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Giai phap van hanh théng minh diau nganh ApFactor ¢ s
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Theo doi rung dong

va bao tri du doan
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Quan ly rung dong va bao tri du doan \pFacloy

/" Nguén dir liéu
| . Thiét bi
: . o ; ~ Tua-bin (Turbines)
e gim br']‘i” 5 2 hdi, khi, nudc
| . ong ho : ' P TTYYVPRI -
| e  MOi truGng va van hanh L — i e

e Tich hgp hé thong khac :
o DI liéu thai gian thuc, lich sir, AI, ML

May nén khi (Compressors)

Quat cong nghiép va quat thong gid
(Industrial Fans & Blowers)

\ 4

A

I/0 Sense Digitization Suite
Analytics | Automation | Al

HOp giam toc
(Gearboxes)

e  Giam sat lién tuc va canh bao sém

e Dir liéu phan tich nang cao

e Tich hdgp hé thdng va quan ly tur xa

e  Cam bién thong minh va IoT khong day

e Bdo cdo va du doan chuyén sau

e Tang cudng an toan va hiéu qua hoat dong

May ly tdm (Centrifuges)

Pong ca dién
(Electric Motors)

© Faclon Labs Inc. All Rights Reserved Confidential



RUi ro rung dong va Igi ich ctia giai phap \pFacLon

Rui ro:

« May nén khi (Compressors): Mat can bang, hdng bac dan hay léch truc.

« May bom (Pumps): Rung manh do mat can bang hodc mai mon cac thanh phan.

« Quat céng nghiép va quat thong gié (Industrial Fans & Blowers): Rung manh do mat can bang, léch truc hoac hw
héng vong bi.

« Tua-bin (Turbines): Rung ddng c6 thé anh hwéng trwc tiép dén tudi tho va hiéu suat cta tua-bin.

- Hoép giam téc (Gearboxes): Hw hdng do mai mon banh réng, 16ng truc.

«  Poéng co dién (Electric Motors): Hw hdng clia bac dan, l1&ch truc hodc mét can bang.

« May ly tam (Centrifuges): Mt can bang va mai mon.

Loi ich cua giai phap:

v Dé dang truy cap va quan ly: Giam sat tir xa va phan tich trén dam may tao diéu kién quan ly di liéu hiéu qua hon

v Tang tudi tho, giam th&i gian ngtrng may: Phat hién s&m cac van dé, tr dé gidm chi phi stra chiva va thdi gian ngirng may.
v Toi wu hoa bao tri: Cac gidi phap bao tri dw doan gitp bao tri chi khi can, thay vi theo chu ky ¢b dinh. .

v D6 chinh xac cao hon: Cac céng nghé méi gitp cai thién chat lwong va dd chinh xac clia viéc giam sat.

© Faclon Labs Inc. All Rights Reserved Confidential



Cam bién rung dong

® Cam bién rung MEMS 3 truc

® Cam bién nhiét do: -40°C dén +100°C, do chinh xac 0,2°C
® Cam bién tiéng 6n

® Két noi: Wifi (toi da 80 mét), Bluetooth, Modbus RS 485

® Ngu6n dién ngoai 24VDC/-10%

® Nhiét do hoat dong -40°C dén +100°C

® Kich thudc 40mm (D)X 40mm (R)X 33mm (C)

® Trong lugng 78 gam

® Daitan s6 0,2Hz dén 6kHz

® Kha nang chiu va dap 10.000 gam trong 0,2ms

® PO nhay gia toc tuyén tinh 0,122mg/LSB (T6i da 2%)
®* P06 on thap 75 ug/sqrt(Hz)

® Vo Polycarbonate, IP67

® Pen LED chi bao B9, Xanh 13, Xanh lam, Cam

® (Cb chét dé 13p, cling cb thé I3p bdng nam cham

© Faclon Labs Inc. All Rights Reserved Confidential



I/0 Sense: Phat hién 10i tu dong va dé xuat hanh dong dJFAcLON

Phan mém tu ddng chan doan thét bj va cung cap tinh trang strc khde chi tiét sau moi 24 gid. Trong trudng hdp cd van dé, nd sé& cho biét mirc
do rai ro va ly do khién dd rung tang Ién. Ly do co thé la do két cdu 16ng 1éo, mat can bang, van dé vé banh rang, van dé bdi tron, mét can

bang, van dé vé & truc, v.v.

CDW MOTOR 10 Structural Looseness 07/10/2024 @ 06:00 am 2 ]
@ Faults Found © Recommended Solutions ‘@l [El] 5] CDW MOTOR 10_DE 4
Motor Non-Drive end Motor Non-Drive end (& 1dle )
Structural Looseness Structural Looseness FET Data Sensor Data
Risk Level:Medium Continue monitor the fault vibration trend for any significant
Pattern of Structural Looseness fault observed at lower amplitude. increase. Reinforce the mounting and improve stiffness. Check the

; p 2 g . CDW MOTOR 10_NDE (@

The synchronous energy at 1x and multiples of running speed looseness of mounting bolts, failed grout or cracks in concrete bases,
increased. Likely the structural Looseness is diagnosed. cracks or other forms weakness in machinery mount, base plates,

and hold down bolts etc. if planning for any maintenance activity.
EFT Data Sensor Data

© 2021, powered by Faclon Labs | Terms & Conditions | Privacy Policy|

: " 3 16:37
A Type here to search ' 07/10/2024 -
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I/0 Sense: Phan tich dir liéu rung dong \jractoy

Quan sat dir liéu thuc va xu hudng cia RMS Acceleration (Gia toc RMS) theo hudng X, Y va Z cung vdi nhiét do va tiéng on.

BS

MDO GEARBOX 9 DE < X MDO GEARBOX 9 DE &£ X
Live Values @ Normal & Warning @ Danger
BACK
Axial RMS Velocity Vertical RMS Velocity Horizontal RMS Velocity Temperature
0.536 1.432 0.866 69.114 Axial Acceleration FFT - RPM: 1316 ] [ ARMS - 1.325 ]
Axial RMS Acceleration ’ Vertical RMS Acceleration ‘ [ Horizontal RMS Acceleration ‘ Noise ‘ [ show Harmonic Annotations [ Manual RPM
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I/0 Sense: Spectrum va Waterfall Analytics ABFACLOY g s

Biéu d6 quang phé biéu dién van toc va gia tc theo hudng X, Y va Z
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/O Sense: SMS, Email, Zalo, Canh bao cuodc goi va Bao cao
Cai dat diéu kién, thai gian, tan suat cho canh bao va thong bao cling nhu xuat bao cao.

Alert Triggers Action Triggers Notification Schedules Consumption Alert Triggers Custom Triggers

Manage Alert Triggers

Title Condition Description Occurrence Value Alert Type Enable/Disable Action
Veloci
Velocity Critical " :y 30 Alert once @
>
Noise 5 i
Noise Critical 30 Alert once & ) VR |
>120
Velocity W. Veloclty 30 Alert
elocity Warnin lert once « N g -
y 9 94 Configure Report
Acceleration Generate Report Schedule Report
Acceleration Critical 30 Alert once
>20
Acceleration
Acceleration Warning S 30 Alert once
Report Configuration : MONTHLY_STATS
Temperature
Temperature Critical 30 Alert once
>80
Asia/Calcutta
Noise
Noise Warning 30 Alert once
>110 Year * ~  Month*
Temperature
Temperature Warning 30 Alert once Select Devi
>60
Network Disconnected H
Network Disconnected Please check power supply and sensor LED status 30 Alert once

=1

Select Data Parameters *
Enable Data Alerts

Monthly Stats

Select Report Recipients

GFL Dahej

Velocity exceeded 2.8
Device:- 180KL UP WOIL TF MOTOR DE
¥ RMS Velocity: 3.6 mmy/s @28th May 2023 05:24:20 AM

Rakesh Shah Select recipient email

Message Time: 28th May 2023 05:21:01 AM

Qusatav a

Velocity exceeded 2.8
Device:- 180KL UP WOIL TF MOTOR DE

Y RMS Velocity: 3.6 mmy/s @28th May 2023 02:36:57 AM

Message Time: 28th May 2023 02:33:08 AM

@orsav a

© Faclon Labs Inc. All Rights Reserved
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Tong hop tinh nang
- Giam sat theo thai gian thu'c cic thiét bi quan trong tir mot nén tang trung tdm duy nhét, cung cap kha néng hién thij tét hon
cho cac bén lién quan tU bat cr dau, bat cr lic nao.

- Bang diéu khién KPI va quan ly (mot bang diéu khién duy nhat cho tat ca cac thiét bi) — tuy chon loc theo tinh trang
thiét bi nhu: loai thiét bi, canh bao, tinh trang, v.v., theo tirng thiét bi.

« Canh bao qua SMS va Email, cing véi bdo cdo chan doan tu ddng hang ngay va cac hanh déng dé xuét can thuc hién.
« Bang diéu khién tap trung duy nhat cho phép theo ddi tinh trang sic khde thiét bj theo bé phan, nha may hodc loai thiét bi.

 Loai bo viéc thu thap va phan tich dir liéu thu cong, dong thdi cap quyén truy cap theo vai tro (chi xem hodc chinh sura)
dugc quan ly bdi ngudi dung quan tri.

« Thuét toan chan doan tu déng cung cip cac thdng tin du doan va dé xuét bao tri, gitp tinh gidn hoat ddng bao tri, giam thdi
gian ngirng hoat déng khong mong mudn, bao tri kip thGi sé giam chi phi bao tri, va t6i uu hda quan ly thdi gian cho doi ngii bao
tri.

« Tuy chinh theo nhu cau ctia ngu'si dung**

13
© Faclon Labs Inc. All Rights Reserved Confidential
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Thach thirc
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An toan va Tuan tha \AFacLon

> Thach thirc: Nguy co chay nd va yéu cau tuan thl cac tiéu chuan nghiém ngat.
v Faclon Labs:

BS

Giai phap cho thiét bi chdng chay no

St dung thiét bi dat chudn ATEX/IECEx: Chon cac cam bién,
thiét bi IoT, va cap két ndi dugc chirng nhan cho mdi trudng dé chay
nd; Phéi hop véi nha cung cdp dé€ dam bao thiét bi dugc thir nghiém
ky ludng.

Vi tri 1ap dit an toan: Thiét k& I3p dét & cac khu vuc cb nguy co

thap, han ché tiép xtc véi khi hodc hai dé chay; Tach biét cac thiét

bi khdéi nguon nhiét, tia Itra, hoac khu vuc ap suat cao.

Kiém tra cac tiéu chuan: Pam bao hé thdng tuan thu cac tiéu
chuan qudc té va khu vuc (OSHA: Quy dinh an toan lao ddng tai My;
HSE: Tiéu chuan stic khde, an toan va mdi trudng; NFPA: Quy chuan
phong chady chira chay)

Tai liéu hoa quy trinh: Ghi lai toan bd qua trinh 13p dat va van
hanh d& ho trg kiém tra tudn tha.

Ki€m tra dinh ky: Thuc hién kiém tra hé théng IoT thudng xuyén

dé€ dam bao duy tri tudn thi cac quy dinh.

Yéu to moi truong va vat ly
> Thach thire: Diéu kién moi trudng khac nghiét

« Chon thiét bi chiu dudc mdi truong khac nghiét: Thiét bi
IoT phai dugc chirng nhan kha nang hoat dong & diéu kién
nhiét dé cao, d6 8m 16n, va tiép xdc vai hda chat 8n mon; S
dung cam bién va cap boc bao vé chdng an mon va rung dong.

 Thir nghiém thuc dia: Ki€ém tra thiét bj trude khi trién khai dé
dam bao kha nang chiu tai trong diéu kién thuc té.

« Dinh vi thiét bi hgp ly: Dat thiét bi cach xa cac nguon dién
ap cao hoac trudng dién tU manh. Tang cudng cach dién hodc
sir dung vo boc che chan dé bao vé thiét bj IoT.

o Dam bao tin hiéu: Sir dung bo khuéch dai hodc bo 13p tin
hiéu néu can dam bao truyén tai di liéu 6n dinh trong moi

trudng khac nghiét.




Tich hop va Tuceng thich \pFAcLon
> Thach thirc: Nha may st dung thiét bi va hé théng cii khédng héd tro' tich hop loT.
v" Faclon Labs:
Giai phap cho tich hgp véi hé thong cii Kiém tra tru'éc khi trién khai toan bd

e Middleware (phan mém trung gian): S dung phan o Trién khai theo tirng giai doan:

mém trung gian dé két ndi cac thiét bi IoT mdi v6i cac hé . B&t du véi cac khu vuc it quan trong dé thir nghiém kha
théng cii khdng ho trg IoT.
« Vi du: Cic giao thic nhu Modbus, OPC-UA ¢o thé dung lam

nang tuang thich.

“w Thu thap phan héi va t6i uu hda truéc khi md rong quy mo.
cau nol.
e B chuyén déi (gateway): S dung bd chuyén déi giao « Kiem tra kich ban thuc te: Mo phong cac tinh huong hoat

thirc dé cac thiét bi cli cd thé giao ti€p véi nén tang IoT. dong dé dam bao hé thdng IoT tuang thich va 6n dinh.




Kién tric nén tang I/0 Sense

Cho phép trién khai cac chién lugc sd hda phu hgp va hiéu qua

Nguon dir liéu

BO truyén dong,
Van, Bién tan (VFD)

ERP, SCADA, Phan
mém bén thir ba,
Lich sir, Ngu'Gi
dung

Hé thong DCS,
OPC va PLC

Pbong ho do Nang
lugng, Nu'dc, Khi,
Hoi, BTU,...

Ap suat,
Nhiét do,
DO rung,
Camera,
Cac cam bién
khac...

\\
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Kién truc thu thap dir |

Tich hgp dir liéu tUr moi thiét bi
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Faclon Labs I/0 Connect | IoT Gateways B S

GATEWAY LY TUONG DPE KET NOI | PAU VAO / GIAO THUC GIAO TIEP TiNH NANG NOI BAT

Céc phién ban 4G, WiFi hoac

Bong ho nang luong, luu 4 o RS 4gs,

Iu’(_yr?g kc?, the.AIO, P!_C, VED, Modbus TCP Ethernet. Giao f[t\u’c MQTT, hai Sao lwu cuc b, FOTA
cac cam bién khac, v.v. chiéu
OPC UA/DA, BACNET,
May cha OPC, VFD, PLC, Profinet, Ethernet IP, Ethernet, giao thirc MQTT, hai .
DCS, may cht SQL, v.v.. Modbus TCP, Truy van chiéu S I @13 99), (PO

SQL, IEC 61850

% Cha thich:

« FOTA: Firmware Over-The-Air (Cap nhat phdn mém qua mang).

« PLC: Programmable Logic Controller (B6 diéu khién logic kha Iap trinh).
« VFD: Variable Frequency Drive (B6 diéu khién tan sé bién dobi).

« DCS: Distributed Control System (Hé théng diéu khién phan tan).




Bao mat dir li€u va An ninh mang \BFacLoy

> Thach thirc: Nguy co bj tAn cdng mang va ro ri dir liéu.
v" Faclon Labs:

BS

Ki€m soat truy cip & Phat hién va ngan chan tan cong
Giai phap bao mat

e Trién khai giao thirc bao mat manh: o Xac thu'c da yéu td (MFA): Yéu ciu xac thuc nhiéu budc dé
«  SUr dung cac giao thirc ma hda nhu TLS/SSL dé bao vé dir

li€u trong qua trinh truyén

tang cudng bao mat cho viéc truy cap hé thong.

o Phan quyén ro rang: Gidi han quyén truy cap theo vai tro cua
Bao mat kénh giao ti€p gitra thi€t bi IoT va nén tang dam
may hodc trung tam dir liéu.

. , . o Chi dinh trach nhiém quan ly cac vung dir liéu nhay
Tuong lua va VPN:

ting nhan su.

Thiét 1ap tudng Ilra dé kiém soat luu lugng mang. cam.

S dung VPN d€ bao vé kénh truyén di liéu tir thiét bi dén « COng cu giam sat bao mat: Sir dung hé thdng gidm sat dé
may chu. phat hién truy cap bt thudng hodc cac cudc tdn cong.

« Kiém tra 16 hong dinh ky: Thuc hién kiém tra bao mat

thudng xuyén dé va céc 16 hdng tiém ning.




Bao mat dir liéu va An ninh mang

4G-LTE / Ethernet | MQTT over
Modbus/ SSL| AES Authentication

OPC

r——»

[

Gateway

Sensors/Data Source

JWT Encrypted Tokens

J U-U T St dung token JWT (JSON Web Token) dé
e e xdc thyc va dy quyén, bdo vé théng tin
i ddng nhdp nguoi dung.

[ ] RSA / SFTP
<I I I> 0 ME 3d Stz dung khéa manh dé md héa dit liéu
(- | va dédm béo tinh toan ven.

Y =N dong héa
) E2N§R§P'POINT S dung mé héa manh dé bdo vé dir liéu = ong |
truyén théng va di liéu lwu tri. . , P o . , A
ruyen thong va ae et Tt i o Két hgp cac cd ché bao mat tién tién (ma hoa, token, tuéng Ira, DMZ) cung + ~~- o _IC&® - - - - - - - - ___ -’
véi kién tric microservices d€ bao vé dif liéu va t6i uu hda quan ly thiét bi | T
L o ) L . Authentication
IoT. Cac cong cu nhu JWT, SSL, bcrypt va kiém soat truy cap giup dam bao e o P R A
berypt Hash tinh toan ven, bao mat va tinh san sang clia hé théng. Kién tric xdc thuec va truy cdp
S& dung thudt todn bdm bcrypt dé béo vé ?
mét khdu ngudi ding. yommm e e e - -
__________________________________ N
' Local Network/Internet 1 Password Access Token :
1 Mang Iuéi nguoi dung truy cdp : Hashing Service S Management '
I a 2 s \ 2 ’ n 2 !
Secure 4096 bit keys % S @ - @ | nen tng 10 Sense : Xdc thuc an toan Qudn ly quyén truy cdp cho
d 1
1 |

AppArmor

Hé théng kiém sodt truy cép bdt budc
(MAC) &€ gidi han quyén truy cdp cia cdc
chuong trinh.

Profinet/ Két ndi mang an toan st dung ma hda SSL/AES.

256 bit SSL (M3 héa 256 bit / 512 bit)

ndi bd véi mang bén ngoai e ,‘

Faclon MQTT Broker M FACLO'E'

Mot broker MQTT (Message
Queuing Telemetry Transport)
dung dé trao déi di¥ liéu gitra cdc
thiét bj loT.

Microservices Architecture

DMz ABS
C6 lap mang

MOt mang con tach biét mang

Load Balancer:

Chuyén tiép cdc gdi tin du o
diéu kién vao mang néi bé

mét cdch téi vu.

I

| I

! | o ,
Firewall : : i | Chay cdc cbng cu chinh sau
Port-screening (NSG: E T T -+ S -
Network Security : | 2 AN
Group) : | : SR i

: | Quan ly @ Qudn ly thiét bj

; | nguwoi diung
SSL Termination : :

: I

Céng cu cénh
bdo/théng bdo

Céng cu
phdn tich

C6 Idp hoan toan mang ndi bo
khéi mang/Internet bén ngoadi

1
1
1
1
1
1

@ Céng cu tw

\
1
1
I
I
I
I
1
1
I
I
I
I
I
1
I
I
I
1

ngudi dung dé xdc thuc :

Firewall l

Port-screening T o0 NGINX:

NSG: Network Securit = = E= .
(Group) uny > -: = SSL Termination

= = [oad Balancer




Pao tao va Quan ly thay doi \pFaclor .

> Thach thirc: Nhan vién thiéu ky nang va kho khan trong viéc thich nghi véi cdng nghé maoi.

v" Faclon Labs:
Pao tao nhan su Ké hoach quan ly thay doi

Phan tich nhu cau dao tao: Xac dinh cac k{ nang can « Danh gia tac dong: Trudc khi trién khai, danh gid cach hé
thiét ma nhéan vién can cé dé st dung, bao tri va téi uu hda thhg méi s& thay ddi quy trinh lam viéc hién tai.

hé thong IoT mdi.

Hudng dan cc ban: Céch sir dung hé thdng, doc dif liéu tir

o Chién lugce truyén thong:Truyén dat ro rang ly do, Idi ich, va

- e muc tiéu cla viéc trién khai hé thdng IoT; Dam bao nhan vién &
IoT, va xu' ly su' co pho bien.

. A . L e AL R n moi cap db hi€u dugc Igi ich cla su thay doi.
Pao tao nang cao: Cach khai thac du lieu de dua ra quyet ! cap <6 T 4 thay

dinh hosc t8i wru hda hiéu suét hé thong. « HO trg chuyén déi:Thanh Iap mot nhdm hd trg dé giai dap théc
Pao tao thuc té: T6 chirc cac budi thuc hanh trén hé mac va khdc phuc cac van dé phat sinh; Tao cd ché& phan hoi,
thdng that dé nhan vién quen thudc véi cdng viéc hang khuyén khich nhan vién dong gop y kién d€ cai thién qua trinh.

MR- o L& trinh trién khai tirng budc: Bat dau tir cac bd phén it quan

Tai liéu va huéng dan: Cung cap tai liéu day dd nhu

: ~ ; x - trong dé ki€ém tra hiéu qua trudc khi ap dung rong rai.
huong dan su dung, video huong dan (neéu can), va cac

kénh ho trg k§ thut.




Giam sat va bao tri lién tuc \pFacLov |

» Thach thirc: Rui ro hong hoc khéng dw doan trwdc va bao tri khdng hiéu qua.

BS

v Faclon Labs:

Giam sat hé thong

Giam sat theo thdi gian thu'c: SI dung dashboard hién thj dir liéu
truc quan, cho phép quan ly tinh trang cta cac thiét bi IoT.Tich hgp
cac cong cu canh bao tu dong khi phat hién bat thudng (vi du: cam
bi€én hong, di liéu bat thudng).

Theo doi hiéu suat: Danh gia hiéu suat cua hé thong theo cac chi
sO dinh trudc (KPIs) nhu thdi gian phan hoi, do chinh xac cia cam
bién, va do tin cay.

Cap nhat phan mém: bam bao hé thong IoT lubn s dung phién

ban phan mém méi nhat d& va 16i va nang cao hiéu suét.

HO trg ky thuat: Dam bao cé ddi ngili ho trg ki thuat san sang giai

quyét cac van dé phat sinh trong qua trinh van hanh.

Bao tri hé thong
Bao tri dinh ky: Lén lich kiém tra va bao tri thudng xuyén dé
dam bao cac cam bién va thiét bi luon hoat dong ding
cach.Hiéu chinh (calibration) dinh ky cho cac cam bién dé duy
tri d6 chinh xac cua dir liéu.
Bao tri du doan: Phan tich di liéu tir IoT dé€ du doan va
phong nglra su’ co trudc khi ching xay ra. Vi du: thay thé cam
bi€n s6m néu phat hién dau hiéu giam hiéu suat.
Ap dung thuét toédn hoc may (machine learning) dé& nhan dién
xu huéng bat thudng trong dir liéu.
Kich ban khan cap: Chuén bi cac k& hoach (rng phd trong
trudng hgp hé thong gdp su’ ¢b I16n (vi du: mat két ndi, tan

cong mang).
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I/0 Sense : Nén tang manh mé dudc thiét ké dé s6 hdéa hoat dong san xuat ABFACLOM
L
Cho phép trién khai, tly chinh cac chién Iudc s6 héa phu hgp va hiéu qua

R N Tich hob dif liéu (" Luutrircwiin  JW T tug nhan tao (AD
Cong nghé van hanh 4 Hoc may (ML)

Giao thirc két noi

BS

|{ \l ( ) |( : I’ \
| |

| ERP, SCADA, o R R | - > T
| MEs,Lichsi, |==] Thietbido | | | Tailénbiéu | Lich sur | (T )
I Phan mém bén p——— nang lugng, @ I SOPC LoRa HART. . : | mau : : B : : Mo |‘:II‘I!‘I AI ngon
| thirba nudc, BTU, — : : = e | : | | — - | ngit 16n (LLM) :
: khi nén,... L : N ) : : L .« J

(| |
| A A , M | = | ~
| Hé théng DCs, Ap suat, : : e \ | vy s \
| OPCvaPLCs Nhiét do | i APl o : |
: Rung d@ng, : [ ! \\ /I Al WOI"kbenCh

\ ________________________ -~

|
|
\

Dif liéu thii cong [F| Camera. &\ |
tir ngu'Gi dung Q% am bién khac |

—_—_————— e —

—_—————e— e —

/7 Cam bién théng minh, Céng két

ndi va Bo diéu khién N __ /
\ D — |
| |
| AI Vision |
|
. . |
Linux Modbus Controllers Wireless o B

—_—_———— e ———

H

¥ | = hhnh“!lp i |

H z )
- 2o ud nhan a nang tuy chinh
\\ Sensor Strap Monitor RHT/CO2. // l'.l’ng dung quan Iy Tru'c quan hoa va phan tich g tuy

—_—— e e~

| Giai phap
\\may doll

[
|
|
|
|
|
|
|
|
: Gateways  Gateway Receivers
|
|
|
|
|
|
|
|
I

—_—_————eee e — —

N e o e —

— Nén tang o Luu trir trén AWS, B 9% Khdng can lap 2 Nhiéu ngudi © Bao mat cap
Web App Azure, GCP hoac tai cho trinh +  sirdung Cong nghiép
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r 7 ? A >
Tinh nang cua nen tang I/0 Sense BS
{ ) ( ) '@ N [ R
- s
\ e re— I.'\, i
I - - e PO Oy
\' * e— 4 - - =
1/0 Lens 1 SCADA ?“eports bao cao. hd hit gc“{ng cll\:l(?ut;\l)l( va phan tich
0 A PO PR ong cu tao bao cdo, ho trg nhiéu : /vap ) )
Cong cy tao dashboard truc Cong cy thiet ke sg o va hinh dinhgda'ng' va quan Iy bao co. dif liey, cung cgp thong tin chi
. quan, toi uu dé hien thi dir lieu. J & anh quy trinh. ) g : : JL tiét dé cai thién hiéu suat.
( N\ ™ ( N\ (- )
o . HM - ;
5 — = o . . _
A i || =
L = : . - .
- - -
Bruce Al @ ienuy | | 1/0 Forms Triggers 1/0 Foundry
ian v cong sifc trong viec tim | | Tinh tao biéu méu dé thu thap CoNg cu gidm sét va tu dong Trinh quén Iy ngudi dung, thist
: Eié’m va phan tich di liéu. J L di liéu thu cong tu nhan vién ) ! hda canh bao thdi gian thuc. J 1 bi va dir lieu. )

= t%lh @%

Khong can Giao dién Pa giai phap trong Luu trir trén Cloud Bao mat
1ap trinh Web hién dai mot nén tang hoac Server noi bd cap quan su



Tinh nang cua nén tang I/0 Sense

{ ) { )
——.[909]: o= O -
OEE Suite CBM Suite
Giai phap 'ng dung dam bao tinh Giai phap 'ng dung cho bao tri
kha dung, hiéu suat va chat lugng. du doan.
. J . J
( ) { )
> --0 =
b A = L
Steam Trap Suite i Busbar Management
Giai phap 'ng dung phat hién [0i Banh gié rui ro cta thanh cai va 6ng
bdy hdi, trao d6i nhiét va dau dét. dan thanh cai dua trén xu hudng nhiét.
\ J . J

Ung dung cu thé

" 9 ‘.. - ? ':
~o=" 0=
"""" ‘a“*.af“.‘"
.3 - 8-
-
=
u .
- @_
:

Nén tang quan ly

MFACLOIt'A

BS

\

Su kién, chu thich va
thong bao

s

E'—I [ o] [

500
.||.I

o Al [F AT
Bang diéu khién
tuy chinh

Canh bao & Bang diéu khién




Giao dién cua nén tang I/0 Sense \practoy o

Inverter 1 z & =
@© rroiected Generation @ »cwai ceneration @© oevistion @ cozsoves
Today -
31.36 MWh 20.81 MWh -33.64 % 17.06 Ton 2.6812 KL
DC Data Variation With Time Power Vs Radiation Variation With Time
@ Projected CUF @ Actual CUF e Total Earning @ o oc Capacity @ Generation Till Date =3
- e 520
14.96 % 9.93 % $113,240.15 8735.27 kWp 40,827.05 MWh P w0 §
Projected Vs Actual Generation Summary - Bar Chart Projectad vs Actual CUF Summary i : ; 2 d v " . .
2000 2w 174 @n odn oo 2000 20 o @ o o
" " B
= - S DG W) - e HOC Cumnt) . e o i Vv 1 Ackva Powe) . ivute 1OG Power -+ WeathrMenvomgiAcie S0 Rason
\\ Panel Wise Current Variation With Time
= ... —— R ==
o
s ST VY
AGRIPARK_ 4 MWIP (14.88)-A (BSMWh @ AGRIPARK_ 1.2MWIP (4.11)-A (2.80)MWh o —F - - = - - - = =
© AGRIPARK_ 0.9MWIP CLO8)-A .57MWH @ Shanthan TownshipiP (1.06-A (.68 MW WH we B N 2 2 NN 20 W DO DR TN W 0100 00 @E @B 00 6N M WD 050 B0 Mw 060 @0
Public SchoollP (0.17)-A 0.16MWH  ® SVC STPIP (0.21)-A (0.00/MWh R G : p [

® Project StorelP (0.59)-A (0.37MWh © PUBIP (0.41)-A 0.3 7MWh P o - v . e e "

O Mouself 0A1)-A ©026MWh WIPIP (0.267A 0.1 70wk ; v sivacns 1S P sbpond sl o o

@ AML Pump Station P (0.27)-A (0.27)MWh ® AirportiP (0.22)-A (0.08IMWH . . — - invarter 1 Sour Panes 16 mvener tinvensr 1 Sour Pane 10nvener 1 Solar Panet 18) Tinvarer 1 St Paner

Hospital P (0.29)-A (0.27)MWh Samudra Township/P (5.41)-A (4.26)MWh Projecied CUF Ackal O mverter Tinverter 1 Solr Panei 22) nverter 1 Sotar Paner 23; @ iverter 1inverter | Solar Py

Bang theo doi tong quan Phan tich xu hudng

. e o Plant Wise Generations Summary ovort
rym—m— s .
' OUTGOING roject ual
] 1 7 Deviation (%)  Daily CUF (%)  Co2 Saved (Ton) Diesel Saved (KL) Total Earning (¥)  Alarm
: : ves Trip oFF @ rain 32mm et Hame Generation (MWh)  Generation (MWh) ™, R0y (Tor) o) sl
h P
16 kWh 9,167 kwi ' 8 Ambient Temp 31°C AGRIPARK _ 4 MW (4007.00 kWp) 1488 851 a8 885 698 1.0967 47326.72 o
i : © Humidity 3% AGRIPARK_ 1.2MW (1200.63 kWp) an 280 3187 972 230 03614 15595.08 o
H ' Gust Wind 3mis AGRIPARK _ 0.9MW (900.47 kWp) 3.08 -16.56 10.70 210 0.3306 11957.47 'D‘
H 16 kWh 9,526 kWh ' @ GHi owrm* Shantivan Township (214.25 kWp) 1.06 068 3585 1322 055 0.0872 4870.80 o
h ] »
INCOMER 1 omen2
VEB Trip OFF veB Teip OFF Adani Public School (37.5 kWp) 017 018 588 2000 015 00233 1245.16 0
] d SVC STP (45 kWp) 021 0.00 -100 0.00 000 0.0000 000 o
ZA A oA 24 8A Al d : Project Store (150 kWp) 059 037 37.29 1028 030 0.0471 1703.18 o
.._._. . . : : PUB (100 kWp) 0.41 037 976 15.42 030 0.0478 1728.67 Q
asa ssA 68 s4A 794 50 : i (100 kWp) 0.41 028 167 023 00365 132181 ol
B} " " o 1 | 2 . "
B B B : i WTP (60 kWp) 026 017 2462 n8 014 00223 132181 Q
ZER 4ML Pump Station (65 kWp) 027 027 0 173 022 00346 1252.89 Q
B Airport (45 kWp) 022 0.08 6364 7.41 0,06 0.0101 50255 Q
o : Hospital (69 kWp) 0.29 69 1630 022 0.0346 125247 Q
E i Aux ves P2 v
SEEE Toesee 3 Trip OFF ceececcccececscceceteemanean -- Samudra Township (1748.42 kWp) 5.41 1015 349 0.5486 23671.70 o
Solar Panel Inverter 1 Solar Panel Inverter 2

Sc do nhanh thai gian thuc




Giao dién cua nén tang I/0 Sense

Name. tnersy 8

10751 M

Snergy Presiction 8 Oeviation () Saving Potential (] prosuction (]
10652 M o L 2068378

Speciic Power (]
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x o P o
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waw

Action
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Energy and Utility TV

I TTH ! »"‘%‘
T s ez s sianid L&

n Diesel Generators

Air pressure

n Power Status

>ae»0Dd> §

a

I/0 Matrix — PO léch

I/0 Lens - Bang diéu khién t
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=

roductio
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@ Alworkbenc

Dataimport
Storage

Data Preprocessing
Data Exploration
Modelling

Predictio

MFACLOt’A

S

Data Import

© Upload ) Connect

Upload file

@ Drosand dop leshere

Browse files

AI Workbench

- Hail

e vy anmenna n v
1270402023 " 120002023 i v C Da - -
o
o Admin LTD A Washer 1 H2ACB2
e all 1 Ught FT Store. 100 AHU Py Lt
. s s i M e
Wzl Sowcvons N, WGhTHO L @ MghTHOV  © Low % @ WighkWh @ WighVoitage @ Low Voltage @ Migh Current
- s [
i
e — Date Event Tags = Device Name Duration Event duration Message Sent Remark Action =
HOS0B1 HostDB2 HeistOS3 DMCIO OMCII  OMCI2 DMCI3 GG GMCO @ ° 1510472023 LAB FIRST FLOOR 9 Mins 29 Sec 11 Mins 43 Sec High Current THD &
Spare 15/042023 EXTRUSION LINE PANEL 03 (. 32 Mins 56 Sec 35 Mins 11 Sec High Current THD. W T mains "

SLD Chart

Canh bao va Su kién

Sankey Chart
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Technology Stack - Performs & Software

e .mongoDB. nede jaﬁ) P J.upyter |::| pandas r\

d' @ o~ 9 Prometheus b C)

reqis . fraesit S A [ Grafana
influxdb a g O PyTorch  sgar ® e
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Waitlab | @ Jenkins Sw o N X
Stack kubernetes docker

X
kubernetes

AP Managemant MLOps
mliflow

T 7] 256 BIT ‘
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LiCh trinh trién khai \pFacLoy, o

Faclon Labs Viét Nam Co,. Ltd

Ngay bét d3u duv &n: 19/11/2024 | I | Scrolling increment: 0

Milestone marker: 3 &

November December January

S|IM|[T([(W]|T F / / ' S| M
Giai doan 1: Phan tich yéu cau va dé xuat gidi phap
Phan tich yéu cau khach hang 100% 19/11/2024 3
Khao sat nha may va digu kién van hanh thuc t& 100% 19/11/2024 1 @
Pé xudt giai phap, chi phi va thoi gian trién khai 100% 20/11/2024 7
Giai doan 2: Lip ké& hoach va thiét k& giai phap
Théng nhat didu khoan va ky k&t hop dong 0% 27/11/2024 7
Phat trién phan mém lay di¥ liéu va digu khién thiét b 0% 04/12/2024 14
Tich hgp thiét bi, hé théng va nén tang 1/0 Sense 0% 18/12/2024 3
Kiém thir hé théng téng thé va tinh chinh 0% 18/12/2024 3
Giai doan 3: Lip d3t v nghiém thu
Lip d3t va két ndi phan ciéng, cam bién 0% 21/12/2024 1 Y
Kiém thir hé théng t6ng thé tai nha mdy 0% 21/12/2024 1 Y
Tinh chinh va danh gia hiéu suit 0% 21/12/2024 1 @
Nghiém thu va ban giao hé thang, tai lidu k§ thuat 0% 21/12/2024 1 @
Dao tao véan hanh va st dung 0% 21/12/2024 1 Y
Giai doan 4: B3o tri va hé tro sau ban hang
Theo ddi va hd tro k§ thuat tai chd 0% 22/12/2024 1,095
H tro k§ thuat tir xa 0% 22/12/2024 1,095
Cap nhat va t8i vu hoa hé théng néu can thiét 0% 22/12/2024 1,095




Du an da trién khai

Godrej Agrovet

B3ao tri du doan

5+ Asset class

Pudc trién khai cho
nhiéu loai tai sdn khac
nhau nhu may nén, may
nghién, nha may, v.v.

20%

Giam 20% chi phi bao tri
c6 dinh

© Faclon Labs Pvt. Ltd. All Rights Reserved

10%

Giam 10% thai gian
ngung hoat déng cua
cac thiét bi quan trong

Scaling

Giai phap nay hién dang
dudc ma réng cho tat c3
cac dan vi kinh doanh
cla Godrej Agrovet.

< Devices

E Details °

Monitoring Location: Pull Fan 3 NDE
evice Type: ST-65 Vibration Sensor

Rated kWh Load: 0

.\

~
Historical Values

19/05/2022 a8 19 v 36

@
Live Values
l‘zo\

X RMS Velocity : 0.606

.\

Y RMS Velocity : 1.144

£\

20/05/2022 8 19

Min
v 36

e P o

Recommendations

2\ R\

Z RMS Velocity : 0.388

i\ )\

X RMS Acceleration : 0.233 Y RMS Acceleration : 0.441 Z RMS Acceleration : 0.089

Temperature : 28.052

Noise : 98.407

Blower Motor

° Setting @ Equipment History

Motor Drive end

FAN Unbalance

Risk Level:High

The synchronous energy at 1x running speed

increased. Likely the FAN Unbalance is diagnosed.

Motor Non-Drive end

FAN Unbalance

Risk Level:High

The synchronous energy at 1x running speed

increased. Likely the FAN Unbalance is diagnosed.

Motor Drive end
FAN Unbalance
Inspect the FAN for unbalance at immediate action.

Motor Non-Drive end
FAN Unbalance
Inspect the FAN for unbalance at immediate action.

BLOWER MOTOR DRIVEE...
ﬁ Added 6 months ago
Type: ST-65 Vibration Sensor

BLOWER MOTOR NON DR...
Type: ST-65 Vibration Sensor

AR TR TR RN

e i SN e e e S e

Confidential




Du an da trién khai

APAR Cables

Giam sat quy trinh may moc

OEE Analysis

Phan tich toan dién vé
tinh kha dung, hiéu suat
va chat lugng cuda thiét

bi.

Al-Compute

Nhan dién cac bat
thudng trong san xuat
va dé xuat cai tién theo

thai gian thuc.

QR Tracking

Tién d6 hoan thanh don
dat hang, trang thai van
hanh may va thgi gian
ngung hoat déng.

MES Reports

Céc chi s6 san xuét, chi
phi nguyén Lliéu tho, don
dat hang da xur ly, v.v.

© Faclon Labs Pvt. Ltd. All Rights Reserved

2 0O m "

]

&

Projected Production

Actual Production

[ -
@ Today (O Yesterday (O LastWeek (O LastMonth () Month To Date
Productionpz OEE Predictive Maintenance 3
82% 89% 96%
’ Normal Warning
25k 5 Tk 0k 28 15 04 02
Availability Quality Performance

Utility &2

o Power

[

Carbon Emissiong;

2134.67 MWh  -22.86 %V

@ CO2 Saved

92 97 tnn
Mould Level Control Actual Cast Speed Laddle Weight (Ton)
Recommended Cast Speed : 5.80
Mould Level Set Point : 80.00 %
Mould Level Actual : 80.24 %
Stopper Rod Zero : 49.94mm ' 5.80
wwwwww
Stopper Rod Reference Position : 60.26 mm
Stopper Rod Actual Position : 60.26 mm
Heat Remaining Time (Min) Laddle Weight (ton)
Slab Cut Number : 55
Sequence Number : 14485
Steel Grade : 9904

Production Order Number : 2019056808

HeatID : 509761
Steel Group : 15
Slab Target Width : 1284mm
Ton/hr: 180.11

o ©

Critical Idle

01 01

Heat Number In Sequence

' &

Heat

Heat number In Sequence
Furnace Buffer Time

Furnance Emergency Stop Active [}
Furnance Full ®
Furnance Nearly Full

Furnance entry Door Not Opened [ ]

Confidential

Caster Mode

Ready For Cast

Preparation For Casting
Casting

Maintenances

Dummy Bar Insert Preparation
Dummy Bar Insert

Tailout

Simulation

Casting Floor Condition

Tundish Car 1 In Cast

Tundish Car 2 In Cast

Tundish Car 3 In Cast

Laddle Turrent Arm 1 In cast

Laddle Turrent Arm 2 In cast

Laddle Turrent Arm 3 In cast




Du an da trién khai

ESCORTs Agri Machinery

S6 héa toan dién nha may

8% Reduction

In Electrical
Tiéu thu dién nang dudc
giam 8% nhd vao canh
bdo tu hé théng.

Equipment
Analytics

T6i uu hda viéc sif dung

cac tai san nhu may nén

khi, may phat dién, may
lam lanh, v.v.

Co-relations

M@&i quan hé gilta san
xuat so vdi tiéu thu nang
lugng, chi phi, nhan
cdng, hang tén kho.

10% Reduction

Giam 10% tiéu thu nudc
nhd vao nhitng hiéu biét
dir liéu va tu dong hoa
hé théng.

© Faclon Labs Pvt. Ltd. All Rights Reserved
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Total Consumption
INR 26,110
kwh 1,989.08

Ideal Consumption
INR 22,867
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Hinh anh trién khai giai phap , pFacion,
Faclon Labs tai co s6 cua khach hang == ‘




(\A FACLON
LABS

Chung toi & day dé

Tro thanh “xucng song so0”
cua ban, thic day hiéu qua
van hanh va nang cao kha
nang ra quyeét dinh thong
minh

{ www.faclon.com )

Le Duc Hoang | (+84) 0357 1997 21| hoang.le@iosense.io
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