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1
MO PAU

1. TINH CAP THIET CUA DPE TAI

Nha méy Thay dién Srépdk 3 1a mot cong trinh thudc bac thang
Thuy dién trén song Srépdk; thudc xa Eapd - huyén Cu Jit - tinh Dak
Nong va xa Tan Hoa - huyén Budn Pén - tinh Pak Lik. Cach thanh
phb Budn Ma Thudt khoang 30 km vé phia Tay Bac va cach thanh
phé H6 Chi Minh khoang 400 km. Nha may c6 muc dich chinh 14
cung cap dién cho hé thong dién mién trung Viét Nam sau nam 2010,
VGi cong suat lap dat hai t6 may 2x110MW; cuing tram phan phdi va
duong day tai dién 220kV;

Hé théng Governor cia Nha may thay dién Srépdk 3 do
WUHAN SANLIA HYDROPOWER CONTROL EQUIPMENT
Co.,LTD Trung Quéc thiét ké. Hé théng st dung cac bo diéu khién
PLC TSX P57 cua hang Schnieder va duoc Iap trinh trén nén ngdn
ngit IL ; cau trdc lap trinh véi nhidu chuong trinh con, cc chi thich
st dung bang tiéng Trung qudc va cling véi cac y do bao mat cong
nghé tir nguoi lap trinh théng qua ngdn ngit IL khién nguoi doc kho
hiéu logic toan cuc ciia mot chu trinh, mot ché do 1am viéc cu thé cua
hé thong ; chinh vi vy ma qué trinh giam sat diéu khién, xac dinh 13i
trong trong qué trinh van hanh, bao dudng sira chira gap rat nhiéu
kho khin, dic biét hé thong str dung nhiéu b tham sb PID cai dat
san tng voi mdi ché do van hanh khac nhau hoic giira cac ché do
van hanh chuyén tiép nhu :Ferquency Mode, Opening Mode, Power
Mode, tir d6 mdi khi thay thé thiét bi, co cau chap hanh méi trong hé
thdng thi bo tham sé PID lién quan khong con phu hop dan dén gay
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nén hién tuong vot 16 vé tan s, cham hoa ludi té may, cac ngd ra tac
dong lién tuc hoic t6 may dao dong cong suat Ién khi dang van hanh;

Str dung ngdn ngir 1ap trinh ¢6 cau tric Grafcet voi mong muébn
ting cuong kha ning giam sat xtr ly 16i, dé dang can thiép va giai
quyét cac han ché caa hé thng trong van hanh, bao dudng sira chira:
dé tai “Nang cao kha ning giam sat chwong trinh diéu khién h¢
thong diéu toc nha may thiy dién SrePok 3 bing ngdn ngir lap
trinh GRAFCET” duoc thuc hién nhiam nang cao kha ning giam
sat, 1am chu thiét bi cong nghé trong viéc van hanh, xu 1y 13i hé
thong GOV, gop phan tich cuc cai thién chat luong dién nang hé
thdng dién chinh 12 ndi dung ma dé tai lra chon hudng dén.
2. MUC TIEU NGHIEN CUU

Muc tiéu nghién ctru cia dé tai la sir dung ngdn ngit 1ap trinh co
ciu traic GRAFCET dé xay dung bd sung chuong trinh giam sat hé
thong diéu téc nha may thuy dién Srépdk 3, dap ung yéu cau trong
viéc giam sat chu trinh 1am viéc, theo ddi cac thdng sé van hanh va
bo PID dang lam viéc tng véi mdi ché do hoat dong cu thé cua
GOV; tir 6 dua ra cac két luan chinh xé4c trong qué trinh xir 1y 13i
logic didu khién ngd vao, ngd ra hoic diéu chinh cac tham sé PID
phU hop Vi cac truong hop sira chita thay mai thiét bj chap hanh cua
hé théng GOV.

Xay dung giam sat dugc chuong trinh diéu khién & ché do
“START” bang ngén ngir lap trinh GRAFCET;

Xay dung giam sat dwgc chuwong trinh diéu khién & ché do
“Noload mode” bang ngdn ngir lap trinh GRAFCET ;
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Xay dung giam sat duoc chuong trinh diéu khién ¢ ché do
“LOAD” tai c4c ché d¢ diéu chinh “FreMode”, “OpenMode” va
“PowerMode” bang ngdn ngir lap trinh GRAFCET;

Xay dung giam sat dugc chuong trinh diéu khién & ché do
“STOP” bang ngdn ngit lap trinh GRAFCET;

Xay dung giam sat dugc chuong trinh diéu khién van ty I& bing
ngdn ngir lap trinh GRAFCET.

3. POI TUQNG VA PHAM VI NGHIEN CUU

Hé thdng diéu toc tuabin thay lyc NMTD SrePok3 bao gdm céc
co cau chap hanh lién quan dén qué trinh diéu khién, qua trinh dong
hoc cua turbine thuy luc. Xac dinh méi quan hé gitra ching va
chwong trinh diéu khién lap trinh nhu :Van ty 18, Servo canh huéng,
PLC diéu khién, Module tan s5, Cam bién hanh trinh do do m&
canh huong...vv.

Ngbn ngir 1ap trinh bang Grafcet va cac céng cu md phong
chuong trinh diéu khién.

Xay dung chuong trinh giam sat bang ngdn ngit 1ap trinh ¢6 cau
tric GRAFCET cho cac ché do 1am viéc thudng xuyén cua hé thong.
4. Phwong phap nghién ctru

Str dung phuong phap nghién ctu ly thuyét két hop md phong
va thuc nghiém.

Phuong phéap nghién cau ly thuyét: nghién ctu tai liéu, giéo
trinh, bao khoa hoc viét vé van dé: bo diéu khién Governor cua cac
hang san xuét trong NMTB, diéu khién PID chinh dinh tham s6 cho
hé théng va chuong trinh diéu khién hé thong diéu téc;

Phuong phap nghién ciru md phong: nghién ciru md phong bang
phan mém md phong cho bé lap trinh PL7 pro;
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Phuong phéap nghién cttu thyc nghiém: Xa&y dung chuong trinh
diéu khién bang ngdn ngir Grafcet trén PL7 Pro va kiém tra chuong
trinh trén hé thong diéu khién thuc té.
5. BO CUC BE TAI
Chuong 1. Hé thong diéu tdc nha may thuy dién Srépok 3
Chuwong 2. Phan tich hé théng diéu téc nha méay Srépok 3
Chuong 3.Phuong phap 14p trinh ¢6 cu trac GRAFCET va phuong
phép té chuc 1ap trinh GEMMA
Chuong 4. Xay dung chuong trinh giam sat bang phuong phéap 1ap
trinh ¢6 cau tric GRAFCET va két qua thuc nghiém

6. TAILIEUNGHIEN CUU
CAC CHUONG

CHUONG 1.
HE THONG PIEU TOC NHA MAY THUY PIEN SREPOK 3

1.1. TONG QUAN VE HE THONG PIEU TOC

1.2.NHIEM VU CHINH CUA HE THONG PIEU TOC
Ta c6 tan s ciia dong dién may phat dién xoay chiéu dugc xac

dinh theo biéu thirc sau:
f= 2P (1.1)
Trong do:
- f:1atan s6 dong dién xoay chiéu (Hz);
- n: Téc do quay caa rotor may phét (v/ph);

- p: S6 dbi cuc tir cia may phat.
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Vi s6 doi cuc tir may phat khong d6i nén mudn dam bao tan sb
dong dién khong ddi ta phai duy tri s6 vong quay n cua rotor.

Rotor méay phat duoc ndi vao truc turbine, dudi tac dung cua
nang luong dong nudc, turbine thay luc quay lam rotor may phét
quay theo. Phuong trinh dong luc trén truc turbine may phat Ia:

Mt — Mc =] (1.2)

Trong do:

- Mt: M6 men dong luc cé tac dung lam quay turbine, md
men nay do nang lugng dong nudc sinh ra.

- Mc: Md men can trén truc turbine may phat. M6 men nay
do ma sat, mo men dién tir ... sinh ra va thay doi khi phu tai may
phat thay dbi.

- J: M6 men quéan tinh caa té may, quy vé truc turbine.

- o: Tc do goc cua turbine may phat.

o =2ILf= zn% (1.3)

Vé6i vong quay khong ddi (n = const) ta ¢6 dw/dt = 0. Thay
dw/dt vao phuong trinh dong luc trén truc turbine may phat ta dugc:

Mt — Mc =52 = 0,=> Mt = Mc (1.4)

Vay dé giit tbc do turbine khong doi ta phai dam bao md men
dong lyc bang md men can hay cong suat turbine bang cong suat
may phét:

N=Mo (1.5)
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Vi ¢Ong suat cia phy tai may phat thay doi lién tuc nén mudn
dam bao tan s dong dién khong doi ta phai lién tuc thay doi cong
suét cua turbine thay lyc cho pht hop.

Cong suit cua turbine thuy luc do dong nudc cung cap va
dugc xac dinh bang biéu thuc:

Npg = 9,81.Q.H.n (1.6)

Trong do:

- Nrg: Cong suat turbine (KW)

- m: Hiéu suit str dung cot nude cua turbine

- Q: Luu luong dong nudc (m?/s)

- H: Chiéu cao cot nuéc kha dung (m)

Tir cong thirc trén ta thay cé thé thay d6i m, Q hay H dé diéu
chinh cong suit cua turbine nhung tién loi va kinh té nhat 1a diéu
chinh luu lugng Q.

Luu luong Q cua mot dong nuée qua tiét dién S duoc xac dinh
theo biéu thic:

Q = v.S(m%/s) (1.7)

Trong do:

- v: lavan téc dong chay qua tiét dién S (m/s),

v=J2.gH (1.8)

- S: mit cat ngang dong nudc (m?)

Vi d6 cao cot nudc H hau nhu khong ddi trong khoang thoi
gian xét nén van téc dong nudc chay qua turbine 1a khong ddi. Biéu
chinh luu lvong Q ngudi ta phai thay dbi tiét dién dong chay khi ra

khoi duong bng.
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Tuy vao tirng loai turbine ma c6 nhitng bién phéap diéu chinh
lru lwong khac nhau. D4i véi turbine tam truc, nguoi ta thuong thay
d6i do mé canh hudng va goc quay cua banh xe cong tac. Ddi voi
turbine gdo, nguoi ta vira diéu khién kim phun vira diéu khién canh
hudng dong.

Tém lai, didu toc cho turbine thuy lyc 13 diéu khién luu luong
nudce vao turbine dé gitr cho toc do turbine khong doi khi phy tai thay
doi.
1.3.CAC THIET BI CHINH CUA HE THONG PIEU TOC
1.3.1. Hé théng diéu téc co
1.3.2. Heé théng diéu toc dién

Cac bo diéu khién lap trinh PLC A va PLC B lam viéc theo cac
chuong trinh gidng nhau va dam bao chirc ning kép cua bo diéu tdc.
Mot trong cac bo diéu khién ludn & ché d6 1am viéc master, bo con
lai ndm & trang thai du phong néng (Slave). Chuyén di cac bo diéu
khién dén ché d6 Master thuc hién bang khéa lya chon trén Panel

diéu khién, hoac chuyén tu dong khi hu hong mot bo diéu khién.

+ Nha san xuat : Schneider-Phap.

+ Kiéu : TSX P57 1634.

+ B§ nhé trong : 8MB.

+ Bo ngudn : TSX PSY1610, 24Vdc
+ Dong vao dinh mac 1 <L.5A.

+ Dién ap ra dinh mic :5VDC.

+ Dong ra dinh muc 1 3A.



+ C6ng suat téng : 30W.

- Module Comunication ATY Port : Nhiém vu két ndi truyén
thdng giira cac PLC theo mang LAN va truyén théng HMI ciing nhur
SCADA thdng qua cong HUB bang duong truyén RS485.

- Module Output Digital TSX DSY 16T2 (M1): Nhiém vu
XUat cac tin hiéu dau ra s6 dén céc relay chuyén mach nhanh, dam

bao chuyén mach tir cac dau ra PLC1 hoidc PLC2 dén céc relay dau

ra diéu khién.

ArEEEfRT:

Hinh 1.7. B4 PLC diéu khién va cac module 1/0

- Module tin hi¢u dau vao Analog TSX AEY 800 (M2): Cac
tin hiéu 4-20mA hoic 0-10V di dén cac dau vao module tuong tu.
Céc convertets tin hiéu analog dam bao chuan hda cac tin hiéu va

tang cuong cach dién voi cac thiét bi bén ngoai.
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- Module Input Digital TSX DEY 16D2 (M3, M9): Nhiém
vu nhan céc tin hiéu dau vao sé (24Vdc) tir SCADA giri dén hoic tai
ta diéu tdc dién va hinh thanh tin hiéu dau vao cua PLC diéu khién
PLC1 (PLC2).

- Module Input Digital TSX DSY16D2 (M4): Nhiém wvu
nhan tin hiéu 16bit tir module do ludng tan s6 CP0O9, bo convert tin
hiéu 16bit sang tin hiéu tan sb thuc cho PLC giam sat tin s ngo vao.

- Module Output Analog TSX ASY 410 (M7): Tin hiéu
analog -10 + 10V tir dau ra module dén cac relay chuyén mach
nhanh, dam bao chuyén mach ngo ra diéu khién tir PLC1 (PLC2) dén
cac thiét bj bén ngoai.
1.4.CAC CHE PO LAM VIEC & BQ PIEU KHIEN PID
1.4.1. Ché @ diéu khién dp mé (Openning Mode)

1.4.2. Ché a diéu khién cong suéat (Power Mode)
1.4.3. Ché @ diéu khién tan sb6 (Frequency Mode)
1.4.4. B diéu khién PID

CHUONG 2.
PHAN TiCH HE THONG PIEU TOC NHA MAY SREPOK 3

2.1. CAC CHE PO VAN HANH CUA HE THONG PIEU TOC
2.1.1. Khéi dong té may
2.1.2.  On dinh té may & ché dd van hanh khong tai
2.1.3. On dinh té may & ché d¢ van hanh mang tai
Chuong trinh diéu toc dugc 1ap trinh nham tao ra duoc quy

luat diéu khién phu hop danh cho té may khi té may duoc ni véi he
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thdng ludi dién quéc gia. TUy theo cong suat thiét ké caa té may hay
no6i dang hon 1a danh gia mic d6 anh huéng cua to may dbi voi phu
tai hé théng dién ma nguoi ta dwa ra cac tiéu chi van hanh coa hé
thong diéu toc to may. D4i vai nha may SREPOK3 1a mot nha may
c6 cong suat 16n trong cac nha méy thudc khu vuc Tay Nguyén,
chinh vi thé ma chuong trinh diéu khién dugc lap trinh tuong ddi
phtic tap véi khdi lwong cau Iénh va bién nhé 1én dén hang nghin,
nhdm théa min dwoc tat ca cac ché d6 van hanh khi to may mang tai,
dap tng duoc 6n dinh hé thdng dién khi c6 nhimg thay doi dot ngot
ctia phu tai trén ludi hodc sy ¢b. Hé thong didu tdc dugc lap trinh day
du ca 3 ché do diéu chinh:

+ Diéu chinh theo cong sut;

+ Diéu chinh theo tan sé;

+ Diéu chinh theo d6 mé canh huéng.

Cong suat turbine s& bién doi theo huéng phuc hdi tan sé ban
dau, sau khi tan sé dugc phuc héi do cac diéu chinh cé dinh khéc
trong hé thong, cong suat phat cua turbine lai tré vé gia tri ban dau.

Chuong trinh diéu khién tac dong diéu chinh tan s6 luéi luén &
gi4 tri dinh mirc bang cach thay ddi céng sut phat. Qua trinh diéu
chinh c6ng suat khac véi qua trinh diéu chinh tan sé 1a n6 khong cho
phép phuc hoi tan s6 ban dau, nd chi lam cho tan sb nam trong mién
giai han cho phép ;

Chuong trinh diéu khién tac dong diéu chinh nhan gia tri dau
vao la gid tri SET cong suit, gia tri SET nay duoc quy ddi ra d6 mo

twong wng vai tin hiéu cét nude hién tai. Trong qua trinh lam viéc
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néu cot nudc co sy thay doi thi chwong trinh diéu téc van di thuc
hién nhan tin hiéu phan hdi toc do va cot nudc thyc té dua vé dé duy
tri d6 mo tng véi cdng suat duge SET trude do.

Khi phan hdi cong suat bi 18i thi hé thdng s& chuyén sang ché
d6 hiéu chinh theo tan sé. Trong ché d6 hiéu chinh theo d6 mo va
hiéu chinh theo céng suat, khi c6 su thay ddi I6n v& ngudn ludi
ngudn hoic sy ¢b cong suét ludi hodc may cit diu cuc ma ra thi hé

thdng ciing s& chuyén sang ché do hiéu chinh theo tan sb.

2.1.4. On dinh téc dd khi lam vigc khong tai va trong quéa trinh
hoa lwéi

2.1.5.  Pap ung nhanh khi c6 sw thay déi cia phu tai

2.1.6. Dirng té6 may

2.2. PIEU KHIEN PID PIEU TOC TO MAY SREPOK3

O ché do 1am viéc khdng tai, sai léch tan s duoc dinh nghia:

Af=fw—fJ, fw: tan sb hé théng, fJ : tan sb t6 may.

Khi té méay két ludi, khi nay khong c6 tan s6 hé thong va tan sb
t6 may khong lam viéc theo bam tan sb hé thdng, sai léch tan sb
duoc dinh nghia;

Af=fG—f), fG: tan sb cai dat, fJ: tan s to may

Sai léch tan sd, sai léch d6 ma, sai léch cong suét 1a dau vao cho
b tinh toan PID, va dap tng do mo ngd ra sé€ twong tng vai tin higu
sai léch, tin hiéu tra vé cua Servomotor 1a dugc so sanh véi bo didu
khién sau khi qua bo chuyén d6i A/D. Hé théng Servo sé& diéu chinh

chinh x4c d6 mé canh hudng wng véi ngd ra diéu chinh.
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Ché do khong tai: AF =0
Ché d6 46 mo: AYG = YG-Ya =0
Ché d6 cong suat: APG = PG-Pa=0
Trong d6: YG 1a do ma cai dat, Ya la d6 mé thuc té, PG la cong
Suat cai dat, Pa la cong suat thuc té.
Bo hinh thanh quy luat diéu khién PID

dAf

Y = KpAf + KifAfdt + Kd—~ (2.6)

Y(K) Yp|yg(K 1) + AYP(K) + AY'(K) + YD(K) + AYYG(K) (27)
Trong do:

Td+Tn

AYP(K) = oETd

[Af (K) — Af (K —1)] (2.8)

AYI(K) = Tﬁ [Af (K) + Bp = YYG(K) — Y(K — 1)]

(2.9)

YD(K) = T+T1V YD(K —D+ (T+T1V)bt[ f(K) -
Af (K = 1)

(2.10)

AYYG(K) = YYG(K) — YYG(K — 1) (2.11)

2.2.1. Thong sb diéu khién P1D ché @9 van hanh khong tai
2.2.2. Thong sb diéu khién P1D ché d9 van hanh mang tai

2.3. DPIEU KHIEN PID PIEU TOC TO MAY SREPOK3
2.3.1. C4c bién nhé diéu khién chwong trinh tir man hinh HIM
2.3.2. Tin hiéu ngd vao chwong trinh

2.3.3. Tin hiéu ngd ra PLC

2.4. PHAN TICH CHUONG TRINH PIEU KHIEN
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2.4.1. Tong quan chwong trinh diéu khién
2.4.2. Phéan tich chwong trinh chinh

2.4.3. Phan tich chwong trinh khéi dong
2.4.4. Phan tich chwong trinh khong tai

Noi dung lap trinh chwong trinh khong tai dugc thé hién theo phu
luc dinh kém (Phu luc: PL0O6)
Diéu téc chuyén vao ché d6 khong tai, hé théng tinh toan cac

thong sé diéu khién va thiét 1ap ché d6 diéu chinh tan sb.

Gov_Ctrl_Sta:=1 : Ché @6 diéu chinh tan sé

RP_OpnLmt :=TA_NLdOpnLmt : Gigi han d6 mé khong tai
RP_OpnSet :=TA_NIdOpn; : Gia tri dat do mo
RP_FreSet :=5000; : Tan s6 dinh muc
RP_SpdSet :=125; : Téc @6 dinh muc

RP_OpnSet_Prv := RP_OpnSet; : Xay dyng vong lap diéu khién
RP_GudVanCtrl := RP_OpnSet;
PID_U Prv :=RP_OpnSet;

Néu lya chon ché d6 bam ludi, hé théng 1am viéc bam theo tan
s6 cua lugi (50Hz); khi tan s t6 may 13i, hé théng ty dong diéu
chinh vé d6 mé khong tai nhé nhat hozc chuyén sang ché do ding;
Sta_NId_Mod_GF_Err = 1; : Lai do lwong tan sb té may
RP_OpnSet :=TA_NIdOpn_Min; : P6 mo khong tai nho nhat
RP_OpnSet_Prv := RP_OpnSet;

RP_GudVanCtrl := RP_OpnSet;
PID_U _Prv :=RP_OpnSet;
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T6 may chuyén vao ché do “LOAD” khi may cat dau cuc déng, hoic
chuyén sang ché do “STOP” khi méay c6 1énh ding to may.
IF Cmd_Brk THEN

Gov_Sta :=03;
IF Cmd_Stp THEN
Gov_Sta := 06;

So db khdi giam sat chuwong trinh khong tai nhu sau:

—>l

Ché do
Ché d6 bam —> Ché do
\l/ ludi “Set track
Tinh toan
\l/ \l/ “Stop
Ché d6 diéu . e _— Ché do
chinh tan s8 Ma\‘l’/cat “| OAD”
R N _— Ché do
G&i han d6 Lénh dirng “Stop”
mé& canh
Diéu chinh ting
gidm theo

Hinh 2.5. Luu d6 giam sét chu trinh khong tai
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2.4.5. Phan tich chwong trinh mang tai
2.4.6. Phan tich chwong trinh dirng t6 may
2.4.7. Phan tich chwong trinh ngd ra diéu khién

CHUONG 3.
PHUONG PHAP LAP TRINH CO CAU TRUC GRAFCET &
PHUONG PHAP TO CHUC LAP TRINH GEMMA

3.1. LAP TRINH CO CAU TRUC GRAFCET
GRAFCET (Graphede Commande EtapeTransition) la mot cong

cu ngdn ngi 1ap trinh pha hop ciu trac luu dd chirc ning c6 trinh tu
“Sequence function chart” (SFC) theo tiéu chuan IEC113-3.
GRAFCET duoc st dung dé dai dién cho cac hoat dong ciia mot
hé thong tu dong tuan tu trong mét céu trac dd hoa mau.
Duéi ddy md ta hoat dong trinh tu cua hé théng tu dong va céc
trang thai khac nhau trong chu trinh hoat dong dugc thyuc hién vaéi su

gitip d& ciia cac biéu tugng dd hoa don gian.



3.1.1.
3.1.2.
3.1.3.
3.1.4.
3.15.
3.1.6.
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II} - Bude mé dau

e Chuvén tiép

g Phan ki AND

p= Phin kv OR

- Hii tu OR

g Hii tu AND

10 - Buge

Hinh 3.1. Lap trinh GRAFCET mau

Ngo6n ngir 1ap trinh Grafcet

Céc quy tic lap trinh Grafcet

Céu truc Grafcet

M@t s cAu tric dic biét trong GRAFCET
Nguyén tic lap trinh GRAFCET

M@t so tinh chat khac

3.2.PHUONG PHAP TO CHUC LAP TRINH GEMMA

3.2.1.
3.2.2.

Khai niém
Phwong phap tb chic 1ap trinh GEMMA
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3.2.3. Xay dung diéu khién ap dung phwong phap GEMMA

CHUONG 4.
XAY DUNG CHUONG TRINH GIAM SAT BANG PHUONG
PHAP LAP TRINH GRAFCET VA KET QUA THUC
NGHIEM

4.1. GRAFCET GIAM SAT CHUONG TRINH CHINH
4.1.1. Céc chuyén tiép va buéc tac dong

Budc tac dong “Dungduphong”, miéu ta hé thong diéu téc dang
& ché do san sang ; cac cau lénh ciia chuong trinh dwoc dinh nghia &
chuong trinh con “Sta_Stpd”.

Chuyén tiép “DI_Str” , miéu ta diéu kién t6 may chuyén tir
“dungduphong” sang “khoidong” ; tai so d6 chinh, chi cho phép
giam séat hé thong dang dén budc khoi dong con chi tiét trong qué
trinh thuc hién khoi dong s& duoc lién két dén mot chuong trinh
giam sat “Chuongtrinhkhoidong”.

Chuyén tiép “Gov_Sta NId” , miéu ta diéu kién chuyén tiép tur
budce “khoidong” sang budc “khongtai”;

Giam sét qua trinh 1am viéc tiép theo cua chuong trinh tir ché do
van hanh “khongtai” sang ché d6 van hanh “mangtai” dwgc thé hién
tryc tiép théng qua trang thai may cat dau cuc cua té may dong hodc
ma (6 thé co nhiéu may cat ndi tiép nhau, song chwong trinh diéu
téc chi nhan dién mot bién logic ngd vao nén ¢ day tam dat 12 tin

hiéu may cat dau cuc, ky hiéu 1a “Cmd_Brk™).
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O ché @6 van hanh mang tai, hé thong do ludng cac gia tri tan s6
ludi, tn s6 t6 may, d6 mé canh hudng nudc tua bin, cdng suét to
may Va gié tri cot ap ...vv, tily theo mdi diéu kién ma ma chuong
trinh dua ra cac ché d6 lam viéc dap tng cu thé.

Cac budc chuyén do6i nay dwoc giam séat théng qua cac khoi lap
trinh “Sathaiphutai” hodc “chaybutomay” théng qua diéu kién logic
dau vao “Gov_Sta_LdRej” hoic “Gov_Sta Cds” .

Tai bat ky thoi diém nao, néu hé thdng nhan duoc Iénh dung
may, chuong trinh s& chuyén sang chuong con ding may “Sta_Stp”
va dugc thé hién trong so dd giam sat chwong trinh lam viéc théng
qua khdi “Dungmay” véi diéu kién logic chuyén tiép la tin hiéu
“Gov_Sta_Stpd”.

4.1.2. Grafcet chwong trinh chinh
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Dungduphirg

.

Khoidong
| IG% S
ov_Sta_NI DI_St)

Khongtai
T
——
[Cmd_Bi pI_std

Mangtai

— — ——
Gov_Sta_LdRej Gov_Sta_Cds  [DI_Stg

Sathaiphut1i ChaybutomIay Dungmay
L L L
Sta_LdRej_R... Sta_LdRej_R... nsyn

Hinh 4.1. Grafcet giam sat chuong trinh chinh

4.2. GRAFCET GIAM SAT CHUONG TRINH KHOI PONG
4.2.1. Céc chuyén tiép va buéc tic dong

4.2.2. Grafcet chwong trinh khéi dong

4.3.GRAFCET GIAM SAT CHUONG TRiNH KHONG TAl
4.3.1. Céc chuyén tiép va buéc tac dong
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4.3.2. Grafcet chwong trinh khong tai

4.4, GRAFCET GIAM SAT CHUONG TRINH MANG TAl

4.4.1. Cac chuyén tiép va buéc tac dong

4.4.2. Grafcet chwong trinh mang tai

4.5.GRAFCET GIAM SAT CHUONG TRINH DUNG MAY

45.1. Céc chuyén tiép va buéc tic dong

45.2. Grafcet chwong trinh dirng

4.6. GRAFCET GIAM SAT PIEU KHIEN VAN CHINH (PV)

4.6.1. Céc chuyén tiép va buéc tac dong

4.6.2. Grafcet van chinh(PV)

Ngd ra diéu khién van ty & duoc dinh nghia véi logic:

DO_Gudvan_CtrDvt (%Q0.4.04) : = NOT GVC_Ctrl_Prh AND

NOT GVC_BIcQut;

Trong do:

(1) GVC_Ctrl_Prh := NOT GVC_Ctrl_Dvt; {GVC_Ctrl_Dvt :=
(SI_Pwr_3s AND Sgn_SIf _Mst AND NOT
Cmd_GudVan_MchMnl AND (FC_GudVanOpn_Nml OR
FC_GudVanOpnl_Nml) OR (Gov_Sta = 3 AND NOT

FM_GF_Err )};
(2) GVC_BIlcQut = ((Gov_Sta_Ld AND Gov_OpnCtrl) OR
(Gov_Sta_EleMnl AND Cmd_Brk)) AND

GVC_BIcQut_Adm AND Tmr_GVC_BIcQut.Q;

4.7.KET QUA THUC NGHIEM
4.7.1. Két qua thuc nghiém Grafcet dirng — khéi dong
4.7.2. Két qua thuc nghiém Grafcet khai déng — mang tai
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473. Két qua thwc nghiém Grafcet mang tai (Power mode-
Frequency mode)

Hinh 4.10. Thyuc nghiém grafcet giam sat Power mode- Frequency

mode
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4.7.4. Két qua thuc nghiém Grafcet van chinh(PV)

N
A R N

- - - - - - R~ -

e = s - - - T~ W= W

Hinh 4.11. Thyc nghiém grafcet giam sat diéu khién van chinh(PV)

4.75. Kétqua thuc nghiém Grafcet Iénh ting/giam



23
KET LUAN VA KIEN NGHI

Sau mat thoi gian nghién cau va lam viéc nghiém tac, dugc sy
gitip d& nhiét tinh cua TS. Tran Pinh Khoi Qubc va cac thay cd giao
trong khoa dén nay luan vin cua tac gia di hoan thanh dung du kién.

Luan van nghién ctru ttng dung phuong phap 1ap trinh hién dai
dé nang cao chét luong giam sat chuong trinh diéu khién hé thng
diéu toc nha may thuy dién. D3 tdng hop duogc cac chuong trinh giam
sat hé thong lam viéc tir khai dong dén 1am viéc mang tai trong cac
ché do didu chinh cu thé: ché do6 Openning Mode, Power Mode va
Frequency Mode, khic phuc dugc cac han ché cia chuong trinh hién
tai trong viéc giam séat van hanh va xir ly 15i ddng thoi da nang cao
dugc kha nang lam chi thiét bi cong nghé trong thiét ké 1ap trinh hé
thdng diéu téc nha may thiy dién.

Cac két qua nghién ciru chinh duoc tom tit nhu sau:

- Thiét bj hé thong diéu téc nha may thuy dién SrePok3

- Chuong trinh diéu téc nha may thay dién SrePok3

- Phuong phap 1ap trinh ¢ cdu trac GRAFCET va phuong
phép t6 chuc 1ap trinh GEMMA

- Xay dung chuong trinh gidm sat hé thong diéu toc theo
phuong phép 14p trinh c¢6 ciu tric GRAFCET, két qua duoc kiém
chang qua phan mém mé phong Unity Pro va chay thuc nghiém trén
hé thong hién hitu.

Mic du chi méi dirng lai nghién cau ¢ dbi tuong chuwong trinh

hé thong diéu téc nha may thay dién, nhung day 1a mot chuong trinh
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kho bai véi mot sb luong 1on bién diéu khién va chi tiéu chat luong
diéu khién cao ; cho thay kha ning c6 thé (g dung nghién ciru rong
rai v6i nhiéu hé théng, nhiéu déi twong c6 lap trinh diéu khién ty
dong hoa.

Véi diéu kién thoi gian nén luan van chi ding lai & mic do
xay dung Grafcet giam sat mot s6 ché do co ban trong chuong trinh
diéu tdc, song day 1a mot budc nghién ciru hudng ma, gitup ngudi lap
trinh PLC ¢6 thé ang dung cho nhiéu chwong trinh diéu khién, ap
dung phuong phap 1ap trinh hién dai st dung ngbn ngir Grafcet thay
thé cho cac ngdn ngit 1ap trinh khac, 1am cha cdng nghé trong viéc

phan tich, xir Iy 13i cta cac chuong trinh phirc tap, da bién.





