NGHIEN CUU MO PHONG !\nﬂ HINH BIEU KHIEN PID
PE XAC BINH CAC THONG SO BIEU TOC CUA TO MAY THUY DIEN

Nguyén Vin Son’

Tom tat: Tor viée nghién citu nguyén ly hoat déng ciia mady diéu toc theo mé hinh diéu khién
PID, ddc tinh chii yéu ciia tuyen nang lwong va cac té may thuy dién, tw do xdy dung mo phong
toan hoc cho mé hinh diéu khién PID ciia mdy dzeu toc 16 may thuy dien. Chay thw nghlem diéu
khién t6 mdy trén mdy tinh d@é xdc dinh cdc théng so diéu khién toi wu cho mdy diéu téc thay cho
Viéc phdi chay thir nghiém nhiéu tén t6 mdy thity dién thuc té, gitip ddy nhanh tién do va dem lai
hiéu qud nhdt dinh. Nghién citu dp dung cho thity dién Ta Co 30MW — Tinh Son La cho két qua tinh
toan phi hop véi két qua thi nghiém trén t6 mdy thiy dién thuec.

Tir khéa: Té mdy thiiy dién; Mdy diéu téc; Vin toc quay; Tan sé di¢n; Diéu khién té mdy

thay dién;

1. Mé dau

Hién nay ¢ nudc ta, sd luong cac tram thuy
dién tham gia cung cip dién cho hé thong dién
ngay cang nhiéu. Viéc danh gia dugc chat luong
dién ciing nhu tinh 6n dinh va an toan khi diéu
chinh cic to may phat dién 1a rat can thiét. Viéc
tinh toan chon cac thong sb diéu khién hop 1y, toi
wu ngoai viéc ning cao chat luong dién con bao
dam an toan, kéo dai tudi tho cua cac thiét bi td
may va han ché su anh hudng khong tét 1an nhau
gitta cac t6 may. Hién nay viéc xac dinh céc
thdng s6 PID cho may diéu téc duoc thuc hién
bang cach chay thir nghiém nhiéu lan véi cac bo
thong s6 PID khéc nhau (sau khi lap dat cac thiét
bi to may thity dién xong, cac cong trinh da hoan
thién da diéu kién dua vao sir dung) tir két qua
chay thtr nghiém s€ lya chon dugc bd thong )
PID hop 1y va cai dit cho may diéu téc. Viéc
chay thir nghiém nhu trén s& ton thoi gian va ting
chi phi, dé khac phuc nhugc diém nay, ching toi
d4 nghién ctru xay dyng mé phong mé hinh diéu
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Hinh 1: M hinh toan ciia mdy diéu téc PID

bp+

'Bé moén Thuy Pién & NLTT, Trueong Dai hoc Thuy lgi

khién PID cua may diéu téc to may thuy dién,
sau d6 chay thir nghiém trén may tinh véi cac bo
s6 PID khic nhau (thay cho viéc chay thu
nghiém trén t6 may thay dién thyc té, viéc 1am
nay it ton kém, nhanh chong va c6 thé thyc hién
dugc trude khi lip dat hodn chinh t6 may thuy
dién), tur két qua tinh toan ta ciing s€ chon dugc
bo thong sb PID hop Iy. Cai dit bd thong sb PID
trén cho may diéu tc to may thuy dién thuc té,
van hanh t6 may, néu cho két qua diéu khién phu
hop véi két qua tinh toan trén may tinh thi bo
thdng s6 PID néu trén la phd hop.

2. M0 hinh diéu khién PID ciia may diéu
toc.

Khi diéu chinh ting tai, giam tai, phu tai thay
d6i vv.. viéc thay doi d6 mo canh hudng nudc
phu thudc vao su bién dong cua tan sb dong
dién thong qua may diéu téc. Hién nay cac may
diéu toc thuy dién thudong duoc ap dung theo
md hinh diéu khién PID (Proportion Integral
Dirivative) nhu hinh 1.

X — D¢ sai léch twong ddi cua van tdc quay.

Xc - Tin hiéu diéu khién bén ngoai

Tyl — Hang sb thoi gian cia may tiép luc bd tro
(Hang s nay rat nho).

Ty — Thoi gian cong tac caa dong co tiép luc.

y — Vi tri tuong ddi ctia dong co tiép luc canh
hudng nudce.
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Bo thong sd chinh ctia may diéu téc: Td —
Hang s thoi gian hodn xung (thoi gian triét tiéu
tin hi¢u phan hoi); bt — Hé s6 phan hoi tam thoi
(ty 1& phan hdi mém); bp — Hé s6 phan hdi vinh
vién (ty 1& phan hoi ctng); Tn — Hang s6 thoi
gian gia téc (mtrc do phan tng véi téc do thay
d6i tan sb ludi dién)

M6 hinh toan cuia may diéu téc PID duoc
nghién ciu biéu didn duéi dang ham s
y = f,(x, Xc). Ham s6 trén md ta do6 mo canh
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Hinh 2: M hinh toan té mdy thiy dién véi
mdy diéu toc PID

Trong d6: mt — Mo men dong luc twong dbi
Clia tO0 may

mg — M6 men can twong ddi ctia may phét dién.

mg. o — M6 men can tuong d6i ciia may phat
dién khi may phat dién quay véi van téc quay
dong bo

Ham sé (fm) 1a ham s6 lién hé gitra md men
dong luc v6i van toe quay va do mé canh hudng
nudc, ham s ndy con phu thudc vao hé théng
dudng dan nude cia tram thuy dién v.v.

Hé phuong trinh trén con cé thé viét rat gon
y = f,(x, Xc)

x=f,(y,x)
Giai cac hé phuong trinh (1) theo thoi gian

lai nhu sau: {

Upper: 1
Water level 1= BEE

huéng nude vao do léch tan sd Iudi dién (tac
dong lién tuc) va diéu khién ciia con ngudi (diéu
khién khong lién tuc)

3/ Mb hinh toan t6 may thiy dién véi may
diéu téc PID.

Xay dung mod phong dic tinh t6 may, tuyén
nang luong, toi dua ra mo hinh todn hé théng tur
dong khdng ché cua té may thay dién voi may
diéu toc PID nhu hinh 2.

Ta — Hang sd thoi gian quan tinh cta to may
_ GD?xn?

~ 365P
Tb — Hing s6 thoi gian quan tinh cta phy tai.
Cin ctr vao két qua nghién ctru cua cac nude
phuong tay: Th =(0,24 ~ 0,3)Ta% ,

eg — Hé s6 dic tinh cua phu tai.

do cac tac dong bén ngoai Xc (diéu khién cia
con ngudi) va My, (Su thay d6i clia phu tdi) ta
duogc két qua mé phong diéu khién t6 may thuy
dién v&i may diéu téc PID.

4/ ‘ng dung mo phoéng cho tram thay dién
Ta Co -Son La

Thuy dién Ta Co c6 cac thong s6 co ban

cia t6 may nhu sau: CoOng suat lip may
NIm=30MW; cong suat dinh mic Ntm=15MW;
Puong ham dan nudc dai L=4,5Km; dudng
kinh ham D=3,8m; Thap diéu ap vién tru duong
kinh trong D=6m; Tudc bin: HLA520—LJ—
148; mé6 men da GDD=95 T.m2; Van tdc quay
ddng bd n=600v/ph.
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Hinh 3: So do khai thic thity dién Ta Co
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Véi cac thong sd cong trinh, thiét bi cua thay dién Ta Co nhu trén, tién hanh chay thir nghiém
trén may tinh véi cac b sd PID khac nhau nhu bang sau:

Tha nghiém bp(%) bt (%) Td(s) Tn(s)
1 0 30 12 0,5
2 0 50 12 0,5
3 0 40 5 0,5
4 0 40 20 0,5
5 0 40 12 1,0
6 0 40 12 0,5

Chay thir nghiém theo ¢ ché do khong tai,
diéu khién dua tan s6 dién tir 48Hz 1én tan so

50Hz (Tuwong dwong voi van tdc quay cia to
nfCir/rnin)

may tir 576 vong/phat 1&8n 600 vong/phat). Két
qua md phong nhu hinh 4:

B70.0) :
0.0 50 100

160 200 250 Tisec)

Hinh 4: Két qua tinh todn qud trinh bién doi vén téc quay ciia té6 mdy
theo thoi gian vdi cdac b so PID khac nhau

Duya vao két qua trén hinh 4, thir nghiém 6 ¢
cac thong sé PID bp=0; bt=40%; Td=12s;
Tn=0,5s; cho két qua (dudong mau do) diéu khién
tét nhat (diéu khién nhanh va on dinh) van toc
quay ciia t0 may rat nhanh chéng dat toc do on
dinh 600 vong/pht, bi virot tdc rat nho ( vuot toe
1,5 vong/phut tuong dwong léch tan sb 0,125Hz),
nhanh 6n dinh. Ap dung bd s6 PID néu trén cai
dat cho may diéu toc cua to may thay dién Ta Co
két qua van hanh trén t6 may thuc té phd hop véi
két qua md phong trén may tinh.

5/ Két luan

Viéc danh gia duoc chat luong diéu chinh

Cac t6 may phat dién thuc hién trén md hinh
toan cho két qua rat phu hop véi véi thuc té, chi
phi thap hon rat nhiéu so voi thi nghiém trén t6
méay md hinh va trén t6 may thuc té. Thoi gian
thuc hién nhanh chong va c6 thé thuc hién trudc
khi hoan thanh lip dat t6 may thiy dién. Thong
qua md phong trén may tinh, ching ta xem xét
dugc toan dién hon, Iya chon duoc cac thong s6
diéu khién hop 1y, tdi uu, ndng cao chat lwong
diéu khién, ting nhanh tién do, sém phat hién
nhitng ton tai trudc khi dua cong trinh vao van
hanh, bao dam an toan, kéo dai tudi tho cia cac
thiét bi to may dem lai hiéu qua kinh té r rang.
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Abstract

SIMULATION STUDY PID CONTROL MODEL
TO DETERMINE THE PARAMETERS OF HYDRO TURBINE GOVERNOR

Base on conventional PID control theory in hydro-turbine governor, a mathematical model to

simulate the operation of hydro-turbine governor is developed in this paper. Using this model for
testing the controller of hydro-turbine Unit to optimize controlled parameters is faster and less cost
than testing on real turbine. This study is applied for Ta co Hydropower project. The results of this
study are in close agreement with results of testing on real turbine.

Keywords: Hydropower units; Governor; Speed of rotation; frequency grid; Hydro turbine

controls;
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