do: 0-200 mS/cm (0-70%) | Saisd:+1% | Chuan: IS0 7888

Muc nudc Daido:0-15/35m Sai s0: + 2 mm | Chuan: WMO No. 8
Tu dong hoa diéu tiet thuy lgi vai cong

nghé Cam (rng tir & Radar 80GHz.
\—~ Radar Khong tiép xic (80 GHz)

Chum song hep 3°, xuyén thau
suong mu, mua giong. )
Triét tiéu sai sO do réc troi noi.

( Thach thirc Thyc dia -

& Xam nhédp man séau do
bién doi khi hau.

% o Réu bam, phu sa lam ket

{2 cam bién man truyén théng.

y g

@ Diéu tiét thu cong cham tre,
- gay thiét hai mua mang.

» Smart Gate Automation
B diéu khién bién ADAM-3600.
Tu dong: Pong cong khi mén > 1%o,
m& 12y nudc ngot khi triéu rat.
Khdng can thiép thi cong.

Cam (rng Dién tir (Toroidal) e
Li tir tinh boc nhl;ra PVDF.
Khng tiép xuc kim loai. Mien nhieém
100% va@i réu bam, phu sa, rac thai.

Hé sinh thai Quan ly LCS Group

Hé thong tu dong gui thong bao canh bao do man va lich dong/ma cong
thoi gian thuc qua SMS, Zalo ZNS & Mobile App.

Bao vé hang chuc nghin h ndng dén va ho tro ra quyét dinh tire thoi cho cén bo thiy nong.

T Garmird Notebod



AQMS & Canh Bao Thién Tai: Tam Soat Piém Mu Bang Mang Lwé&i Chuan US-EPA

Théch thire: Bui ngadm hoi Am nhiét déi gay sai s6. Khi chuan dat d6. Khoé tdm soat ngudn thai 1én 1Gt va chay rirng.

I Giam Sat Bui PM10/PM2.5 qr Cum Chuén Héa Ty Déng i
Smart Heater BAM I |
- m Zero Air Generator ~ Dynamic Calibrator Tlleee = e
Beta Sou rce Fllter Dust spot Detectnr (Ray phan tw) (Pha loang ty dong) Gas Analyzers
Phuong phap suy glam tia Beta (BAM) véi Ong say dong hoc Hé thong tw tao khi sach (ray phan tir) va pha loang tw dong,
I_ Smart Heater béc hoi &m. Twong duong chuan US-EPA Eq. _| |_ khéng can mua khi chuan dat do.

B | Tam Soét Co Dong & VOCs BRE

1 |
LWL
Sac ky khi do lién tuc VOCs/BTEX dd nhay <0.1ppb. Camera Al anh nhiét da phd xoay 360°, tam xa 5-10km quét
L Xe Mobile Lab |ap ban dé 6 nhiém di dong. J |_ diém chay rirng. Radar 80 GHz do ngap lut dé thi. Eb
(P ———— ,., : —— ” I o -
| (> Diém cham Al-loT: Thuat todn Al ddi chiéu tram BAM chuan quoc gia vdi hang tram cam  JEE 19 B

L) bién quang hoc gia ré dé ndi suy Ban do nhiét (Heatmap) 6 nhiém cap thanh pflﬁ.



KHONG KHi XUNG QUANH (AQMS) — DO BUI MIN PM10 & PM2.5 CHUAN US-EPA

!

Thach thue Thue dia Nguyén ly Cong nghé Loi: Suy giam Tia Beta (BAM)

» Nhiéu hat ngam nudc: D9 am Ong lay mau dugc sdy nhiét dong mart G
khong khi nhiét ddi cao lam hoc thong minh (Smart Heater) dé T @ Source
hat bui ngdm nudc phinh to, | | tach 4m. Bui dong trén dai mang ' —
gay sai so khai lugng ao. loc sgi thly tinh s& can trd tia s = ;

» D9 phil khong gian; Tram do phéng xa Beta cudng do thap. fitter tape N
chuan qudc gia rat dat do, | | Sy suy giam tia Beta ty 18 thuan

mat dg thua thdt, khong dd d tuyét déi véi khdi luong bui.
liéu vé ban do  nhiém cuc bo. : e

N A

Thongsé | Nguyénly chung | Dai do tiéu chuan | Do chinh xac / LOD | Chuan dap img piem cham Al-loT

PM10 | WAL (0-1000 pgime| Dudi2pgm® | USEPAEQ | | Thugt todn Al ddi chiéu d liu bui
s Loe ol ; chuan BAM vdi mang Iudi cam bién
PM 2.5 +LOCX0dY | 9. 1000 pg/m®| Dudi 2 pg/m* |TUV/MCERTS| | hat quang hoc (Optical Sensor) gid

Cyclone ré xung quanh dé vé ban do nhiét
, CAm bigh sidu Gi6, Nhiét, e (Heatmap) 6 nhiém cap thanh phd
Khitugng | 4T 2T R | KHOtUmGEEE) AT theo thai gian thyc.




KHONG KHi XUNG QUANH (AQMS) - CUM MAY PHAN TiCH KHi VET (GAS ANALYZERS)

N '

Thach thire Thuc dia Nguyén ly Cong nghé Loi: Phan tich Quang-Hda Cap Vét | | :
» D0 nhay cap ty Ié (ppb): Nong Phan tich khi vét chuan phong ) Zero A -JJ: Q
do khi trong khong khi ty nhién thi nghiém nhung dong goi i Senerabr B = féﬁ‘; Ol
cuc thap, yeu cau cam blen Siéu chuan cong nghiép. ~ — 2
nhay va khong bi nhiéu nén. E , 7= < L f'_E' ;_Egﬂﬂ!’
» Suy hao quang hoc: Den | — @[]} LB —
huynh quang md dan theo thdi s B ' =T |
gian, lam thiét bj bi troi (drift) G| @ | f Jy ‘ ey
s6 lidu khoi vach Zero tinh. - Gai Analyoar - o 8o
Thong so Nguyén ly chung | Dai do tiéu chuan | o chinh xac / LOD ‘ Chuan dap (mg r piém cham Al-loT
N Hoa phat
(NU,ONKUZ) (ChE?I’?ilEllT?iﬂquSjggECB) 0-1000 ppb 0.4 ppb (RMS) US-EPA Hé thong tich hdp BO tao chuan khi
Huynh quang tia cuc ty dong (Zero/Span). loT Datalogger
S02 tim (UV-Fluo) ' 0 - 1000 ppb 0.4 ppb (RMS) JS-EPA sé ghi nhan do léch ChUﬂﬂ moi ﬂgﬂ}’
3 oA A0 ! va tu 6ong bu tru phan mém ma
03 UV Photometry 0-10 ppm TSal 5[; <1kf; FS JS-EPA khong ¢an k§ su ti tram.
CO NDIR ¢6 GFC 0 - 1000 ppm “Yﬂtnh?éu ang | yS-EpA




TRAI TIM HE THONG - GIAI PHAU
DATALOGGER ADVANTECH ADAM-3600

Dinh vi thiét bj: By diéu khién bién thong minh (Intelligent Edge
Controller / RTU) loai bé hoan toan diém nghén rii ro treo méy thudng
gdp cla cac hé diéu hanh may tinh Windows truyén thong.

2, Xir ly & Két ndi 1/0 da dang

1. Kha néng chdng chiju cuc doan L4 CPU cong nghiép ARM Cortex-A8 tdc
(Industrial Fanless Grade) = Ik d6 800 MHz. Tich hgp sin 8 Al (4-
V6 hgp kim nhdm diic nguyén khai | = gy I 20mA, 0-10V), 8 DI, 4 DO Relay va 2

tan nhiét thu dong, khong ding quat cong COM (RS485/RS232 cach ly 2.5
i6 co En:_:uc. i:hjﬂ ai nhié? do vgn" - kV). H6 trg 4 khe cdm ma@ rong nang

anh rong tir -40°C dén 70°C, chdng tong sd lén dén 60 1/0.
sét lan truyén va soc nguon. Lap dat
chuan DIN-rail cong nghiép.
—
((s) 3Dy phons truyén thang vo han —— PR~ Y o -0 4. Lap trinh diéu khién
(Dual-Link Redundancy) Z N . e — 47_:: bién thong minh

HO trg ngdn ngir tiéu chudn
[EC 61131-3, tur Q@ng dieu
khién chu trinh lay mau,
bom rira ngugc khi nén va
khir nhiéu tin hiéu ngay tai
tram.

ﬂ Trang bi 2 cong mang Ethernet doc lap
két hgp module cac song di dgng cong
nghiép 4G LTE / NB-loT. Co ché tu dong
chuyen mach du phong tuc thoi khi
mot trong hai duﬁn? truyén gap su cd,
cam két Uptime dir liéu > 98%.
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Trung Tam Pieu Hanh Bam May LCS: Lam Chi Tuong Lai Bang Phan Tich Du Bao
Lam Chd Tudng Lai Bang Phan Tich Du Bao

Giao dién guan tr1 tap trung (One Platform, Multiple Domains)
n dit liéu thé thanh théng diép hanh dong.

p

K P &
Comasand Cerien Gathincsed ! # \
A ey I
!

Du B4o O Nhiém (Predictive Analytics)

M6 hinh Machine Learning hoc chudi thoi gian thuc, du
doén ndng d khi thai/nudc thai sé tang vot truéc 1 dén
6 gid. Cung cap thoi gian vang dé ha tai trong 10 dét.

il

Nhan Dién Di Thuong (Anomaly Detection)

Al ddi chiéu chéo céc thong so (Nhiét do vs DO) dé
phat hién som dau hiéu dau do trdi Iéch hodc bam ban
trudc khi thiét bj hdng han.

3

Hé Thong Canh Bao Ma Tran

P4y Iénh tu dong qua SMS, Cudc goi thoai, Zalo ZNS
0 2 mac: 80% (Canh bao sém) va 95% (Nguy hiém can
ké ngung QCVN).

===
B

Ghi Dau Bat Kha Xam Pham (Audit Trail)
Nhat ky ma hoa End-to-End, ghi nhdn moi can thiép
ky thuat (Zero/Span) bao vé doanh nghiép trudc thanh
tra. Dap (mg Luat Bao vé Dir liéu 91/2025.

—
”Tgéj

=2

(

[P] Precision, [I] Innovation, [T] Trust, [S] Sustainability A Gemini Natebook



QUY TRINH QA/QC KHEP KiN & RUI RO CHE TAI PHAP LY

Thach thie Thuc dia Khung Tiéu chuan Kiém soat Chat lugng
M4y mdc tot nhung néu khéng tuan tha quy Chau Au (EN 14181)
trinh hiéu chuan, so liéu mat gia tri phap ly

(Garbage in - Garbage out).

A\

Phat tién |én dén 9 (P

Y DO QAL2 & AST:

11 TY DONG | Dai ching lay
va dinh chi hoat dong = mau ddc |ap tai

6 THANG

QAL3: Eﬂw hién trudng.

| ﬂ " My tu dong chay
-. ] ' o, - @
. Kiém dinh Phap ly: Piém cham Al-loT

Zero/Span hang ngay.
Gan Co trang thai (Flag 02).

Tov | (4 ke chi niom phong Phan mém trung tdm phan tich
QALL: ./ = theoludtBoluong. | e o 1rai CUSUM/Shewhart,
Lira chon cam bién co tu ddng gtri SMS cho ki su nha
chimg nhan TUV / mady néu phat hién cam bién dang
MCERTS. trugt ra khoi gidi han tin cay trude
ky thanh tra.

|
b
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Chuyén Hoéa Chi Phi Tuan Thu Thanh Loi Nhuan Van Hanh & Gia Tri ESG

Quan trac cung LCS Group khong phai la tiéu san dat dé, ma la co may sinh 10i t6i uu tlr trong nha may
ra téi chudi cung (rng toan cau.
Bao Toan Tai San Phap Ly
Ty |& song cua dir liéu (Data Availability) = 95%. Mién nhiém moi rui ro dinh chi 3-6 thang,
ctiru doanh nghiép khoi nhiimg ban an phat hang ty déng, duy tri dong tién khdng dut gay.

Toi Uu Van Hanh (O&M Savings)

Chi phi Dién Chi phi Héa chét

Trudc Sau Trudce Sau
Thuat toan Al dua tin hiéu DO/NH3 vé phong SCADA tao mach diéu khién |ap kin (Closed-loop
control). Giam thiéu dién ndng may thoi khi va héa chat danh phen/khir Ure ton kém.

Ho6 So Xanh ESG & Tin Dung Toan Cau

Minh bach chir ‘E’ (Environment). Cung cap API tich hgp truc tiép dir liéu phat thai s hoa.
Ph& vd rao can xuat khau Thué Carbon EU (CBAM), md khda vay vén tin dung xanh.




y

Giai phéng hoan toan ap luc dun day trach nhiém chn Chu dau tu

khi phai thué mudn roi rac thau co khi, IT va thau giay phép. ’ 1~-—-\
~ Thiét I1ap Trién khai B&o vé dai han
A A M
N\ i =N F =
2. Thiét Ké FEED 4. Thi Céng 6. Kiem Dinh
(Ban vé P&ID) DAu N6i SCADA Dudng Truyén \

1. Khao Sat 3. Tich Hop 5. Hiéu Chuan (.txt) 7. Bao Tri
& Phép Ly Tu Datalogger Do Luong Tron Do
(GPMT) (Kep chi) (0&M)

02-24/6?0.

b Uptime Dir liéu. Thoi gian chan doén, Ky su co mat irng cuu
Vuot yéu cau toi thieu. phan tich 16i tir xa qua Cloud. truc tiép tai diem nﬁng'ﬁN.

>\M | Khu Vuc Phu Tung Ttrc Thoi (Spare Parts Hub): Kho Datalogger, cam bién, bay lanh
san sang thay thé rut nong. Cung tng tron gai i hoa/khi chuan NIST.




Lien Minh Cong Nghe Lol
Hop tac k¥ thuat va tich hop phan ciing chinh hang da chuan
tlr cac tap doan do luong hang dau thé gidi.

O i ST B
&N":MF thaj = ; ‘EI' e LG Sonic TUV Rheinland
uoc mat Endress+Hauser )\ &MCERTS:
L 5 \ - \ Sy, ——— w4 W4y Ching nhan do
” Y4 chinh xac va do
| dn dinh thiét bi
1’_ ) Z = = — (EN 15267).
Khi thai | "
(CEMS) ADD | ENVEA
—)
- ] “‘*~ d . ) US-EPA: Dat
‘ chuén Co quan
- _ - — o N — ~ Bao vé Mai sinh
[_Khﬁng khi—] (r e . | I ) Hoa Ky.
(AQMS) & — | HORIBA (=] ThermoFisher
L_Phan tICh_J L*{ = 4 — e N — ) 4 L _J
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CONG TY TNHH KY THUAT NONG NGHIEP

VA MOI TRUONG VIET NAM

(Thanh vién truc thuoc LCS Group)

Tru s& chinh: Ha N6i & Tp H6 Chi Minh, Viét Nam.
Hotline Ky thuat 24/7: 0917.020.785

_Email: ktmoitruongvietham@gmail.com

Web3|te mmtruongwetnam vh / www.lcs. con;u.vn |

o)IT LCS “’,ﬁ |

Graup‘f e n.‘l‘fﬁ- |

-——-"




