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Giam sat cac thong sé cho tram bom thoat nudc trong cong nghiép Mo

Ubng Quang Tuyén * , Pham Minh Hai '
! Truong Pai hoc M6 - Dia chat

TOM TAT

Vian dé thoat nude trong cong nghiép M6 13 van dé dugc cac cong ty san xuét hét sirc quan tam. Dé dap
g yéu cau vé an toan, h¢ thong thoat nude cho mé than can phai duogc dicu khién bang hé thong tw dong
¢6 giam sat cac thong s6 mot cach chat chd. Bai bao nay tap trung vao viéc xdy dung hé thong diéu khién
va giam sat cac thong s6 cho md hinh h¢ thdng thoat nude moé trong phong thi nghiém khoa Co - Dién.
Céc dit liéu vé luu lugng, ap sut va trang thai hoat dong cua hé théng duoc thu thap tir cac cam bién va
hién thi trén giao dién ngudi-may. Qua d6, ngudi diéu hanh c6 thé dua ra cic phuong an didu khién cho
h¢ théng bom, dam bao an toan cho ngudi va thiét bi ciing nhur qué trinh san xuét khong b gian doan. Két
qué trén md hinh thyc nghiém 1a co s dé xay dung cac h¢ thdng didu khién va giam sat cho cac hé thong
thot nudc moé trong thyc té.

Tir khéa: SCADA; Thoat nudc md; Thu thép dit; Supervisory Control; Data Acquisition

5. Pit van dé

H¢ thong SCADA (Supervisory Control and Data Acquisition) ngay cang dugc st dung rong rai trong
tat ca cac linh vuc cong nghiép nhim thyc hién diéu khién giam sat va thu thap dir liéu cua cac qua trinh
cong ngh¢. Trong cong nghiép Mo, hé thong bom thoat nude mo da duge tu dong hoa rat hién dai va ap
dung thanh cac san pham thuong mai. Cac hé thong nay c6 thé duoc tich hop vé6i cac hé théng quan tric
va kiém sodt nudc mo, ddng thoi ¢6 kha ning truyén tai thong tin theo thoi gian thyc tir xa qua internet
[Siemens, WinCC Professional V14 SP1, System Manual, 03/2017 Online help printout]. Tuy vay, gia
thanh cting nhu chi phi bao dudng cua cac hé thdng nay thudng rat cao nén rat khé ap dung va duy tri van
hanh & Viét Nam. Pién hinh nhu mé than Mao Khé 1a mé dugc dau tu hé théng quan tric nude mo va tu
dong hoa ham bom day di, dong bo va hién dai nhit nganh than. Nhung hoat dong quan tric nude mo va
diéu khién him bom tu dong cung ngung hoat dong sau khi cac dy an két thic [Vién KHCN Mo: “NC
thiét ke, xdy dung hé théng quan tric nuwée mé tw dong cho cde mé khai thdac than ham 16”; D& taii NCKH
va PTCN cap Téap doan; Ha N6i 2015.]

Bén canh cac hé théng thiét bi thuong mai thi viéc nghién ctru ty dong hoa cho cac tram bom mod hdm
10 van duge cac nha khoa hoc thuc hién nghién ctru xdy dung va phat trién dé pht hop véi thuc té khac
nhau ctia cac mé nhu ¢ céc tai liéu [C.E. Marr: “Pumps and pumping, remote operation and monitoring”,
The international Journal of Mine Water, Vol.7, No.2, June 1988, pp.33 46; Wu Jing, Chen Guojie:
“Design of coal mine underground drainage pump monitoring and controlling system based on PLC and
touch screen”, MEC conference, Jilin, Aug. 2011]. O Viét Nam, nam 2015 Vién KHCN Mo cling da
nghién ctru va phat trién hé théng SCADA cho cac mo him 16. Tuy nhién viéc thye hién dén nay con han
ché: thiéu cac tram quan tric muc nude ngﬁm, cac thiét bj con tho so chua df"mg bo...

Bai bao nay trinh bay cac yéu cau va kién triic hé¢ SCADA 4p dung cho cac tram bom thoat nuéc mo &
Viét Nam. Dya trén cac yéu cAu va kién tric do, cac ph?ln tu tu dong, cam bién s& dugc luya chon. Chuong
trinh diéu khién, giao dién giam sat HMI (Human Machine Interface) va co s¢ dit liéu duoc phén tich va
danh gi4 bang thuc nghiém trén mo hinh hé théng thoat nude Mo trong phong thi nghiém.

2. Xay dung h¢ SCADA cho tram bom thoét nuée M6
2.1. Co so ly thuyét

SCADA (Supervisory Control and Data Acquisition System) dé cap dén viéc két hop giira diéu khién
xa va thu thap dir liu. Hé thong SCADA ghi nhan nhitng dir liéu tir cdc cam bién va cac thiét bi hién
truong. Sau d6 né chuyén dir liéu dén trung tim gidm sat didu khién qua trinh. Hé SCADA duoc coi la
mot hodc nhiéu thiét bi hién thi dit liéu. Nhiing qué trinh duoc diéu khién boi hé thong tu dong 1a su két

* Tac gia lién hé
Email: uqtuyentdh@gmail.com
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hop gilta con ngudi, mdy tinh, truyén thong va cac giao thirc. Hé thong tu dong duoc sir dung dé tang
hiéu qua qué trinh diéu khién béi viéc giam chi phi cao cho nhan cong bang hé may tinh véi chi phi thip
hon. Nhitng hé théng ty dong d6 thudng dwoc d& cap dén nhu hé thong didu khién qué trinh (PCS
Process Control System) hay 14 hé thng diéu khién giam sat va thu thap dit liéu (SCADA)( Khin Thu Zar
Win , Hla Myo Tun; Design and Implementation of SCADA System Based Power Distribution for
Primary Substation (Control System); International Journal of Electronics and Computer Science
Engineering 254).

Mot hé thdng SCADA bao gdm: thiét bi hién thi hién truong, hé thong truyén thong, may tinh trung
tam, giao dién nguoi-may HMI (Human Machine Interface)

2.2. Mé hinh tram bom thodt nwéc mé tai phong thi nghiégm khoa Co - Dién va vi tri ldp cim bién
trong mo hinh

Hinh 2. Vi tri ldp ddt cdc cam bién heu leong va dp sudt

2.3. M6 hinh SCADA cho hé théng thodt nwéc mé

Trén co so nghién clru céc hé thdng thodt nude moé hién tai va xdy dung nén céu hinh mang SCADA
cho h¢ thong; dé nghién ctru va thir nghiém tac gia da ap dung hé thong d6 trén mé hinh trong phong thi
nghiém cia khoa Co - Dién, truong Dai hoc Mé - Dia chat.
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Hé thdng mang diéu khién va giam sat mé Ham 1o

| |
S
May tinh ky thuat 1 I May chu May tram

Lép mang quan ly

Tram PLC Tram PLC

L&p mang diéu khién |

PLC diéu khién | PLC diéu khién

Giao dign i . E m
I Giao dién l
L&p mang hién trweong
| | | | I

&KL= § W

Tram bién ap phong nd Khéi déng tir phong nd May cét cao ap phong nd Tram phan phdi phong né

Hinh 3. M6 hinh mang SCADA cho hé thong thodt nwéc mé
Hg¢ théng SCADA sir dung phan mém thiét ké giao dién giam sat diéu khién WinCC professional két
hop v6i bo didu khién PLC S7-1500 thuc hién viéc thu thap dif liéu tir cic cam bién luu lwong, ap suét va
thyc hién diéu khién bom va van trong mo hinh. Vi hé théng nay ngoai viéc thu thap dir lidu, ngudi van
hanh c6 thé diéu khién cho hé théng hoat dong ma khong can phai dén hién truong.
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Hinh 4. Giao dién diéu khién hé thong thodt nirde moé

Hé thong hoat dong hoan toan tw dong véi cac yéu cau cua bai toan thoat nude. Khi nude trong moong
dang cao v6i luu lwong nho thi qua trinh bom s& tu dong diéu chinh tan sé cho bom dé bom hoat dong
lién tuc va van dam bao an toan khi thoat nuéc cho mo. Trong qué trinh d6 néu mirc nude tiép tuc dang
1én thi hé thdng s& diéu chinh tang tan s6 cho bom chay nhanh hon. Néu khi bom dat té¢ d6 dinh mirc ma
nudce van ctr dang 1én cao thi hé thong tu dong bat thém bom thir hai vao hoat dong.

Trong qua trinh mot bom hoat dong néu xay ra sy ¢ & bom dang hoat dong, hé thong s& tw dong ngit
bom d6 khoi hé théng va dua bom dy phong vao hoat dong dam bao qua trinh bom dugc lién tuc.

Mot hé thong tyr dong khong thé thiéu cac phan tir: cam bién luu lugng, cam bién ap suit, bom chinh,
bom mdi, van diéu khién va bién tan, ..

2.4. Thu thip div lidu vé lwu lwong va dp sudt

Trong qua trinh van hanh hé théng thoat nudc moé nhirng thong 6 nhu ap suat, luu lugng, tdc do bom,
nhiét 6 truc cua bom lién tuc dugc giam sat va theo doi. Moi su thay doi cta cac thong so trén déu dugc
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Iwru trit va hién thi 1én trén giao dién giam st ctia hé thong. Khi c6 mét su ¢d nao do thi thé hién canh bao
trén man hinh giao dién va luu trit lai 16i d6 dé bao cdo.

Trong mo hinh bom thoat nudc trong phong thi nghiém khoa Co - Dién, cac thong sé nhu toc d6 bom,
nhiét 8 truc chua dugce lép dat nén trong pham vi bai bao nay dé cap dén viéc giam sat thong s6 vé luu
lwong va 4p suat ciia hé thdng. Tir d6 tic gia dua ra giao dién giam sat cac thong sb ap sudt hit, ap suét
day, lvu lwong cua cac bom hoat dong trong md hinh. Trén giao dién nay c6 thé theo doi dugce tan s hoat
dong cua bom, qua do6 co thé biét dugc tdc do van hanh cua bom.

GIAM SAT CAC THONG SO AP SUAT, LUU LU'ONG VA TAN SO CUA BOM THOAT NrG'C

B0 THI BOM 1
AP SUAT HOT BOW 1
AP SUAT DAY BOM 1
LUU LUQNG BOM 1
AP SUAT DAY LUU LUONG
TAN SO - LUU LUQNG BOM 1
BOM 2 TAN S0 BOM
AP SUAT DAY BOM 2
BOM 1
LUU LUQNG BOM 2 30.00  Hz
TAN SO - LUU LUGNG BOM 2 BOM2
i i Hz
ki Bl = AP SUAT BAY LUU LUQNG 30.00

Hinh 5. Giam sat cdc thong s6 lu lwong, dap sudt va tan sé hoat déng ciia hé théng bom thodt nudc mo
Bleu 6 thé hién thong s6 ap sut va huu lucng ctia Bom 1 khi cho Bom chay 6n dinh véi tin s 30Hz
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Biéu d6 thé hién thong s 4p suat va luu lugng ciia Bom 2 khi cho Bom chay 6n dinh véi tan s6 30Hz
(St dung archive tag).
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3. Ket ludn

Hé¢ théng giam sat cac thong s6 nay thu thap nhanh cdc thong s6 cta qua trinh, hién thi mot cach chinh
xac dién bién bang db thi cac thong sb vé ap sudt, luu lugng trong qua trinh hoat dong cua bom. Khi co
nhing thay d6i vé mirc nuéc moong, su ¢b bom hay sy ¢ van s& duoc hé théng ghi lai va canh bao cho
nguoi dung dong thoi tu dong dua dy phong vao lam viéc. Trong qua trinh van hanh nguoi van hanh c6
thé thay doi cac gia tri tan s6 trong khoang cho phép dé thay doi téc do cua bom gitp cho viée thoat nue
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dugc nhanh chéng va an toan. Hé théng dap tmg duoc cac yéu cau vé ty dong diéu khién cic bom véan
hanh theo mitc nudc, theo thoi gian, va theo yéu cau thyc té ciia mo.

Dé 4p dung vao thuc tién trong mé thi cdn bd sung cac cam bién do mic nudce trong moong chira nude
dé du doan dudc tdc do dang 1én cua nude tir d6 chinh dinh lai chwong trinh diéu khién theo dung céc
tham sd thuc té.
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ABSTRACT

Monitoring parameters for drainage pumping stations
in the mining industry

Uong Quang Tuyen', Pham Minh Hai'
Hanoi University of Mining and Geology, Viet Nam

Drainage in the mining industry is a matter of great concern for the manufacturing companies. To meet
the safety requirements, the coal drainage system needs to be controlled by an automated system that
monitors the parameters closely. This paper focuses on the construction of a control and monitoring
system for the mine drainage system model in the Department of Mechanical and Electrical Engineering.
Data on the flow, pressure and operating state of the system are collected from the sensors and displayed
on the human-machine interface. As a result, the operator can provide control options for the pump
system, ensuring safety for personnel and equipment as well as uninterrupted production. The
experimental model results are the basis for control and monitoring a real mine drainage systems.

Keywords: SCADA; The mine drainage system; Supervisory Control; Data Acquisition
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