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THUAT TOAN DONG DIEN TIEN LUQONG TRONG NGUON CHINH LUU
CO HIEU CHINH HE SO CONG SUAT

CUNG QUANG KHANG, Truong Pai hoc M6 - Pia chit

Téom tat: Véi cac nguon chinh luu c6 hiéu chinh hé sé cong sudt sir dung ky thudt diéu khién
$0, viéc tinh todn gid tri dat luon dwoc thuc hi¢n trong moi chu ky chuyen mach. Rao can lon
trong k thudt nay la tan sé chuyén mach giéi han do @6 lam han ché téc dé xir Iy ciia cdc vi
diéu khién hay cdc bg xir 1y sé6 (DSP). Bai b&o trinh bay tém tat thudt todn diéu khién theo
dong dién tién luong trong nguon chinh heu ¢é hiéu chinh hé s6 cong sudt. Thudt todn nay
nham giam thzeu khéi lwong tinh todn gia tri dong dat, do do tang toc do xir Iy dp dung trong
diéu khzen s6. C6 thé sir dung cdc vi diéu khién véi gia thanh thap dé iing dyng cho thlet ké
nguon chinh leu cong sudt 1ém trong céng nghiép mé va luyén kim véi hé sé cong sudt hiéu
chinh xdp xi 1 nham ndng cao hiéu qua sir dung dién nang.

1. Pit van dé

Ngudn mét chiéu chinh luu c6 hé sé cong
suit 16n (xap xi 1 goi tat 1a PFC- Power Factor
Correction) dugc nghién ctru nhiéu trén thé giéi
do nhu cau tiét kiém ning luong.

Céac dang co ban trong chinh luu c6 diéu
khién 4p dung cong nghé PFC 1a: chinh luu giam
ap (buck-converters, chinh luu ting ap (boost
converter), hoic hon hop (buck-boost converter).
Céc két qua nghién ctru cho thy chinh luu ting
ap (dién ap mot chiéu DC sau chinh luu cao hon
dién ap nguon) phu hop nhat cho viée ap dung
cong nghé nang cao hé s cong suit.

So d6 co ban chinh luu PFC 1 pha dugc biéu
dién trén hinh 1.

Trong so dd, dién cam L dong vai tro tao suc
dién dong tang ap Vo =V + L— , transitor hoat
dong nhu mot khoa dong ngit chuyen mach tan
s6 cao tao thanh phan L % . Nhu vay, dién ap ra
sau didt 16n hon dién ap ngudn va diéu chinh
bang xung di€u khién khoa. Xung di€u khién
khoa thuong dugce tao ra bang phuong phap dicu
che d6 rong xung PWM (Pulse Wide
Modulation). Co thé xay dung luat dicu khién sé
dam bao dong di¢n va dién ap ludn trung pha
nhau va két hop diu chinh d6 meo song hai s&
cho hé so cong suat xap xi 1.
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Bo diéu khién PFC

Hinh 1. So' d6 nguyén 1y chinh luu PFC mét pha
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So d6 nguyén ly diéu khién véi k¥ thuat trong tuy duge néu trén hinh 2:
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Hinh 2. Nguyén Iy diéu khién twong tw chinh luu PFC I pha

C6 thé phat trién nguyén 1y nay cho cac
chinh luu 3 pha dap tGng nhu cau cho tai cong
suét 16n.

Diéu khién twong ty d3 duoc ap dung phd
bién trong cac ngudn chinh luu PFC. Do sy phat
trién cua ky thuat vi xtr 1y, cac bo xir 1y so tin
hi¢u (DSP — Digital Signal Proccesor) va céng
nghé FPGA(Field Programmable Gate Array -
chip c6 diy cong lap trinh) din dén viéc chon giai
phap diéu khién sb 1a xu hudng tich cuc.

Tuy nhién, hau hét cac phwong phap diéu
khién k¥ thuat s6 thong thudng dua trén cac luat
0 ky thuat twong tu vo6i dinh dang s0. Trong viéc
thyc hién ky thuat sd thong thuong cac phep
nhan va chia dugc thuc hién boi phan mem Do
tat ca cac tinh toan duoc thuc thi trong mdi chu
ky chuyen mach, nén doi hoi phdi c6 mot bo dleu
khién k¥ thuat sb véi toc d6 cao. Mot sd cal tlen
ciing duge ap dung, tuy nhién khi ting tan s6
chuyén mach thi khdi luong tinh toan ting nhanh
12 mot rao can viéc ap dung diéu khién sb.

2. Thuit toan diéu khién theo gia tri dong tién
lwong

bé tan dung triét dé tinh wu viét diéu khién
k§ thuat s6, phuong phap didu khién tién lugng
dang duogc nghién clru va trién khai thuc hién

trong k¥ thuat chinh luu PFC va nghich luu. Dé
giam khdi lugng tinh toan, gia tri diéu khién do
rong xung & thoi diém tiép theo d(n+1) s& dugc
tinh toan dy dodn trén co s¢ gia tri trude do d(n)
va cac cam bién vé dong dién qua dién cam L,
dién ap vao va dién ap ra. Bé lam 13 thuat toan
diéu khién dong tién lugng, dudi day khao séat 02
giai thuat thuong dugc ap dung 1 thuat toan diéu
khién dong trung binh va thuét toan diéu khién
dong ngudng.

2.1. Thudt toan gia tri dong trung binh

Trén hinh 3 1a so d6 nguyén 1y chinh luu
PFC véi diéu khién s6 thuét toan tri trung binh
cua dong dién. Trong thuat toan nay, xung diéu
khién PWM c6 do rong dugc tinh toan dya trén
cac gia tri da s6 hoa (A/D) cua dién 4p vao sau
chinh Iuu Vin , dién ap ra Vo va dong qua dién
cam ir. Cac bo nhan, chia, binh phuong va khau
tICh phan ty 1&¢ (PI) déu thyc hién bang phan
mém. Gia tr1 do rong xung PWM diéu khién phai
dugc quyét dinh trong chu ky chuyén mach. Do
vay, bo diéu khién DSP can phai c6 kha ning tinh
toan toc do cao, dan dén gia thanh cao. Néu giam
tan s6 chuyén mach cua S thi gip van dé vé dién
cam L va chét lugng hé thong giam.
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Hinh 3. Chinh luu PFC véi diéu khién sé thudt toan tri trung binh dong dién
2.2. Thudt todn diéu khién ngwéng (dic tinh tré)

Pé thyc hién tao xung PWM, trong thudt toan nay gia tri dong dién quy chiéu tinh toan va dong
dién qua dién cam iL duoc dwa vao khau so sanh tré trong dai ngudng cao, thap (hinh 4). Do rong cua
dai so sanh 1a 2H. Khi tang tan s chuyén mach do rong cua dai s€ giam. Tuy nhién, lac do khdi luong
tinh todn s€ tang nhanh.
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(b) Tao xung PWM
Hinh 4. Thudt todn diéu khién ngudng
2.3. Thudt todn diéu khién gid tri dong tién lwong
Khao sat so d6 chinh lvu PFC nhu hinh 5, ta thiy khi khoa S hoat dong chuyén mach vdi tan sb
f, . Cac dién ap vao Vin, diép ap ra Vo dugc coi nhu khong thay ddi trong thoi gian chu ky chuyén
mach Ts.
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Ta s& c6 02 trang thai mach duoc xac 1ap c6 thé mo ta bang so d6 twong dwong trén hinh 6.
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Hinh 5. Chinh luu PFC tang dp, dién cam L noi tiép
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Hinh 6. Mach dién tuwong dwong trong 2 ché do chuyén mach
Khi khod S dong mach, ta co:

Vin(t) = LS, v6i t(n) < t < t(n) + d(W)T,, . (1)
Khi khod S mé, dong dién qua dién cam s& dugc tinh toan theo biéu thirc sau:
ZL = Vin(£) = Vo (£), 001 t(n) + d(M)Ty S £ < t(n + 1), ()

trong do: Vin(t), Vo(t) twong Gmg 1 dién ap vao va ra, t(n) va t(n+1) thoi diém bat dau cua chu ky
chuyén mach déng thtr n va (n+1), d(n) 1a 46 rong xung PWM hay chinh 13 thoi gian khoa S dong, Ts
1a chu ky chuyén mach.

Do tan s6 chuyén mach 16n hon nhiéu l1an tan sé ludi nén, cac phuong tinh trén dugc sai phan
hoa thanh:

Vin(t()) =L

i, (t(m) +d(n).Ty) — iy (t(n)) 3
d(n). T, ’ ®3)

L (t(+ 1)) = iy () + d(W).T)
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Dong qua cudn L trong khoang thoi gian ngat khod S, t(n)+d(n).Ts, ¢ thé tinh dugc tir (3):
1
i,(t(m) +d(n).Ty) = iy (t(n)) + I Vin(t(n).d(n). Ty, (5)
Dong qua cudn L khi bat dau thoi diém thi (n+1) chuyén mach S dong, t(n+1), ¢6 thé tinh dugc
tr (4):
. . 1
LL(t(n + 1)) =i (ttn) +dn).T,) + I (Vm(t(n)) — Vo(t(n)). (1 - d(n)).TS, (6)

T (5) va (6) ta s€ xac dinh dugc dong dién & dau thoi diém (n+1) theo gia tri do luong dau thoi
diém n trudce do:

1 1
i (ttn+1) =i(t) + I Vin(¢(n)). Ty — I V,(tm).(1-dm)).T;, (7)
Do vay, ludt rdi rac hoa cua biéu thirc (7) s& la:
1 1
i (tn+1) =i (t(m) + I Vin(n).Ts — Z.Vo(n). (1-d(n)).Ts, (8)
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Biéu thtc nay cho thiy c6 thé du tinh dong dién qua dién cam & chu ky sau qua cac gia tri & dau
chu ky trudce. Do vay, ta ¢o thé xac dinh dugc d rong xung d(n) tir biéu thic (8):

£ i(n+1)— lL(n)

Vo = Vin()

d(n) =
()s Vo Vo

9)

Trong diéu khién chinh luvu PFC, dong dién qua L tinh toan ir(n+1) bét budc phai c6 dang duge
quy chi€u boi gia tri dat iref sao cho dang dong dién dong pha véi dién ap vao, dién ap ra cling dicu

chinh dat gia tri dat Vyer, do vay ta co:

L ier(n+1)—if(n) Vier—Vin(n
d(n) - ref( ) L( ) ref Ln( )' (10)
Ts Vref Vrefq
Dong dién quy chiéu dugc xac dinh theo bicu thirc sau:
lref(m + 1) = Kp;. |sin(wt(n + 1))], (11)

Trong d6 Kpi 13 gia tri dinh tinh ¢ dau ra khau khuéch dai sai 1éch gitta dién ap ra Vo va dién ap

dét Vref.
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Hinh 7. Pé xudt ap dung thudt todn tién lwong dong dién
cho bo chinh luu co hiéu chinh hé so cong suat

3. Két luan

Viéc nghién ctru, thiét ké bd ngudn chinh luu
1 pha PFC ap dung phuong phap diéu khién s6
thuat toan dong tién lugng c6 nhimg vu diém nhu
sau.

- Do sir dung vi diéu khién s hay cac bd xur
1y s6 DSP dé diéu khién do rong xung PWM nén
so d6 mach don gian, giam thiéu sé lugng linh
kién, mach hoat dong 6n dinh va chinh xac.

- Thuat toan dong tién lugng cho phép giam
so lugng tinh toan. Do véy c6 kha nang tang tan
s6 chuyén mach 1am cho diéu khién dé dang, ton
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that nang lugng thap, giam cac gi tri L, C tic 1a
kich thudc linh kién nho gon, dé tich hop.

- Viéc thiét 1ap cac thong s6 bao vé cuc dai
trong vi diéu khién don gian, khéng phu thudc
vao cac yéu t vat 1y.

- San pham c6 thé tmg dung cho cac thiét bi
dién st dung di¢n mdt chiéu v&i hiéu sut cua
ngudn dat gia tri cao.
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SUMMARY

PFC rectifier with algorithm preditive current control
Cung Quang Khang, Hanoi University of Mining and Geology

For digital power factor correction (PFC) control methods, the duty cycle is calculated in
every switching period. One main implementation barrier is the limited switching frequency, due to
the limited processor speed. In this paper a predictive digital PFC control method is proposed to solve
this problem. The proposed control method generates all the duty cycles in advance, based on the
reference current and sensed inductor current, input voltage and output voltage. It requires only one
multiplication and three addition operations for digital implementation, so that the proposed PFC
control method can be implemented (by using a low cost DSP or microprocessor to achieve high

switching frequency). A power factor correction rectifier, can use in mining industry.

NGHIEN CUU AP DUNG KY THUAT NGAN NGUA HIEN TUQNG...

6. Két luan

Bai bao thong qua viéc nghién ctru diéu kién
dia chit va cac yéu té anh huong dén hién tuong
16 guong trong 16 cho khai thic co gidi hoa dong
b clia Cong ty than Khe Cham nham dé xuat giai
phap xir 1y ngan ngira hién twong 16 guong bang
cach bom héa chit DMT-601A/B cua Trung
Quéc qua 16 khoan vao cac khe ntt ctia khéi than
dé gia cd. Trong cac 10 chg khai théc co gidi hoa
dong bo & cac mo ving Son bong, Son Tay
Trung Quoc str dung hoa chat nay dé gia ¢ via
than mém yéu, bo roi da cho thay hiéu qua tdt,
lam cho guong 16 chg 6n dinh dan dén qua trinh

(tiép theo trang 55)

khiu than dugc tién hanh lién tuc va lam tang
hiéu qua trong khai théc.
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SUMMARY
Study on the utilization of the chemicals DMT-601 A/B for preventing landslides
in the fully mechanized longwall at Khe Cham coal company
Vu Trung Tien, Do Anh Son; Nguyen Van Quang
Hanoi University of Mining and Geology

During the coal exploitation process at the longwall faces, due to soft and loose coal, there
have been the face failures, causing many difficulties in coal mining activities, moving support and
leading to the interrupted technological links, not only affecting on the labor productivity, mining
production and working plan but also making unsafe for people working in mine. The study and
application of alternatives for solving the problems of face failures is essential to maintain normal
operations for the mine and ensure the safe working conditions for workers.
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