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1. Téng quan

Hé théng diéu khién toc do quay va lwc an ty
khoan la hai hé théng rat quan trong cla may
khoan xoay cau CBLU-250T, dang duoc st dung
rong rai & cac mo 16 thién. Sw phdi hop diéu khién
gitra hai kénh nay.sao cho t6i wu va hiéu qua doi
héi nguwoi van hanh phai co nhidu kinh nghlem
Dac biét, khi van hanh may khoan trén cac tang mo
véi nén dat da phtrc tap, c6 dd cing thay déi, hé
théng diéu khién can phai thich nghi voi diéu kién
dia chat mé dé dam bdo nang suat khoan. Céng
tac chinh dinh tham sb cla cac bo didu khién nay
cling can phai duoc thuc hién thworng xuyén va
dinh ky. Diéu khién lwc an ty khoan la mét trong hai
tham sb cong nghé quan trong anh hudng toi hiéu

qua va nang sudt khoan. Mot trong cac phucrng
phap nghién ctru hién nay thwong ap dung la st
dung mé hinh héa. St dung md hinh, trén ly thuyét
la dua trén cac md ta todn hoc da dugc xay dung
cho déi twong nghién clru.

Duwa tren cac dac tinh qua trinh qué dd cla doi
trong can diéu khién, taep tuc xay dwng va dwa bd
didu khién PID vao hé thong didu khién, ta cé thé
lwa chon dwoc cac tham so phu hop, nang cao
chét lvong didu khién cho kénh diéu khién ap luc
truc trén may khoan xoay cau CBLLU-250T.

2. Hé thong diéu khién lwc an ty khoan va xay
dwng mé hinh toan cho d6i tweng

2.1. Hé théng diéu khién lyrc an ty khoan méy
khoan xoay cau CBLU-250T
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H.1. So' dd nguyén ly diéu khién Iirc &n ty khoan may khoan xoay c4u CBLL-250T
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So dd nguyén ly clia hé thdng diéu khién lwc 4n
ty khoan clia may khoan xoay cau CBL-250T [2],
[3], [5] nhw trén hinh H.1. H& thdng nay bao gom
cac bd phan chinh: Péng co dién mot chiéu, bom
thay Iwc, bo diéu khién van, van tiét lwu dién-thay
I, xi lanh thiy lwe. Bom déau cé nhiém vu cung
cap dau co ap luc cho xi lanh thdy lwc théng qua
van tiét lvu dién-thay Iyc didu khién lwu lwong dau
di qua né, tr dé diéu chinh dworc vi tri dich chuyén
clia piston xi lanh thdy luc va tao ra luc an ty khoan.

2.2. Xay dwng mé hinh toan cho van dién-
thay lwc

Pé thiét k& bd diéu khién van, truec hét can
phai thiét Iép cac phwong trinh todan hoc mé ta dbi
twong [2], [3], [5), [7]. So db nguyén ly van tiét lwu
dién-thdy Iuc [7] cho trén hinh H.2.
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H.2. So' d6 nguyén ly cta van tiét lwu dién thiy luc

Phwong trinh can bang lyc:

> F=Fe—F—Fo-Fy (M
Trong d6: TF - Téng lwc tac dong lén cudn hat
trong van, N; Fg - Luc dién tir, N; Fy - Lirc phan hoi
clia 16 xo, N; Fp -Cac lwc phu khac, N; F; - Lwc ma
sat, N.

Phwong trinh chuyén déng trong cudn hut

mX =bi—kx —cx —F; (2)
Trong d6: m - Khéi lwong 16i thép trong cudn hut,
kg; b - Hé sb khop tir, v.sm™: k - H& sb lien quan
dén dd cirng 16 xo, N.m™; ¢ - Hé sb giam xoc cua
dau nhét; | - Dong dién cudn huat, A.

Ung dung dinh luat Kirchhoff thanh lap phwong
trinh vi phan mé ta sy thay déi ctia dong dién trong
cuon huat cta van:

E+R|f —b% (3)
dt dt
Trong do: L - Bién cam cudn hut, H; R - Dién tré
cudn hat, Q; | - Dong dién cudn hat, A; U - Bién ap
diéu khién, v.

Lwu lwgng dau qua van duwgc xac dinh bdi
phuwong trinh:

Ci=iE A {M :Cd.A.\/@ (4)

Trong do: Cg: He sb lwu lwgng dong chay; A: D6
mé cua van, m?; P, - Ap suét phia dau vao van ti
bom thuy lwc, me . p - Ap suat dau ra van di vao
Xi Ianh N/m? Ap - D& chénh ap suét qua van,
N/m?; s - Mat do dong chay, kg/m

T phuong trinh (4) ta thay lwu lvong Q 1 18 voi
dd m& A cua van. Mat khac d6 mé cla van ti 1& voi
dd dich chuyén cuén hat x. Vi vay Q sé i 1& vai do
dich chuyén x.

Téng quat Ivu lweng Q dwoc bidu dién nhw sau:

Q=Kyx. (5)

Trong do: K, - Hé sb {7 1&; x - Do dich chuyén, m.
Nhw vay ttr cac phwong trinh (2), (3) va (5) ta ¢é

mot hé phwong trinh mé t& toan hoc cho van tiét
Iwu dién- ‘thuy lwe voi dau va‘o la bién diéu khién u
hoac i, dau ra la lvu lwvong dau Q:

mi&—bi~kx—c>'<—Ff

Lﬂzu b——R (6)

dt dt
Q=Kyx

Trong do cac he sb cda van [7], [9] nhw sau: m= 1
kg; b=20 v.sm™; ; Kg=100; R=100 ©Q; k 1700 N.m™;
F=10 N; L= 059H C 120.

3. Xay dwng dic tinh déng hoc van tiét lwu
dién-thay lwc

Cong cu Simulink matlab [1], [4] duwgc chon dé
m& hinh héa dac tinh van tir cac phwong trinh toan
hoc da dwoc thiét 1ap & trén. T hé phuwong trinh
(6) xay dwng dwgc md hinh nhw trén hinh H.3 va
dac tinh qua dé nhuw trén hinh H.4.

4. Thiét ké bd diéu khién PID cho van tiét lwu
dién-thay lwc [6], [8]

BPuwong dac tinh cta van nhan dwoc béng cach
thay dbi bwéc nhay dau vao véi hé théng hé, ghi
lai cac gia tri can khao sat dap ng dau ra theo thoi
gian. Ham truyén cda van nhan dwoc chinh 1a quan
hé gira lvu lvong dau dén xi lanh (chinh la d6 mé
% cla van) voi dién ap diéu khién. Théng qua qua
trinh nhan dang tir md hinh, xac dinh dwoc ham
truyén van diéu khién nhw sau:

IO L R )

U(s) s2+8.7s+14

Tinh toan céc tham sb cho bd diéu khién PID.
Bo diéu khién PID c6 3 tham sé diéu chinh gém: hé
s6 khuéch dai K,; hé sé tich phan K; va hé sé vi
phan Kp. Phuong phap phd bién dé xac dinh cac
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tham s6 nay la Ziegle-Nichol. Ung dung phuwong Két qua md phong duoc test véi cac diém -dat
phap nay ta xac dinh dwoc so bd 3 tham s6 nhw khac nhau nhu md ta trén hinh H.6, cho két qua khi
sau: K,=9,5; Ki=8,8; Kp=0,45. So dd mé phong bo  dién ap dleu khi&n U=5 V va trén hinh H.7 voi diém

diéu khlen PID cho van nhu H.5. dat cho lwc &n ty F=15 tan. .
]
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H.3. Sor dé simulink matlab mé phéng hoat dong van tiét luu dién-thiy luc
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H.5. So dé simulink matlab mé phéng b diéu khién PID cho van tiét lu
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H.6. Dap tng cta Van déi voi dién ap dat la Ugy=5 V
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Luc an ty khoan F
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H.7. Két qua kiém tra v&i diém dat luc an ty khoan Ia 15 tan

Chét lugng diéu khién bo PID duoc danh gia théng
qua két qud mé phéng: thdi gian dap Ung (Setting
time): 0,7+1 s; lwgng qua diéu chinh (Overshoot): 5+8
%; sai léch tinh (Steady state error): <0,5 %.

5. Két luan

TllP.nhL"mg__két qud nghién ctru trén, cé thé rat ra
mot sb két luan sau:

» M6 hinh hoa qua trinh déng hoc kénh diéu
khién &p luc truc cho phép Iwa chon hop Iy dac tinh
lam viéc, cac thdng so ky thuat t6i wu va bd diéu
khién cho hé thong diéu khién Iwc &n ty trén may
khoan xoay cau CBLI-250T dang dwgc st dung
phd bién trong nganh cong ngh|ep mé hién nay;

> Két qua kiém tra v&i bo diéu khién PID cho
thay sai l&ch tinh <0,5 % dam bdo chéat lwgng diéu
khién tét va hop ly khi so sanh v&i hé théng thuc.
Véi cac diém dat va cac didu kién lam viéc khac
nhau hé théng cho dap tng voi thoi gian qua do
khong qua 1s, phi hgp véi téc d6 clia bom thay lwc;

> Két qua nghién ctru khang dinh viéc tng
dung coéng cu Simulink matlab d& mé hinh hdéa hé
théng digu khién ap luc truc, khao sat qua trinh qua
dd, xay dung bd diéu khién PID cho déi twong 1a
mét gidi phap phu hop, tiét kiem thoi gian ciing
nhw chi phi trong nghién clru cac hé théng didu
khién TDD phi tuyén trong nganh mo, co tinh dén
céc diéu kién dja chat phirc tap.Cl

TAI LIEU THAM KHAO

1. Nguyén. Phung Quang (2004). Matlab &
Simulik danh cho ky sw diéu khién tw dong. NXB
Khoa hoc & Ky thuat. Ha Noi.

s Nguyén Chi Tinh & nnk (2013). M6 hinh héa hé
théng dieu khién tw dong téc do quay clia may khoan
xo8ly cAu CBLL-250T. Bao cdo tdng két d& tai nghién
ctru. 2013. Trwéng Pai hoc Mé-Dia chat. Ha Nai.

3. Nguyén Thac Khanh (2003). Nghién ctru cai
tién SO do hé théng didu khién quay may khoan
xoay cau CBL-250T & cac md 16 thién Viét Nam.
Luan van Thac si Ky thuat. Trweerng dai hoc Mo-Dia
chat. Ha Néi.

4. Thai Duy Thirc (2001). Co s& ly thuyét truyén
dong dién tw dong. Nha xuat ban Giao théng Van
tai. Ha Noi.

5. Ng6 Birc Thao (1971). Nghién clru va dé xuat
hé thong tw dong héa cac qua trinh khoan cac hd
khoan phuc vu céng tac khai nd mé 16 thién. Luan
an Tién sT Ky thuat, Trudng Dai hoc Md Moskva.

6. Alexei A. Zhukovsky (1982). Rotary Drilling
Automatic Control system. United States Patent

7. Lee B.Y,, Liu H.S,, Tarng Y.S. (1998). Modeling
and optimization of drilling process. Journal of Materials
Processing Technology, 74 (1998) 149-157.

8. Claude E. Aboujaoude (1991). Modeling,
Simulation and Control of Rotary Blasthole Drills.
Masters of Engineering, Department of Electrical
Engineering McGill University, Montreal.

9. OkecrnnyartaumoHHasi aokymeHTaumst  (2003).
Beinpsmutens TME-200-460-Y2.1. Tai lidu ky thuat vé&
may khoan xoay cdu - Céng ty GP than Cao Son.

Ngay nhan bai: 79/03/2019

Ngay gtri phan bién: 28/4/2019

Ngay nhan phan bién: 25/10/2019

Ngay chap nhan dang bai: 10/01/2020

Tt khoa: b diéu khién PID; may khoan xoay

cau; luc &n ty khoan; hé thdng diéu khién; qua trinh
qué do; van tiét luu dién-thiy luc

Trach nhiém phap ly cua cac tac gia bai bao:
cac tac gia hoan toan chiju trach nhiém vé cac sé
liéu, néi dung céng bé trong bai bao theo Luat Bao
chi Viét Nam

SUMMARY

The article presents the method for |

constructing a mathematical model and designing

| a PID controller for an electro-hydraulic solenoid |
| valve, using to control the drill rod force on a |
- rotatlng dnlllng machine CBLL-250T.
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