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LOI NOI PAU

Nhu cau sir dung dién cla loai nguoi ngdy cang léng, doi hoi lugng
ngudn phét (s t& may) phai tang theo. Trong khi d6 van dé khung hoang
nang luqng va méi trudng 1a hai bai todn can duqc xem Xét hang dau khi phat
trién nguon néng lwgng ndy. Bén canh phit trién thém ngudn méi thi viée véin
hanh céc t6 méy sao cho hi¢u qua va tin ci ?' nhét cling 13 bai toan v cung
quan trong. Vén hénh va diéu khién t6t h¢ thong di¢n khong chi mang lai higu
qua vé mjt kinh t& ma con gnup phét trién ben vimg cho nguon nang luqng
vua nay Trude thuc trang nguon tai liéu vé linh virc nay con khan hiém, dé
dap img cho nhu cau hoc tip nghién ciu trong trong linh vuc vdn hanh va
diéu khién hé thong dién ching tm da bién soan cudn gido trinh nay nhﬁm
gilp céc ban Sinh vién va quy Thay, Co co dong Ial nhitng vén dé cén thiét co
bin cho mén hoe Véan hanh va diéu khién Hé thong dién va cdc moén hoc cd
lién quan.

Gido trinh dugce xdy dung theo hu‘émg chucmg trinh hoa phuc vu cho
cdc Sinh vién va Ban doc mudn tim hxeu ve vén hanh va diéu khlen h¢ thong
di¢n. Cu thé, gido trinh tém luot cic vén dé Iy thuyét co ban va can thiét, giai
quyét céc bai toan thong qua vi du va giup Sinh vién rén luyén ky nang, tu
duy tinh todn thong qua mot sb bai tap. Céc vi dy tinh toan va bai 1ép trong
gxao trinh ¢6 cdc doan chu'ong trinh dugc viét trong Matlab di kém dé tién cho
viéc kiém tra két qua cua Sinh vién. Gido trinh ciing dua ra cdc quy trinh van
hanh co ban cac phan tir trong hé théng dién.

Gido trinh dugc trinh bay trong 7 chuong va mét phu luc véi cac néi
dung nhu sau:

Chwong 1: Trinh bay vé céc vin d& chung nhu: tinh tit yéu cua mén
hoc, linh vue nghlen ctru ctia mon hoc va cac van dé lién quan; trinh bay vé
lich sir phét trién cﬁa cac md hinh méay phét nhiét dién qua cac thoi ky.
Chuong 1 cling ban vé dic tinh té méy phat, phuong phap xdy dung dat tinh
t6 mdy phét va cach giai bai toan tdi wu ham phi tuyén.

Chmg 2 Trinh bay ve dleu do kinh te giira céc ) may phat nhiét
di¢n bao gém: vén dé& chung vé didu do kKinh té, dnéu dd kinh té trong trudng
hgp khéng cé rang bugc, cé rang bude vé cong | sut t6 méy va dleu do trong
truong hgp ¢ rang bude vé glé: han cong sudt td may va tén thét trong mang.
Chuong nay ciing dua ra giai thuit cia chuong trinh diéu do trén may tinh.



Chwong 3: Phén tich qua trinh diéu dong va dy trir t6 may phat tron
vin hanh h¢ théng dién. Chuong niy ban vé van dé diéu dong va dur trir t6
may, du trir quay, rang budc trong diéu dong t6 may phat. Ngoai ra ndi dung
trong chuong ciing trinh bay vé phuong phap gidi bai toan diéu dong td may
sao cho tdi wu.

Chuong 4: Phin tich qua trinh diéu 49 két hop gita nha mdy nhiét dién
va nha may thuy di¢n bao gom vén hanh nha mé?' thuy di¢n, dic tinh ning
lugng ctia nha mdy thiy dién va bai toan didu do két hop.

Chwrong 5: Trinh bay quy trinh vadn hanh nha may nhiét di¢n bao gém
quy trinh v@n hanh turbine khi, quy trinh vén hanh may phat, cac thuat ngi
chuyén diing trong vin hanh nha may dién va cac 16i thuong gip va cach xir
ly trong qua trinh védn hanh nha mdy nhiét dién.

Chwong 6: Trinh by quy trinh vin hanh nha méy thiy dién bao gém
vén dé thiy vin trong vén hanh, quy trinh vén hanh khéi t& may phat, cac ché
dé van hanh khéng binh thuong cia tb may. Chuong 6 ciing dé cép dén
nhimg vén dé chung vé xir Iy sy ¢6 khdi t6 may phat.

Chuong 7: pé cédp dén mét ndi dung riéng biét véi cac chuong khac do
13 vén dé diéu khién hé thong dién (diéu khién to ngudn phat). Noi dung trong
chuong gi6i thiéu vé mé hinh todn ciia hé théng diéu khién mdy phat, cic
nguyén tic didu khién may phat dién. Trinh bay chi tiét vé cac bd diéu khién
chinh trong may phét bao gom bd diéu chinh dién ép (AVR) va b diéu chinh
cong suét (LFC). Chuong 7 ciing dua ra cac mé hinh duge xdy dung trong
Matlab nham moé phong cédc b diéu khién trong cac truomg hop khac nhau.

Ngoai ra, gido trinh con c6 phin phu luc bao gom mét sé chuong trinh
tinh toan va mé phong dugc viét trén nén Matlab dé phuc vu cho viéc tinh cac
cdc vi du va bai tap trong gido trinh. Déy la nén tang dé cac ban Sinh vién va
Ban doc c6 thé xdy dyng cac chuong trinh 1én hon phuc vu cho hoc tip va
nghién clru sau nay.

Hy vong ring cudn tai li¢u ndy la cong cu bd ich dé céc ban Sinh vién
c6 thé tom luge duge ndi dung co ban trong mén hoc Vén hanh va diéu khién
Hé théng dién, 1a co s& dé nghién clu céc van dé chuyén sau vé hé thong
dién.

Cho di d4 cb ging rit nhiéu nhung ti liéu nay khong tranh khéi nhimg
sai sot, rat mong nhén dugc su dong gop ¥ kien tir phia quy Thay, C6, cé‘c ban
Sinh vién v ban doc d& cudn tai liéu duge hoan thién hon. Moi chi tiét xin
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Chuong 1: Cdc van dé chung

CAC VAN PE CHUNG

1.1. Muc tiéu mén hoc

Mén hoc phuc vu cho céc hoc vién nganh cong nghé k¥ thuat dién -

chuyén nganh h¢ théng véi muc tiéu nhu sau:

Giéi thiéu cho hoc vién vé hé théng dién véi cac van dé lién quan nhu:
hé théng ngudn phat, van hanh hé théng ngudn phat trong céc ché do
khac nhau, diéu khién méy phat dién, vén hanh hé théng truyén tai,...
Hiéu céc dic tinh gi6i han quan trong ciia hé théng nguén phét loai nhiét
dién va thay dién.

Gidi thigu céc giai thujt todn vé t6i wu va ap dung trong bai todn vén
hanh hg thdng dién.

Giédi thigu phuong phép gidi cc bai todn phirc tap lién quan dén giai tich
mang va phan tich kinh té.

Pua ra céc md hinh diéu khién h¢ théng va gisi thi¢u hé théng didu
khién dién hinh.

Gii thiéu qui trinh van hanh c4c phin tir trong hé théng dién.

Mén hoc dé cap dén cic vén dé sau:

Diic tinh ctia hé thong ngudn phat

Digu d9 kinh té va bai toan didu do kinh té
Phuong phép giai bai todn diéu dé kinh té
Ton thit va t6i wu tn thét trong hé théng dién
Bai toan qui hoach déng




Chuong 1: Céc vin dé chung
* Bai toan diéu d9 t6i uu véi cdc ring budc cia ham niing lugng
e Diéu khién hé théng
* Anninh hé thong dién
* Danh gi4 trang thai hé théng dién
Luu y ring bai giang chi trinh bay nhimg vin dé co ban nhét cia mén

hoe, céc ndi dung lién quan hoc vién phai tr tim hiéu théng qua céc bai tip
16m va tiéu ludn mén hoc.

1.2. Tinh cin thiét ciia mén hoc

Chiing ta déu biét chi phi ning lugng so c4p trong nén cong nghiép rit
ém, chiém trén 20% téng ngn khé quéc gia. Vi vy, hiéu qua va téi wu céc
rang budc vé kinh t ciia bai todn van hanh hé théng ngudn phét luén chiém
gilr mdt vj tri quan trong trong nén cdng nghiép ning lugng. Liy nuéc My
lam mét vi du minh hoa. Vao théi ky truée nam 1973, tinh trang cdm vén dau
da lam gid dau leo thang mt cich nhanh chéng. Nuéc My phai chi khodng
20% téng ngan khé qudc gia cho nhién liéu so cip dé san xuit dién, dén nim
1980 1 trén 40%. Hon thé nira ngudn néng lugng tu nhién khéng phai 13 vé
tan. Do d6, hiu qua trong bai to4n vén hanh khéng chi mang lai higu qua
kinh té ma con dem lai sy phat trién bén vimg cho nhén loai.

Vién dé cy thé ma ching ta cin xem xét 4 46 giam chi phi ¢6 duge tir
hi¢u qua ctia viéc vén hanh higu qua hé thong ning lugng hing nim. Néu goi
Puay 12 téi dinh ctia d6 thi phy tai nam; k, 12 hé s6 tai; H, 13 lugng nhiét trung
binh hdng nam (do nhién ligu so cip tao ra) dé tao ra 1 kWh dién niing; Cy, la
chi phi trung binh trén mdi don vij nhiét luong (nhién liéu); khi d6:

Téng san lugng dién ning tao ra trong nim la:

Ac = 8760"k*P, ., (1.01)
Lugng nhiét (nhién lidu) tiéu thy hing nim:

Fo=H*A, (1.02)
Chi phi nhiét (nhién liéu) hing nim:

C=Cy*F. (1.03)

Vi du: ldy mét hé théng dign vira phai c6 Po.= 10000MW; k=~0.6;
H=10000Btw/kWh (Btu: British thermal unit - don vi nhiét lugng Anh twong

2




Chuong 1: Cdc vdn dé chung
duong véi 1055J=252Calo); Chi phi nhién ligu trung binh Cy=2USD/triéu
Btu (Mbtu). Khi d6: Tong san lugng dién ning tao ra trong nim la:

A= 8760*0.6*10000* 10° = 5256*10" kWh
Lwong nhién liéu tiéu thy hing nam:
, F. = 10000*5256*10" = 5256*10"" Btu
Chi phi nhién liéu hiing nim:
C=2*10°*5256*10" = 10512*10° USD = 1.0512 ty USD

Nhur vy, viée tiét kiém chi phi van hanh cho dii 12 mdt phan nho ciing
anh hudng déang ké dén gia thanh san xuét dién va lugng nhién lidu phai tiéu
ton.

Ngay nay, cdc cong cu hd trg cho bai todn vén hanh kinh té hé théng
dién dugc phét trién nhanh chéng. Tuy nhién, su m& rong cia hé thong ciing
nhanh chéng khéng kém, do d6 viéc tim 19i giai t6i wu trong mdt hé théng 16n
v&i nhiéu bién rang buge van 1a vén dé khé khin va con dang dugc céc nha
nghién ciru quan tam. Bai toén quan trong nhét trong vén hanh h¢ théng dién
la cuc tiéu chi phi van hanh véi céc rang bude cho trude. Vige gidi bai toan
ndy da c6 nhiéu cong cu toan hoc cing véi mdy tinh hd trg; tuy nhién khéng
phai lic nao cling c¢6 nghi¢m vét ly theo yéu cau. Hon nira, ngdy nay rang
bude vé khi thai ra méi trudng 13 yéu té dang duge quan tdm; cdng vao d6 1a
khai niém an ninh hé théng (security) ning lugng va sy phét trién nhiéu loai
nha méy dién khac nhau lam cho bai toan vin hanh i uu hé thong ngay cang
phirc tap. Dy vin con 1a manh dit miu m& dé céc k§ su trong twong lai lao
vao nghién clru.

1.3, Diic tinh ciia mdy phat trong vin hanh hé thong
1.3.1. Pic tinh caa turbine hoi

Trong phén tich céc bai toan téng hop vé diéu khién vin hanh hé théng
dién ching ta luén c6 nhiéu théng sd phirc tap.

Véi turbine hoi nudce théng sb dau vao la théng sé ciia hoi nudc, déu ra
la lugng dién néng phat vio ludi va mot phén cho ty ding (Auxiliary power
system) cuia nha may (V&i mét turbine hoi thong thudng lugng dién ning nay
chiém tir 2 dén 6% tdng sén lugng diu ra cia turbine).




Chuong 1: Cdc van dé chung

Turbine hoi nuéc ~ Mdy phat

| | b
Hoi nuée B G Nang lugng

dwa vao mang

Ning lugng ty ding
+«— AP

Hinh 1.1. Qu4 trinh ning lugng clia turbine hoi

Qua trinh xem xét diic tinh cia turbine hoi ching ta ban vé ty 18 gilra
tong ning lugng diu vao véi téng nang lugng diu ra.Ning lugng déu vao cia
turbine ¢6 thé duge dic tnumg bdi lugng tién bé ra trong mét gi&r (tinh biing
USD), s tdn than trong mét gid, thé tich khi diing trong mét gié hay nhimg
dai lugng tuong tyr viy.

Ngd ra duge dic trung béi lugng cong sudt kha dung cé thé dwa vao hé
théng (bao gdm ca hé théng ty dung). Méi lién hé giita ngd vao va ra (diic
tinh vao — ra) dugc minh hoa bing dudng cong & hinh 1.2.

2 2
G <
25 25
&= EL
r SHN
= 1
-~ I |
F,,,., P; P:mn p: MW Pin P Prsx PIM
' & MW] ) MW]

Hinh 1.2: Méi lién h¢ gira ngd vao vi ra cia turbine hoi

Trong thyc té thudmg ngudi ta quan tim dén suit ting chi phi & (¢ chinh
1a dao ham cua chi phi nhién liéu theo cdng suit phét e=dF/dP). Mbi lién hé
gilta sudt ting chi phi & va cdng sudt ngd ra ciia mot turbine hoi duge minh
hoa gan diing béing db thj hinh 1.3. D4 thi sult ting chi phi dugc sir dyng phé
bién trong bai todn diéu d6 kinh té hé théng dién. N6 chinh la hugng chi phi




Chuomg 1: Cdc vén dé chung
(nhién li¢u) ting thém dé san xuat thém mét lugng dién niing twong (mg.
Thye té méi lién h¢ giira sudt tang chi phi va cong suft ngd ra 1a mét dudmg
cong 1om tir gid trj Py dén Ppay v6i hé s6 goc tai céc diém P; tuong tmg 12
khéng 16n. Do d6 trong tinh toén ching ta xem méi lién hé nay 14 tuyén tinh

nhu hinh 1.3.

Pmin Poax  P[MW]
Hinh 1.3: Mdi lién b§ gitra suft ting
chi phi va cdng suit ngd ra

(Btu, USD/kWh)

Sudit tang chi phi &

Dic tinh quan trong cubi cling cia mét turbine hoi 12 dic tinh sudt tiéu hao
nhiét ning. Pay 1a dic tinh thé hién méi quan hé gitra nhiét ning diu vao so
véi cdng sudt phat ngd ra, doi khi né duge hiéu nhu dic tinh hidu suit Jam
viéc cia mady va duge minh hoa nhur hinh 1.4,
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Hinh 1.4: Méi lién hé giira suét tidu hao
nhiét niing vi cdng suit ngd ra

Chiing ta can phan biét sy khéc biét giira suit tiéu hao nhiét ning (suit
nhiét-heat rate) va suat chi phi nhién liéu (incremental heat rate) cho du dai
luong biéu dién trén hai tryc toa dd 1a nhur nhau. Suét chi phi nhién ligu 13
lugng nhién liéu (nhiét) thay dbi (ting thém) chia cho lugng thay dbi (tang)
clia cong sudt ngd ra. Suit nhiét 1 lwgng nhiét dé tao ra mét kWh dién.




Chuomg 1: Céc vdn dé chung

Hiéu sudt 1am viéc ctia mét turbine hoi théng thudng nim trong khoing
30 dén 35%, do d6 sudt tiéu hao nhiét ning cia ching nim trong khoang
11400BtwkWh dén 9800BtwkWh (1kWh tao ra nhiét twong duong véi
3412Btu). Dic tinh tiéu hao nhiét ning ctia méi turbine hoi phu thudc vao céc
thong sb thiét ké nhu diéu kién nudc ban dau, hé thdng hdi nhiét, dp suét nén,
mure dg phirc tap cia chu trinh ngumg tu nudc,... Ngay nay nhé sy phat trién
ciia cong nghé nén higu sudt cta turbine hoi ciing dwoc nang 1én dang ké.

Tém lai, c6 nhiéu dang khac nhau dé xay dymg dic tinh vao ra cita mét
turbine hoi nhu hinh 1.2; dir ligu ¢ thé ¢ dugc tir thyc nghiém van hanh
turbine hoic tir c4c thong sb thiét ké ban diu cia cdc k¥ su, tir dé c6 thé vé
lén cdc dudng cong dai s6. Trong nhiéu truong hop chiing ta ¢ thé sir dung
cic dudmg cong béc hai dé 1am dic tinh vao ra ciia mét turbine hoi. Péi khi
dic tinh vao ra 12 céc doan thing gép khic ndi tiép nhau ciing dugc ding dén.
Tat nhién khi ding cac loai dic tinh véo ra khéc nhau chiing ta ciing ¢6 dugc
cac dic tinh sudt ting chi phi khac nhau. Khi d6, (mg véi mdi dic tinh sudt
tang chi phi khac nhau chiing ta xiy dyng nhimg bai toén van hanh kinh té hé
théng dién khac nhau.

1.3.2. Dic tinh bién i va ljch sir phat trién ciia turbine hoi
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Hinh 1.5: Méi lién h¢ giira nhién li¢u vao va cong

sudit ngd ra khi c6 4 van didu khién




Chuong 1: Cdc vin dé chung

Véi cic mdy phat céng suat Ion turbine cia ching duge didu khidn

bang nhidu duémg hoi khéc nhau (théng qua céc van didu khién khac nhau).

Khi d6 dic tinh vao ra khong thé nhu hinh 1.2 va 1.3; tiy thude vao sé van

diéu khién cdp hoi cho turbine ma déc tinh s& khéc nhau ma dgc tinh vao ra
nhu hinh 1.5 (v& trong trudmg hop ¢6 4 van diéu khién).

Mot van ¢é giip phai khi sir dung mé hinh turbine nay I3 khi mét van
néo d6 dwge m trude thi ton hao tiét lwu ciia van d6 tang Ién nhanh chéng va
suat ting chi phi cling tfng 1én dot ngdt. Didu nay din dén tinh khéng lién tyuc
clia cac dic tinh ting Ién (xem hinh 1.5). Do d6 mé hinh nay khong dugc
ding trong thyc tién.

Mot mé hinh dugce sir dung phé bién trong cdc nha may nhiét dién cong
sudt Ién 14 c4c 16 hoi duge diéu khién ndi chung va cing cép hoi dong thai
cho mét lic nhiéu turbine. M6 hinh kiéu nay dugc goi tét 1a md hinh ding
chung (command-header plant) dugc minh hoa nhu so d8 hinh 1.6.

Turbine hoi nuée ~ May phat

G

Ning legng
dua vao mang

i

—* Br Ty

%@

Hinh 1.6. M hinh nha miy di¢n turbine hoi ding chung

Trong md hinh ndy ludn cé mét turbine (turbine Ty) duge I3p & diu
“ngon” ctia chu trinh (topping turbine) dé tin dung ngudn hoi thira trong qué
trinh vén hanh.




Chuomg 1: Cdc vdn dé chung

Tinh hiéu qué cia md hinh ding chung nay da duge khin dinh (vin d&

nay da dugc Steinberg va Smith dé cdp chi tiét trong cudn Economy Loading

of Power Plant and Electric Systems xuét ban nim 1943). Tinh hi¢u qua cia

n6 con thé hién & chd vira tao ra ngudn dién 16n cho hé théng tir mét nha méy

nhd vira cung cép nhiét cho céc hé thdng sudi 4m ciing nhur lam lanh tai céc

khu dén cu déng dic. Sau thé chién thir hai mé hinh nay duge sir dung réng
réi trong céc nha méy nhiét dién.

Turbine khi May phit
HRSG
HRSG
_< : ) ) Néng lugng
& :>dua vio mang
HRSG
HRSG
Turbine khi/hoi

Hinh 1.7 Mé hinh nha m4y nhit chu trinh két hop

Dén truée nhimg nim cua thip ki 60 chiing duge g& bd va thay thé
biing cdc nha may hién dai va c6 higu sudt cao hon. Tuy nhién, do téc 6 do
thi hoa nhanh din dén nhu cdu tai nhiét ting lén nhanh chéng vi vy m hinh
loai nha méy dung chung khong nhimg bj g& bé ma con duge phat trién
nhanh. Dén cudi nhimg nim 1960 mé hinh nha may nhié¢t dién turbine hoi chu
trinh két hgp (combined cycle plant) ra doi. Mot turbine khi théng thuong cé
hiu suét lam vige niim trong khoang 25 dén 30% (nghia 14 ¢6 suit nhidt tir
13600 dén 11400BtwkWh, cao hon turbine hoi) va doi héi phai ¢6 nhién liéu
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Chuong 1: Cécvandécm

dau vao la dau hodic khi dét va ban diu ching chi d\‘mg cho viéc phu dinh
trong hé théng dién. Nhiét toa ra cia turbine khi la rét cao (thong thuong
khoang hon 600°C). Vi vdy viéc két hop giira céc turbine khi ¢6 nhiét d6 toa
ra l6n véi céc turbine hoi dé tén dung luqng nhiét (mé hinh HRSG — heat
recovery steam generators) s& lam cho hiéu suét ciia toan bé chu trinh ting lén
déng ké. Nha may nhi¢t di¢n sir dung mé hinh ndy duge minh hoa nhu hinh
1.7. Dac tinh nhiét cia loai nha may dién chu trinh hén két hop duqc minh
hoa nhu hinh 1.8. Véi loai nha méy nay suit nhiét c6 thé giam xudng con
8500 BtwkWh hogc thap hon. Véi loai nha may dién nay viéc xac dinh dic
tinh suit tiing chi phi tir cac dit Jigu sin c6 la rét khé khin. Pudng dic tinh
suft ting chi phi thuomg c6 dang don diéu giam (hoic & didm cyc tidu) theo
cong suit ngd ra.

Suéit nhiét (Btw/kWh)

: 2 tomg marbinoknt PIMW]
Hinh 1.8: Djc tinh nhiét cia nha mdy nhift din
chu trinh két hop

N6i cach khic cic dudmg dic tinh suat ting chi phi cua loai nha may
niy c6 hé sb goc 4m va khong lién tuc. Diéu nay s& khé khén trong vige giai
bai todn van hanh kmh té may phét Tir ddc tinh hinh 1.8 ta thay rang phuong
an van hanh kinh té clia nha may loai nay 14 van hanh & ché d6 diy tai trong
sudt thm glan van hanh. Mqt cdu héi mé duorc déc ra la cé hay kh6ng loai nha
may kiéu nay dugc thiét ké dé vén hanh diy tai trong khoéng thoi gian 6000
dén 7000 gir trong mét nam. Tat nhlcn la ché d6 phat cong sudt cia nha may
phax phu thuqc vao nhu ciu tii va méi lién hé gitta cdc nha mdy trong hé
thdng dién véi nhau.




Chuong 1: Cdc vdn dé chung

Ngdy nay viéc thiét ké nha mdy nhiét dién chu trinh két hop da dugc

cai tién déng ké, vi dy nhu 1a mé hinh hai turbine géng cing truc dé truyén

dong cho mét may phat nhim myc dich tin dung lugng nhiét thira, hay viéc

tdn dung cdc ngudn nhiét thira dé phuc vu cho céc myc dich khéc nhu sudi
4m, lam lanh va mét s6 qué trinh héa Iy khéc ciing 14 vin d& cin quan tam,

1.3.3. Diic tinh cia turbine thiy di¢n

Turbine thiy di¢n (Hydroelectric) c¢6 dic tinh vio-ra twong tur nhur
turbine hoi. Ngd vio ciia turbine thiy dién la luu lugng nuée Q(m*/h); tmg
véi luu lugng nuée di vao turbine trong mdi don vi thoi gian ching ta s& c6
duge lugng cong suat ngd ra twong img. Hinh 1.9 mé ta dic tinh vao-ra ciia
mét turbine thiy dién vdi gia thiét dp lue nude dua vio turbine (tuong (mg
vé6i chiéu cao hidu dung cla cdt nuéce) la khéng déi.

——

e

Luu lugng vao Q(m°/h)
Suét ting chi phi (m*/kWh)

Pou [MW] Pout W
Hinh 1.9: Djc¢ tinh vio-ra ciia turbine  Hinh 1.10; Djc tinh sufit ting chi phi
thuy dién ciia turbine thay di¢n

Nhin chung déc tinh viio-ra ctia turbine thiy dién 1 dudng thing trong
phén I6n diém vin hanh cia may phat va méi lién hé gitra luu lugng ngd vio
va cong suat ngd ra la dong bién. Tuy nhién, khi vin hanh mdy phét vugt qua
gid trj dinh mizc thi d9 déc ciia dudng diic tinh vao ra s& ting nhanh (hiéu suit
lam vige cia turbine lic ndy giam xudng ding ké). Pudong cong suét ting chi
phi cua turbine thiy dién duge minh hoa nhu hinh 1.10. Cha y ring don vi
ctia luu lugng trong hai duong cong 1.9 va 1.10 ¢6 thé duoc cho dudi dang
m’/s, ft*/h hojc ft's....




Chieong 1: Cée vin dé chung

V6i mot turbine thiy dién dudmg cong dic tinh vao-ra s& khac nhau khi

dd cao hiéu dung cua cft nudce la viée 1a khac nhau. Théng thudng dang cuia

ching dugc tinh tuyén theo chiéu ting din cia luu lugng ngd vao khi dd cao
hi¢u dung gidm dén va duge minh hoa nhu hinh 1.11.

E )
(o4
:
o0
£
g
Pouw [MW]
Hinh 1.11: Pjc tinh vio-ra ciia turbine
thiy di¢n thee d§ cao cft nwrdc

Tuy nhién, viéc xem xét o cao ¢ft nude la khéng déi trong vén hanh
chi ¢6 y nghia khi lugng nude chay cic t& may cua nha méy thiy dién rét nho
5o v6i thétich higu dyng ciia hd chira thugng nguén hodc luong nuée chay
méy xAp xi véi lugng mréc bd sung vao hd chira. Khi céc didu kién & trén
khong théa man thi vi¢c van hanh méy phat thiy dién phai dya vao nhiéu
dudng dinh tinh khéc nhau nhu hinh 1.11. Di nhién bai todn van hanh ltc nay
s€ kho khdn hon khéng nhimg do phai van hanh véi nhiéu dudmg dic tinh
khéc nhau ma con do cong suit phit cuc dai ciia may phat ciing thay déi. Tir
hinh 1.11 ta thiy luu lugng nuéc cn dé duy tri cong sudt ngd ra s& ting lén
khi d¢ cao hi¢u dung gidm va tinh trang s& ngay cang tim trong hon (inh
huéng dén an ninh hé théng dién) néu khong duge khic phuc. Mét hudng gisi
quyét trong truémg hop nay 1a mé hinh nha méy thiy dién tich nang (pumped
storage hydro plant).

1.4. Phuong phéip xdy dyng dic tinh chi phi t5 may phat
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Chueong 1: Cdc vdn dé chung

Nhur d trinh bay & trén, suit chi phi ctia mgt turbine nhiét dién cé thé

dugc minh hoa gén ding bing mét phuong trinh bic 2 theo cdng sudt phat
ngd ra nhur sau:

C=a+bP+cP? (1.04)

Véi méy phit thity dién méi lién hé nay 1a ham bdc nhit theo cong suéit phat.
Vigc xdy dyng diic tinh nay cho mdi t& mdy la cén thiét; n6 gitip cho bai todn
diéu do ti wu sao nay. Thong thuong nha san xuit luén cung cdp dang tuomg
minh cta dic tuyén trén theo céc diéu kién véan hanh khéc nhau. Tuy nhién,
theo thoi gian van hanh, dic tuyén c6 thé bj sai 1éch dbi chit véi dac tuyén
ban diu cia nha san xuft cung cép. Do d6 chiing ta phai xiy dyng lai dic
tuyén méi dé dam béo tinh chinh xdc trong tinh toan. Phuong phép xéc dinh
céc thong sé trong phuong trinh suét chi phi duge sir dung phd bién la théng
ké thye nghiém. Véi phuong phap ndy, ching ta tién hanh do lugng nhién ligu
tiéu thy trung binh trong mt khoang thoi gian C; (thudmg khoang 1 gid) img
véi céc gid tri cong suft phat trung binh P; & ngd ra sau d6 tién hanh gidi hé
phuong trinh véi cdc tham s6 duge xic dinh theo phuong phép binh phuong
cuc tiéu (least square) va hé phuong trinh duge xay dung nhr sau:

an+bZP +c3P’ = 3C,
aZP +bEP’ +¢3P’ = 3C,P, (1.05)
aZP’ +b3p’ +c3p' =3P’

Trong d6: n la s6 1an tién hanh do; C; 1a chi phi nhién liéu trung binh trong

khoang thoi gian thir i img céng suét trung binh ngd ra P;. Giai hé phuong
trinh (1.05) chiing ta s& tim ra céc tham s6 trong phuong trinh (1.04).

Viduy 1.1:

MGt td méy nhiét dién c6 céc théng do dugce trung binh tai céc gi img
véi cong sudt phat nhu sau:

Pou(MW)
C(USD/MWh)

Hiy xéc dinh céc tham s trong phuong trinh chi phi dang ham béc 2.
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Chuong 1: Cic vdn dé chung

Giai:
Tir két qua bang sb liéu ta tinh duge cic tham sd trong hé phuong trinh
(1.05) nhu & bang 1.2

TC.Pp?

| 280%10% | 24354*10° | 465300 | 38953700

Bing 1.2: Két qud tinh todn cho vi du 1.1
Thay céc gia tri vao phuong trinh (1.05) ta dugc:

Sa+400b + 33000c = 5725
400a + 330005 + 2800000¢ = 465300
33000a + 28000005 + 243540000c = 38953700

Giai h¢ phuong trinh trén ta dugc: a=592; b=6.5 va ¢=0.005.

1.5. Phwong phép gidi bai toan t6i wru ham phi tuyén
1.5.1. Nhiic lgi vé cuce tri ham nhiu bién

Cho mét ham z=f(x,y) xéc dinh va lién tuc trong mién D nao d6 chira
diém M(x,y,) thi ta néi ring ham fix,y) dat cyuc dai tai diém M(x,,y,) néu
trong lan cén nao d6 cua diém M ta c6: fix,y)<f(X..¥.). Tuong tu, ta néi ham
fix,y) dat cyc tidu tai diém M(x,,y,) néu trong lan cén ndo d6 cia diém M ta
co: f(x,y)=1(Xo,¥o). Céc cyc dai va cuc tiéu goi chung 14 cyre tri. Pé ¥ ring néu
ldy y=y, thi diéu kién cyc trj dwoc viét lai: f(X,yo)<R(Xey,) (hodc
f(%,Yo)>f(Xo,Yo) ). Diéu ndy ddng nghia véi ham mét bién f(x,y,) dat cue tri tai
X=X,. Theo dinh 1y Phecma néu ton tai dao ham riéng £ (X,,y,) thi dao ham dy
phai bing khong.

Cye tri trong trudmg hop vira néi & trén duge thiét lap khi x, y bién
thién ddc l4p trong toan by mién xéc dinh D va né duge goi la cyc tri khéng
diéu kién. Trong truong hop ta xét x, y khéng bién thién tiy ¥ ma bj ring
budc béi diéu kién nao dé (gia sir bj rang budc béi phuong trinh g(x,y)=0),
tirc diém M(x,y) khéng chay tity ¥ trong mién D ma nim chi ndm trén mét
dudng cong C nao dé. Khi dé cyc trj dat duge goi la cyc tri 6 diéu kién hay
cire tri rang budce.
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Chueang 1: Cdc vin dé chung
Dé tim cyc trj ciia ham da bién kha vi ching ta thudmg ding dinh Iy
Phecma; xac djnh céc dao ham thanh phan tuong tmg, gigi hé phuong trinh
cac dao ham thanh phan ndy dé tim ra céc gia trj tdi han. Phuong phap thit hai
duge sir dung phd bién trong céc bai todn k¥ thudt 1a phuong phép nhén tr
Lagrange (Largrange multiplier). Dy ciing la phuong phép chu yéu sir dung
trong tai ligu nay dé giai cac bai toan tdi wu. Cha y ring phuong phép nhén tir
Lagrange diing d& tim cyec trj trong trong ¢ truémg hop cac ham s6 khong c6
dao ham riéng cép 1 lién tyc tai lan cén diém cyc tri va diém cyc trj trung voi
diém ky dj ctia him rang budc (ngudi doc tham khao thém trong céc tai liéu
todn cao cép).

1.5.2. Bai toén t6i wu khdng rang bujc

T6i wu ham phi tuyén 1a mdt céng cy quan trong trong cac bai todn ky
thugt (ddc bigt c6 sy trg gitp cia mdy tinh ~ CAD-Computer-aided design).
Xét & cap dd rong hon thi né chinh 1a bai toan qui hoach phi tuyén (nonline
programming). Ly thuyét co ban va phwuong phép gidi da dwgc dé cap trong
rat nhiéu sich (ngudi doc c6 thé ty tham khao thém). Muc dich cu thé cua
viéc dp dung phuong phép ndy 1a tim cyc tidu cia mt s déi tugng phi tuyén
trong bai todn vén hanh t6i wu hé théng dién.

Céng cu todn hoc @é giai bai toan t6i wu khong rang bude 1a gidi tryc
tiép thong qua dinh 1y Phecma dé tim cyc tidu céc ham chi phi cy thé ndo dé.
Xét ham f gom n bién c6 dang f{x;, Xs..., X,) thi cye tidu ciia him nay chi dat
dugc khi:

.g_= '=
ol i=1,2,....n (1.06)

Hay viét rit gon dudi dang ky hiéu ta co:

& day: w=(;{ :Xf ..... g) (1.08)

duge goi l1a vecto gradient. Piéu kién lién ddi voi thanh phin dao ham béc
hai dugc cho béi:

H= %S (1.09)
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Chuomg 1: Cdc vdn dé chung
Phuong trinh trén dugce viet dudi dang ma trdn thi d6 dugc goi la ma trin
Hessian (Hessian matrix). Gid tri cyc tiéu tim duge tai diém (Xyo, X20y- - > Xno)
phai théa hai diéu kién 1 dao ham cip mt tai diém d6 bing khong va ma tréin
Hessian phai c6 céc trj riéng (eigenvalue) duong tai diém danh gid (xio,
X20+++» Xno)- NGi céch khéc ham sé s& dat duge cue tidu tai diém M khi dao
him cip mét tai diém M béng khéng va dao ham cap hai tai diém nay duong.
Trong trudmg hop ham f chi ¢6 hai bién x,, x; thi chiing ta c¢6 thé kiém
tra diéu kién cyc tiéu tai diém M nhu sau:

6? _ a" . — 62 N
A=&Tf,- M(X 19, X20); B= & é - M(xi0, X20); C=A= a—){ M(X10, X20);

Va D=AC-B?. Khi d6 néu D>0 thi ham s méi c6 cuc tri va s& dat cuc tiéu khi
A>0 (hay C>0).

Tém lai, viée tim cye tiéu khong diéu kién rang buge cia mdt ham sé 1a
di tim tap tit ca cic diém dé dao ham cua ham sb bing khong; giai hé
phuong trinh dé dugc céc thong sé cin tim va kiém tra didu kién cuc tiéu theo
dao ham cap hai. Tuy nhién néu bai toéin cé mét cyc tidu thi d6 1a cuc tidu
toan cyc, trong trudmg hop nguge lai ching ta phai xéc dinh tit ca céc gié tri
cyre tidu dé tim ra cye tidu toan cuc ciia bai toén.

Vidu 1.2:
Tim cyc tiéu ciia ham sé:

(X1, X2, X3) = X|2+2X22+3X32+X|X2+X2X3-5X|-10X2-20X3+1 00

Giai:

Pao ham bic nhit céc thanh phin va cho biing khéng ta c6:

g’ = 2X|+X2'S =0

g: = X)+4x;+x3-10=0

S G- 20 =

ax_, X2+6X3 20=0
Hay viét dui dang ma trén ta c6:
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Chuomg 1: Cdc vdn dé chung

210]||x, b
141|[x,|=|10{hay H*X = A
016]||x, 20

210 X, 3
véi H 1a ma trdn HessianvaH=|1 4 1 |; X=lx |5 A=|10
016 x, 20

Giai h¢ phuong trinh trén ta duge:

x,] [18750
x, |=| 1.2500
x, | [3.1250

Sir dung ham eig(H) trong matlab ta x4c dinh duqc céc trj riéng cia ma tran H
tu'ong mg la: 1.5505; 4 va 6.4495. Nhin thiy réng céc trj riéng cla ma trin
H déu duang Nhu viy ham f s& dat gia trj cyc tiéu tai (X;, Xz, X3) & trén védi
gid trj cuc tiéu 1a f{1.8750, 1.2500, 3. 1250) = 57.8125.

1.5.3. Bai toan t6i wu véi rang buje dang ding thirc

Dang bai todn nay thuong xuét hién khi ham s phu thudc vao céc

thdng sb cho truéc. Xét him sé cén xéc dinh cye tiéu ¢ dang:

f(x1, X2,..., Xn) (1.10)
phuong trinh rang buge ¢ dang:

gi(xlr X2,.. 5xn)-0 i=l 2 k (] ll)
Trong truémg hop nay chung ta dung phuong phép nhéan tir Lagtange dé
chuyen tir téi wu co rang budc vé khdng rang budc va duge viét duéi dang
nhu sau:

L=f+Y1g, (1.12)

=l

Két qua I dé c6 cye tiéu ¢6 didu kién ching ta phai giai hai h¢ phuong trinh:

oL _ g _
= & +§z % 0 (1.13)
-071;-=8| (1.14)
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Chuong 1. Cdc vdn dé chung
Chi ¥ ring phuong trinh (1.14) chi la didu kién ring budc ban diu. Tir hé
phuong trinh ndy chiing ta x4c dinh dugc cic gia tri cyc trj. Gi4 trj cyc tidu la
gié tri thoa diéu kién:

d'L>0 Véi
a5 01 X=(X), X2,.++5 Xn) (1.15)

Trong trudng hop ham f chi ¢6 hai bién x,, X, thi ching ta c¢6 thé kiém tra diéu
kién cyc tiéu tai diém M nhu sau:

0 g“' 8'12 2
dat: A=-|g’, L', L% tai diem M(X;0, X20)

’ L L
g.rl L xix? L x2x2

Khi d6 néu A>0 thi ham s dat cuc tiéu c6 diéu kién tai diém M.

Vidu 1.3:

Tim cyc tidu ciia ham s6 f{x), x;) = X,°+x;° v6i didu kién (x,-8)+(x,-
6)*=25.

Gidi:
Bai to4n dugc dua vé dang cuc tiéu khong didu kién véi ham Lagrange
nhu sau:
X% T A[(x1-8) +(x-6)*-25]
céc thanh phin dao ham cép mét 1a:

L=2xi2xe16) ()

!

L ot M2x-12)  (*%)
ax,

o= (xr-8 40625 (**)

Giai hé phuong trinh (*), (**) va (***) ta ¢6 hai cip nghiém (A=1, x;=4,
x2=3) va ((A=-3, x;=12, x,=9). Téi ddly chiing ta c6 thé thay vao phuong trinh
ban dau dé tim ra cuc tiéu (d& dang nhén thdy véi A,=1 ta ¢é cyc tiéu tai diém
M;(x;=4, x,=3)). Tuy nhién dé lam mét cich bai ban ta tiép tuc kiém tra diéu
kién cyre tiéu theo dao ham cip hai. Ta cé:

1 Gh



Chuong 1: Cdc vin dé chung
2 2 2
oL —gin; = 0; L2
1 1% a‘;

trdotacod: a’L=(2+20)(d*,+d’;)
Tai diém A;=1 thi @°L>0; A,=-3 thi 4’L<0.
Véy ham c6 dat cyc tiéu 6 didu kién tai diém (x,=3, x;=4) vdi £,;,=25.

Chi y: ching ta ciing ¢6 thé kiém tra diéu kién cyc tiéu theo gia trj
riéng cua ma trin Hessian dugc cho bai cong thire ( 1.07). Trong truong hop
nay:

40

H"'=[0 y

]; Hyz= [; 4_ ﬂ; va eig(Hx:F[4]; eig(}lu)=[— 4]

Trong nhiéu truimg hop vige gidi hé phuong trinh cia c4c dao ham cép
mét khong thé thue hién duoc bing phuong phép giéi tich. Khi d6, chung ta
phai ding phuong phép giai 13p (phwong phép giai 1ap dugc dung phd bién [a
Newton-Raphson) Céch giai Bip don gian nhat 1a cho mét gi4 trj uéc lugng A
bandaunéodo sau d6 tinh Af. Néu AfbéngOthildatduqctucngunglagné
tri cdn tim cta bai toan ti wu. Ngugec lai, thy thude vao diu ciia Af ma ta tang
hodic giam A dé giai tiép & bude tiép theo. Két qua gidi 13p s& dimg khi Af nho
hon mét gi4 trj sai sb cho phép nao dé.

Pé giai lap trong truong hop nay truée hét ching ta chuyén tat ca céc
phuong trinh dao ham cép mét bing khong ctia ham Lagrange vé dang:

fi)=0 (1.16)

Chon gid tri véc lugng ban diu cua A va cdp nhét lai sau mdi buée 13p theo
cong thire (van dé nay da trinh by chi tiét trong mén hé thong dién 1):

® = l‘gf”{ (1.17)
&)
Vi AKD = 30y 0 (1.18)

Trong vi du 1.3 néu giai bing phuong phép Iip ta tién hanh nhu sau:

*) (**)ta cd: x,= 34 . =64 . *s
tlr (*), (**) ta co: x, a+1° X7, thay vao (***) ta dugc phuong
trinh:
1004 _2002
= .. L3478 =
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Chuong 1: Céc vdn dé chung

Vi df(A) _ 2004 200 _ 200
dA (A+1) (A+1) (A+l)

(@) 12 mét phuong trinh phi tuyén va ta sir dung mdt doan chuong trinh
matlab sau dé giai 1ap bang phuong phap Newton-Raphson.

% Gial lap su dung phuong phap lap Newton

sl =0; % Salan lap

Df=10; % Gia tri sai so gioi han

Lambda = input('Nhap vaa gia tri uoc luong ban dau cua Lambda =),
fprintf("\n )

disp{[' Iter Df J DlLambda Lambda x yD

while abs(Df) >= 0.0001 % Kiem tra dieu kien sai so
sll=sll+1; % Yang so lan lap

x = 8*Lambda/(Lambda + 1),
y = 6*Lambda/(Lambda + 1);
Df = (x-8)"2 + (y - 6)"2 - 25, % Delta f theo lamda

J = -200/(Lambda + 1)*3, % Delta f(lamda) theo lamda
Delambda =-Df/J; % Tinh defta lamda

disp([sll, Df, J, Delambda, Lambda, x, y])

Lambda = Lambda + Delambda; % Cap nhat lamda

end

Két qua chay chuong trinh véi gid trj wéc lugng ban dAu =0 ta cé:
Nhap vao gia tri voc luong ban dau cua Lambda = 0

Ssn Df J DLambda Lambda «x y
1.0000  75.0000 -200.0000 0.3750 0 0 0
2.0000 27,8926 -76.9346 0.3625 03750 2.1818 1.6364
3.0000 8.1227 -38.1258 0.2131 0.7375 3.3958 2.5469
40000 1.2823 -26.9480 0.0476 0.9506 3.8987 29240
5.0000 0.0454 -25.0682 0.0018 0.9982 39964 29973
6.0000 0.0001 -25.0001 0.0000 1.0000  4.0000 3.0000

1.5.4. Bai todn t6i wu véi rang bude dang bit ding thirc

Bai todn tuong ty nhu bai todn ti wu rang buge dang déng thirc nhumg
biy gidr ta xét rang buc c6 dang;:

gi{X1, X250, X)) =0 i=1,2, ...,k (1.19)
va hi(X1, X240y X0) <0 i=1,2,...,m (1.20)
Trong trudng hop ndy ding phuong phap nhin tir Lagrange d& chuyén tir tdi
uu da ring budc vé bai toan khéng rang bude nhu sau:

L=f+3 g+ 38 (1.21)

iwl el

Két qua la d& tim cyc tiéu c6 diéu kién ching ta phai giai hai hé phuong trinh:
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Chueomg 1: Cdc van dé chung

oL .___1 ag. o/ P

= a +§;L 5 +Zﬂ,& 0 (1.22)
@ =

25~ B=0 =120k (1.23)
oL _ i

-éFl—hjso J l,2,...,m (1‘24)
Bhi=0vap>0 j=1,2,...m (1.25)

Chu ¥ réing phuong trinh (1.23) chi 1 diéu kién déng thitc ring budc ban diu.
Gia sir (X0, X20,-.., Xpo) 12 gid tri nghiém cuc tiéu cua bai todn. Khi d6 rang
bugc & bét phuong trinh (1.24) 12 khong can thiét néu ching dugc gilr dimg
yén tai diém (x,0, Xa0,..., Xu0) VA Bi=0. Truomg hop ngugc lai phuong trinh
(1.25) dugc gm thi cdc rang bugc phai phai duge xem xét (day la ndi dung
cla diéu kién cin cia dinh Iy Kuhn — Tucker: ngudi doc tham khao thém).
Khi d6 rang budc bét ding thirc dugc giai nhu rang budc déng thire.

Vi dy 1.4:
Giai lai bai toan & vi du 1.3 véi diu kién g(x)=(x,-8)"+(x2-6)*=25 va
h(x)=2x,+x,<12.

Giai:
Phuong trinh Lagrange lic ndy c6 dang:
L= X% A(x1-8) H(X2-6)- 251+ (2%, +x2-12)
iéu kién can ctia céc rang bude duge viét nhur sau:

gx_L =2x+2Mx;-8}+28=0  (a)

-jxi =2 F20(x 6B =0  (b)

= = (8 406/ 2520 (o)
-a—ﬁ = 2X|+X2-12 0 (d)
Tir (a) va (b) ta suy ra:

@xp4)(1+HAH8A=0  (e)
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Chuomg 1: Cdc van dé chung
Va tir bdn diéu kién (a), (b), (c) va (d) ta c6 mbi quan hé:

4A+48 3 4A+ 24
va Xp=
1+4 1+ A

thay vio (c) ta cé dugc phuong trinh phi tuyén theo A nhur sau:

X =12-2x;; x3=

2 2
(41+4.8_8] +(4A+2.4_6J g
1+4 1+
Rt gon phuong trinh trén ta dugc:
A+20+0.36 =0

giai phuong trinh trén ta dugc hai nghiém A,=-0.2 va A;=-1.8. Thay vio céc
phuong trinh trén ta dugc hai diém:

M](X|=S, X2=2, }4:-0.2, B|=-5.6)
Mz(X|=3, X2=6, z.z—ﬁ] .8, [3!=-12)

Thay vao gid tri cia x vao ham f ta xac dinh dugc gia tri cyc tiéu xay ra tai
diém M,. Chung ta c6 thé minh hoa bai toén bing hinh hoc nhu & hinh 1.12.

R A R A R )
Hinh 1.12: Hinh v& minh hga cho
bai todin cyc tiéu ciia vi dy 1.4

1.6. Cau hoi va bai tap

Ciu héi 1.1: Vai trd clia vén hanh trong hé théng dién?
Ciu héi 1.2: Djc tinh chung ctia céc loai té may phat trong hé théng dién?
Ciu hdi 1.3: Cic phuong phap tim cyc trj ctia ham s6?
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Chieomg 1: Cdc van dé chung
Ciu héi 1.4: Céc phuong xéc dinh dic tuyén chi phi té may phat?

Bai tap 1.1: Mot td may nhiét dién c6 cdc thong do dugce trung binh tai cée
gid g vadi cong suat phat nhu sau:

P out(Mw) i
C(USD/MWh)

Bing 1.3: 6 lieu cho bai tip 1.1
Hay xac dinh céc tham s6 trong phuong trinh chi phi dang ham béc 2.

Bii tap 1.2: Tim cyc tiéu cia ham s6:
fix1, X3, X3) = x12+X22+X32+X1X2+X2X3-5x1+10X2-20X3+50

Bai tip 1.3: Tim chu vi nho nhét cua hinh chir nhit ndi tiép trong dudng tron
c6 phuong trinh g(x;, X2) = X, +xz 2.1=0.

Bai tip 1.4: Tim cuc tidu ciia ham s fix;, x2) = X, 24x,7 v6i didu kién (x;-
8)%+(x2-10)’=36.

Bai tap 1.5: Tim cyc tiéu cta ham s6 f{x;, x2) = x,+2%,” véi rang bude g(x;,
X2) = X +2x;+4 =0,

Bai tap 1.6: Tim c\rc tidu cia ham s f(x;, x2) = X, +x;° voi rang budc g(x;,
X2) =X 2 _6X1-X2 >+17=0.

2

Bai tap 1.7: Tun cyre ueu cua ham sé fix;, x2) = x; 24x,° véi rang budc g(x,,

X2) =X -5x|-x2 +20 = 0 va h(x;, X3) = 2x;+X, > 6.




Chuong 2: Diéu dp kink 1€ mdy phat

PIEU PO KINH TE GIT'A CAC
MAY PHAT NHIET PIEN

2.1. Van @& diéu 4§ kinh té

Chting ta biét ring trong h¢ thng dién cac méy phat duge lién két voi
nhau va clng cung cap cong suit cho nhu cu cta tai. Hinh v& 2.1 12 md hinh
cia viée lién két nay.

P
— 2 T
G : 2_—{ :: >—z‘:> Pp
C—n’ n Tn—@inl‘

Hinh 2.1: Mé hinh két ndi cic mdy phit nhi¢t dign

MGi may phat c6 ham chi phi nhién liéu ia C; va phat ra lugng cong suat la P;.
Khi dé nhur di néi & chuong 1, méi lién hé gitra C; va P; ¢6 dang ham bt hai
nhu sau:

Ci=a, +bPHcP? (2.01)
Suét ting chi phi & ciia m&i td may phét cling duge xéc dinh twong img;
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Chuong 2: Diéu d kinh 1€ mdy phit

& = %ﬁ; = b 2cP, (2.02)

|

Khi d6 ham chi tong ciia n tb may duge lién két v6i nhau c6 dang:
Cr=CrtCat..+Co= 3C(P) (2.03)
i~
Cdrig suat cia nha méy tao ra bing céng suat nhu cu cia luéi dién:

SE=Pp (2.04)

il

Nhu véy, bai toan diéu d9 kinh té giira cac td méy phét ia di xdc dinh
gid tri cyc tiéu cta ham chi phi theo lugng cong suét nhu cdu cia tai. Rﬁng
buc co ban nhit trong ban todn nay chinh 12 tdng cong sufit phét cia céc td
méy béing cong suft nhu cau coa tai;

gX)=Pp-3 P =0 (2.05)
=1

Phuong phép giai bai toan nay 1a ding phuong phép nhan tir Lagrange
dé duge trinh by trong chuong mét. Ham Lagrange ltc ndy c6 dang:

L=Cr+MPp-37) (2.06)

=l

Diéu kién cin thiét dé c6 cac diém cye tiu cia bai to4n la phuong trinh céc
dao ham cAp mét ciia ham Lagrange phai ¢ nghiém. Trong trudng hop nay
bai todn sé& ¢6 n+1 bién khi cé n td mdy phat tham gia vao bai toén.

2.2. Diéu 9 kinh té khi bé qua tdn thét va gii han cdng sudt cdc t may

Day la trueomg hqp bai toan don gian nhat khi chung ta bo qua ton thit
trong dudng day truyén tai. Nghxa la trong trudng hop nay chiing ta khong
quan tdm dén céu triic mang va tong tré dudng diy. Lic nay ham Lagrange c6
dang nhu cdng thirc (2.06); dao ham cdp mot bing khéng c6 dang:

oL _
61’
oL _
oA
Thay biéu thirc ciia ham L vao ta ¢6:

(2.07)

(2.08)
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Chueong 2: Diéu d6 kinh té may phat

% +A(0-1)=0

mat khac: Cy= C+Cyt...+C, nén ta co:
o, _dC, _ ¢
oP,  dP

Nbuy vy dieu kién diéu do ti wu cua bai toén la:
dc,

d_P,. =L=gvoii=l,2,..,n (2.09)

Hay b+2¢Pi=A=¢ (2.10)
Diéu kién thir hai tir phuong trinh (2.08) cé nghia 1a:

SR =Pp @2.11)

inl
Phuong trinh (2.11) chinh la déing thirc rang budc phai thuc hign. Mt céch
tong quat khi ton that duge bo qua va khéng gidi han cong sudt phét cia cic
t6 may thi viéc van hanh kinh té céc t& may la cho ching vén hanh & diém cén
bang ctia sudt ting chi phi va phai thoa rang budc & phuong trinh (2.11). Khi
d6 lugng cong suét phét ctia mdi t6 méay duge xédc dinh theo biéu thirc:

_ &b
P; % (2.12)

Phuong trinh (2.12) duge biét nhu la phuong trinh phdi hop (coordination
equations). Tir d6 ching ta c6 thé xéc dinh suét ting chi phi € theo téng cong
suét nhu cdu nhi sau:

= e-b
Y=t apy (2.13)
= i
P+ > ;—' A
Hay e= —'IC- =% (2.14)
[} -2:‘;

Thay ¢ tir phuong trinh (2.14) vio (2.12) chiing ta ¢6 gia trj t6i wu trong van
hanh kinh té may phat dién. Nhén thdy ring suét ting chi phi trong bai todn
diéu d¢ t6i wu chinh bing nhan tir Lagrange. Do vdy, chiing ta ¢6 thé dung hai
ky hiéu nay thay thé cho nhau. Trong trrdmg hop phuong trinh (2.13) khong
c6 nghiém giai tich chiing ta sir dung phuong phép giai ldp nhu sau:

Tir phuong trinh (2.13) ching ta ¢6 thé viét lai nhu sau:

f(x)=Pp (2.15)
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Chuong 2: Diéu dg kinh té mdy phat
khai trién vé tréi ciia phuong trinh (2.15) theo chudi Taylor’s va bo qua céc
thanh phén béc cao ta dugc két qué tai budc 13p thit k nhur sau:

k)
«x)“u(.L;( 3 ) MO =p, (2.16)
B, - ()" 4P
hay MM = e (f;) = ey (2.17)
(_d;'z ) Z( d )
suy ra a¥= L (2.18)
2,
Céng thirc cip nhit A & bude lap thir (k+1):
WD = 304 A0 (2.19)
ch ¥ ring; AP =p;, . 3" p (2.20)
in]

Qué trinh giai I3p s& két thiic khi nao AP nhé hom gi tri sai sé cho phép

Vidy 2.1:
MGt nha méy nhiét dién gdbm ba turbine véi dudng cong chi phi nhién
ligu (USD/h) twong (mg nhur sau:
C; = 550+6.5P,+0.003P,
C; = 350+6.2P,+0.004P,2
C; = 250+5,8P;+0.008P;>
véi Py, P, Py dugc tinh bing don vi MW; tdng cong sudt nhu ciu
Pp=800MW. Bé qua tdn thit that; khong giéi han cong sut phét cia cac t3
mdy. Hay tim ché 49 van hanh t6i wu va tong chi phi sén xuét trong mét gidr
béng cic phuong phap sau:
a) Phién tich bing cach ding cong thirc (2.14)
b) Ding phuong phéap dé thi
¢) Giai bing phuong phép lzp

Giai:
a) Tl cong thirc (2.14) ta xac dinh A nhu sau:
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Chuong 2: Diéu d kinh té may phat

6.5 6.2 5.8
800 +— o
N=— 210003 2%0.004 2%0.008
2%0.003 " 2%0.004 © 2*0.008

_ 30208333 _
L1667 8.53USD/MWh

Sude tiing chi phi A (WMWh)

Hinh 2.2: Hinh v& minh hga cho vidy 2.1

Thay A vao céc phuong trinh phéi hop dang (2.12) ta duge:
P, = 833-63 _ 333 33 Mw

2*0.003
p,=333-62_ 591 25 MW
2*0.004
_ 833-58_
Ps= s~ 170625 MW |
b) Tir phuong trinh (2.09) ta c6 diéu kién cin dé c6 gia trj diéu do téi wu

la:

dac
_Ldl’ = 6.5+0.006P; = A

i

Lyw =
an ~ 6:2+0.008P =

daC
= 5 840, =
—< =5.8+0.016P; = A

3

Vi diéu kién rang budc P,+P,+P; = Pp. Tir ddy ching ta vé céc dudng théng
Pg, Pz, P; theo A nhir hinh 2.2.
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Chuong 2: Diéu d5 kinh té mdy phdt
Tir hinh v& 2.2 ta nhén thiy ring v6i mbi gid trj cia A, néu tdng cdng suit
phat cia cic t6 may nho hon Py thi chung ta phai tang A; nguqc lai ching ta
phai glam A. Gia tr; A t6i wu dat dugce 14 khi ndo théa diéu kién téng cong suit
phat bing cong suat yéu ciu Pp,. Trong truong hop cia vi du 2.1 béng céch
xéc dinh céc diém giao nhau gitra (Py), (P;) va (P;) véi dudmg thing ) =8.53
chung ta xdc dinh dugc céc gia trj P; toi wu twong mg cla cic t& may phat
nhu & cu a.

¢) Sir dung phwong phap giai 1dp véi gia sir gid tri wéc lugng ban diu A=7
Tir cong thirc (2.12) va (2.13) ta c6 céc gié tri P; & bude 13p thir nhit nhu sau:
pM=T7265 _g33333 MW

2*0.003

PtV = J=62 _ 100 MW
2*0.004

p3“) = T 75 MW
2*0.008

Tir Pp=800, ta tinh dugc sai sé AP theo céng thirc (2.20) ta c6:
AP = 800-(83.3333+100+75) = 541.6667

Tir cong thirc (2.18) ta co:

541.6667

) =
AX N -y 1.5294
2*0.003 2*0.004 2*0.008
cép nhét A AP =2 0e AN = 7+1.5294 = §.5294

tiép tuc tinh & vong Iip thir hai, ta cé:
p,@ = 85294-6.5
2*0.003
P, @) _ 85294-6.2 _
" 2%0.004
P, ) _ 85294-5.8 _
2*0.008

sai 56 AP theo céng thirc (2.20) ta c6:
AP = 800-(338.2353+291.1765+170.5882) = 0

Dén ddy bai toan tinh 1ip dimg va gia trj cong sult téi wu d6 1a: P,=338.2353
MW; P,;=291.1765 MW va P;=170.5882 MW (g v&i A=8.5294 USD/MWh.

Téng chi phi nhién li¢u cia cac td may trong mét gidr 1a:

=338.2353 MW

=291.1765 MW

=170.5882 MW
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Churomg 2: Diéu di kinh té mdy phat

= C+Cy+C;y = 550+6.5(338.2353)+0.003(338.2353)*+ 350 +6.2(291.1765)
+0.004(291.1765)*+250+5.8(170.5882)+0.008(170.5882)* = 7058.4 USD/h

Chiing ta cé thé sir dung doan chwong trinh Matlab sau dé giai 13p bai todn:

% Giai lap dung phuong phap Newton-Raphson

a =[550, 350, 250];

b=[6.5 6.2 58]

c=[.003; .004; .008];

PD=800;

DelP = 10;

lambda = input{'Nhap vao gia tri uoc luong cua Lambda = °);
fprintf("\n ')

disp([ Lambda P1 P2 P3 DP grad Delambda))
sl = 0;

while abs(DelP) >= 0.001

si=sll+1;

P = (lambda - b)./(2"c),

DelP =PD - sum(P); % Theo cong thuc {2.20)
J = sumy( ones(length(c) 1).0(2%c)), % Tong dao ham cap hai
Delambda = DelP/J % Theo cong thuc {2.18)
disp({lambda, P(1), P(2) P(3), DelP, J, Delambda])

lambda = lambda + Delambda; % Cap nhat lamda

end

CT=sum(a+b."P + c."P."2) % Tong chi phi nhien lieu

Két qua chay chwong trinh
Nhap vao gia tri uoc luong cua Lambda =7
Lambda P1 P2 P3 DP daoham2 Deltalambda
7.0000 83.3333 100.0000 75.0000 3541.6667 354.1667 1.5294
8.5294 338.2353 291.1765 170.5882 0.0000 354.1667 0.0000
CT = 7.0584e+003

2.3. Dieu dﬁo kinh t¢ khi tinh dén giéi han cong suit cdc td may va bé qua
ton thét

Céng suit ngd ra ciia mdt may phét khoéng duoge vuot qua gia tri cho phép
(chu yéu la do gi6i han nhiét cua cdc cugn diy) va cling khong thé nim dudi
gidi han chi dinh (do rang budc vé én dinh clia may phat). Do viy, cong sudt
ctia mdi td may phai dugc gi6i han trong khodn Puig Vi Pae ndo dé. Bai todn
diéu d§ t6i wu trong trudng hop ndy 1a tim lugng cdng suit phat ra cia mdi td
méy trong nha may dé tdng chi phi theo cong thirc (2.03) la bé nhét véi rang
bugc cho béi phwong trinh (2.04) va bét phuong trinh rang bude duge cho bai
cong thirc sau:

Pimin) < P < Pigmax) i=1,2,....,n (2.21)
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Chueomg 2: Diéu dp kinh 1é mdy phat
VOi Pigminys Pimax) 18 gi6i han céng sudt nho nhat va 16n nhit cia t& mdy phat
thir i. Theo diéu kién cia dinh Iy Kuhn-Tucker trong bai toan téi wu ding
nhén tir Lagrange thi diéu kién dé c6 nghiém t6i wu khi bd qua tdn thét duge
xéc dinh nhu sau:

dcC A

-d—Ri =X khi P;(mi,,, <P;< Pi(m)

dCt M p—

d_P,. <i khi Pi " Pi(max) (222)
{:%- >A  khi P;<Pymin

Vige giai bai toan trén ciing twong tu nhu céc bai toan trude diy. Ching ta
cho gié trj wéc lwgng A ban diu, P; duoc xdc dinh tir phwong trinh (2.12) va
gidi I3p cho dén khi nao tdng cong suit phat cia céc tb my bing cong suit
nhu cu Pp. Chu ¥ ring trong qua trinh gidi néu mt t5 may nao d6 ¢6 cong
suéit dat dén gidi han cong suft (min hay max) thi cong suét tai t& may phai
chét lai tai gi¢i han d6. Thyc té, trong trudmg hop ndy cong suit ngd ra duge
gitt 1a hang s6 va chi khong vi pham gi6i han khi vén hanh & diém déng bing
suat ting chi phi.

Vidu 2.2:

Giai lai bai todn trong vi du 2.1 véi diéu kién tdng cong sudt nhu cdu 1

950MW va giéi han cong suét cha céc td may duge cho nhu sau:
250 <P, <400
200 <P, <350
100 <P; <300

Giai:

Ching ta van gié sir gi4 trj ude lugng ban diu cua A 1a 7; tir phuong
trinh phdi hop ta xdc dinh cong sudt ciia cic td médy & bude I3p thir nhét nhu
sau:

p,V= 7-6.5
2*0.003

p= 7-62
2%0.004

m-o 7-58 _
P 70,008 75 MW

tir day tinh duge AP = 950-(83.3333+100+75) = 691.6667

=83.3333 MW

=100 MW
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Chieomg 2: Diéu d kinh 1é mdy phdt

691.6667

Suy ra A = - ; —=1.9529
240,003 2%0.004 ' 2%0.008
Ta cé: A2 =20+ A0 = 7+1.9529 = 8.9529
Tiép tuc bude Jp thir 2
p2 = 89529-63 _ 10¢ 8167 MW
2*0.003
@ 89529-62_
P, Segons = 3441176 MW
P = 82238 _ 197 588 MW
2%0.008 '
Suy ra: AP? = 950-(408.8167+344.1176+197.0588) = 0.00693

Dén ddy bai ton c6 thé dimg. Tuy nhién, do cdng suét td may thir nhit lén
hon gi6i han trén Pjm.y) clia né nén lic nay ta gan Py=P)m.=400. Tir déy ta
tinh lai AP® nhu sau:

AP® = 950-(400+344.1176+197.0588) = 8.8236

8.8236
1 1 I
—_—— e ——
2%0.003 2*0.004 2*0.008

Tinh duge: AP = 2 @4A0? = 8 952040.0471 =9
Tir ddy suy ra cong suét phat & budc 13p thir 3
P,% = 400 MW

@) 9-62 _
P, = = =350 MW

O 9-58 _
Py = s =200 MW

Suy ra: AP®) = 950-(400+350+200) = 0

Nhu viy gié tri cong suét phat tdi wu ciia cdc té may 1a P,=400 MW, P,=350
MW va P;=200MW.

Tong chi phi nhién ligu san xuat trong mét gid 1a:

C=C,+C;+C3=550+6.5(400)+0.003(400)*+350+6.2(350)
+0.004(350)*+250+5.8(200)+0.008(200) = 8370 USD/h

Suy ra: AN = =0.0471

2.4. Didu @ kinh té khi tinh dén giéi han cong suit cic td may va tdn thét
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Chuong 2: Diéu dp kinh té mdy phdt

T =R :

@ { Mg

: truyén :

P, ! ticd , i

. (o) e
E i g ip

E]' < ( )pn : | that |

o& Ta

Hinh 2.3: Mé hinh két ndi cic mdy phat nhi¢t dién véi tii
théng qua mang truyén tii cé tinh dén ton thit

Khi khoang céch truyén tai rit nhé va mét phan bé tai cao thi tdn thit
trong hé théng truyén tai c6 thé duge bd qua va bai toan didu dé téi wu duge
thiét 1ap cho tit ca cac td mady phét tai cing mét diém cia suét ting chi phi.
Tuy nhién, trong mang dién 16n, cong sudt truyén tai qua céc khoang cich
16m, mat d6 phu tai thap, phan b6 khong déu thi tdn that trong mang s€ anh
hudng déng ké cho bai toén diéu dd tSi wu. Mé hinh cta t3n thit trong mang
dugc minh hoa nhu hinh 2.3.

Trong thyc té tdng ton thit trong mang thudmg duge mé ta duéi dang
ham béc hai theo céng suét ngd ra cia cac may phét nhu sau:

=y esp (2.23)

ful jul

Ngodi ra mét cong thire tdng quat ciing dugc hay dung trong béi toan diéu dé
t6i wu duge Kron dé xuit (dugc goi la cong thire tdn thit Kron) d6 1a:

= ZZ;:B,P, +ZB,,,13 +Bgo (2.24)
=1 ot i=l

B; dugc goi 14 hé s6 ton that (loss coefficients) hay goi tht 14 h¢ s6 B. H¢ s6 B
duqc gia thiét 12 hing sé va né nim trong gi6i han sai sé hep ly dugce cung
cp béi diéu kién van hanh thye tidn di kém véi nhimg th6ng s6 co béan duge
tinh todn ban dau. C6 nhiéu cach khac nhau dé xac dinh hé s6 ton thét (ching
ta s& xem xét & phén sau). Trong trudmg hop nay bai toan diéu dd t6i wu cling
la di xdc djnh gié trj cyc tiéu cia toan b cic ham chi phi vin hanh theo cong
sudt ngd ra clia ching:

Cr=3(a,+bP+cP) (2.25)

(=)
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Churong 2: Diéu d kinh té may phit
Rang bugc ding thirc trong trudmg hop nay ¢6 dang:

3P =PytPry (2.26)

i
Rang bugc bit diing thirc ¢6 dang:

Py <Pi<Pimwg  i=1,2,...n 2.27)
Pharong trinh Lagrange trong truéng hop nay duge viét nhu sau:

L= CrMPoHPrr 32 3By (B~ s )+ 3 P P B) (228)
-

1=
Rang bugc & trén dugc hiéu la B"m):O khi Pi<P;4m,x) va B;(mh)=0 khi Pi>Pi(min)-
Néi cach khae, rang budc & hai s6 han cudi cing trong ham Lagrange chi tdn
tai khi cong suit P; vi pham gidi han cong sudt Py, va Py Cuc tidu cia ham
khong ring bugc duge xdc dinh tai diém théa min diéu kién:

oL _
z (2.29)

8L

=0 (2.30)
oL

——— = Pi-Pitmay = 0 2.31

e i(max) (2.31)
aL

2] -

Phuong trinh (2.31) va (2.32) duge hiéu 13 cong sudt P; khéng duge vuot qua
gidi han twong {mg cho phép va khi P; ndm trong giéi han thi Bymin=Bimax=0
Diéu ki¢n diu tién & phuong trinh (2.29) duge viét lai nhu sau:

= Pi'Pi(min) =0 (232)

’+k(0+—lT- -1)=0

aP, oP,
.. 0C, _dC,
sty 2P | .
véi: an : thay vao ta dugc:
% 2% = i=1,2,... .
&P lap A i=1, 2,...,n (2.33)

Thanh phén "—:Iz} duge xem nhu la sudt ting tén thit truyén tai (incremental

f

transmission loss). Tir phwong trinh nay ta cé:
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Chuong 2: Diéu dj kinh té mdy phat

! dc, = =
—57 | A i=1,2,...,n (2.34)
oF,
dC' — =
Hay L.d—P" A i=1 s 2,. P ) | (2.35)
& diy Ls# duge goi 1a hé sb phat (penalty factor) ctia td mdy thir i
-
oF,

Piéu kién thir hai & phuong trinh (2.30) chinh 1a phuong trinh rang buéc &
cbng thirc (2.26).

Nhu vdy, khi xét dén &nh huéng ciia tén thét trong mang thi bai toén
xudt hién thém thanh phan L; va né phu thudc vao dic diém vi tri cia nha
mdy. Phuong trinh (2.35) cho thdy réing chi phi cyc tidu s& dat dugc khi suit
ting chi phi ciia méi t6 my nhan véi hé sé phat ciia chiing trong tit ¢ céc t
mdy la nhu nhau trong toan nha may.

Suét tang tn thét truyén tai c6 duge tir (2.24) nhu sau:

%P7 =23 p +By; (2.36)
apl Jul

Thay (2.36) va (2.10) véo phuong trinh (2.33) ta cé:

bit2¢,P+203 B, P, +Byk =2

1=l

hay (CL+B,,)P.+Z":B,,P, - 1[1-30, -ﬁ) (2.37)
A 4 2 2
I

mé rgng phuong trinh (2.37) ta duge hé cic phuong trinh tuyén tinh viét dudi
dang ma trén nhu sau:

£L+BH B, -~ B, rP’- 1-B, “b'L
A P, A
b
B, S2.B. B I8 .2
2 2 +B,, h = % B, 2 (2.38)
I3 b
B apalt = e B
i n! Bn} 2 + Bm- bP.d ..l Bmv A J
Hay viét gon duéi dang ky hiéu ta duge:
BP=D 2.39)
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Chuong 2: Diéu dj kinh té méy phat
Viéc tim nghiém tdi wu cia bai todn diéu d kinh té 13 cho mét gié trj wdc
lugng A'” ban dau. Giai h¢ phuong trinh (2.39) dé tim ra P;. Qua trinh sé tiép
tucvagiatri P; o l4n [dp thir k duge xac dinh nhu sau (tir cong thire (2.37):

v . ‘k
#*(1-B,)-b,-22" Y B,P"

(k) Julym
P, P (2.40)

Thay P, vao phuong trinh (2.26) ta dugc:

| AM(1-B,)-b-24" 3 B,

Hay fiM)"™ = pp+P™ (2.42)

Khai trién Taylor’s cho vé tréi cia phuong trinh (2.42) quanh lan ¢én cua
diém 2™ va bo qua céc thanh phin bic cao ta dugc:

k)
f(k)‘m(%?)) AXY = PptPr ™ (2.43)

AP(U AP(U
hay AW = i (2.44)
= 3
¢(1-B,)+bB,-2c, 3 B,P"

& day: z':(_a.ﬁ)("= z": Jud g (2.45)
r=f al‘ -l Z(C‘ + I“B“ ),

Gia tri cdp nhat cla A tai bude lap thir (k+1) duge xdc dinh nhu cong thic
(2.19). Sai 36 AP™ dugc xéc dinh theo biéu thirc:

APV =Py+P M. Sp® (2.46)
1=/
Bai todn giai |3p s& két thic khi sai sé AP® nho hon gié tri cho phép duge chi
dinh.
Ngoai ra dé don gian trong tinh todn chiing ta c6 thé sir dung céng thirc
ton thét that gin ding nhur sau:

Prr=Y B, (2.47)

aml
Phuong trinh (2.47) that chét 1a dang don gian cuia phuong trinh (2.24) trong
diéu kién B;j=0 va B,=0. Liic nay phrong trinh (2.40) dugc rit gon lai nhu
sau:
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Chueomg 2 Diéu &p kinh té mdy phdt

Wl o HEH 8
5 2(c,+X¥'B,) (248)
Va phuong trinh (2.45) con lai:
e\ _ & c+bB,
2(57) ..z,z(c,u’“B. I3 @42

Lunu 8 gidi thut cho bai todn ndy duge minh hoa nhu hinh (2.4),

Vidy2.3
Mot nha méy nhiét dién gdm ba turbine véi dudmg cong chi phi nhién
ligu (USD/h) twong tng nhur sau:
C; = 250+7.2P+0.005P
C, = 200+6P,+0.008P,>
Cs = 150+6.5P;+0.004P;>
véi Py, P, Py duge tinh bing don vi MW; téng céng sudt nhu ciu
Pp=170MW. Gi6i han cong suit phat cua céc té may duge cho nhu sau:
15<P, <100
15<P,<95
10 <P; <80
Ham tén thét cong suat truyén tai trong mang di¢n duge cho dudi dang:
Pyrr=0.000198P,* +0.000208P,” + 0.000199P;2
Hay tim ché d¢ vin hanh t6i wu va téng chi phi sin xuét trong mot gio van
hanh,

Giii

Gia sir gid trj udc lugng cua A ban ddu 13 8. Tir cong thirc (2.48) ching
ta x4c dinh duge cic P; & vong lip dau tién nhu sau:
- 8-72

P =60.
] 20,005 +3*0.000195) 60.7533 MW
() 8-6 B

- =103.47

P, 200,008+ 8% 0.006305) 103.4768 MW
(l)- 8-65 -

P, 20,004+ 3% 0.000199) 134.1202 MW

tir ddy ta xédc dinh dugc ton thit cong suit trong mang theo ham duge cho
nhu sau;
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Chuong 2: Diéu dj kinh té mdy phé
Prr'" = 0.000198P, +0.000208P; + 0.000199P;*
=0.000198*(60.7533 )* +0.000208*(103.4768 )* + 0.000199*(134.1202 )*
=6.5376 MW.
Ap dang cdng thire (2.46) ta cé:

AP = PriPr ) . 3 pit
1=

= 170+6.5376-(60.7533 +103.4768 +134.1202) = -121.8127 MW
Tir cong thirc (2.49) ta co:
i[a}’, )"’ _ _0.005+0.000198%7.2 0.008+0.000208%6

“\32)  2(0.005+8%0.000198)  2(0.008+8%0.000208)°
*
0.004 +0.000199 6.5) = 208.2665
2(0.004 +8*0.000199)
Tir cong thirc (2.44) ¢o:

M _ APV -1218127 _ i coy

- Z(dp‘ ]“' 208.2665 3849

di

Gié tri A dugc cap nhét cho budc lap thir hai (theo céng thirc 2.19) nhu sau:
W2 =24 AA " =8-0.5849 = 7.4151
Bai toan dugc giai tiép tyc véi chc két qua nhu sau:

S A P, P; P, Prr AP
74151 16.6284 74.1490 83.5625 2.5879 -1.7521
7.4070 16.0049 73.7368 82.8458 2.5475 -0.0400
7.4068 15.9907 73.7274 80.0000 2.4549 2.7368
7.4283 17.6371 74.8162 80.0000 2.4995 0.0462
7.4286 17.6649 74.8346 80.0000 2.5002 0.0008
7 74286 17.6654 74.8349 80.0000 2.5002 0.0000
Nhu viy sau by lin lip bai todn duge két qua sudt ting chi phi tdi wu 1a
A=7.4286 va cong suit t6i wu cia ba tb may tuong tmg 1a: P,=17.6654 MW;
P,=74.8349 MW, P;=80 MW.

Téng chi phi san xuit trong mdt giér van hanh la:

Cr=C+Cy+Cy=250+7.2(17.6654)+0.005(17.6654)*+200+6(74.8349)
+0.008(74.8349)*+150+6.5(80)+0.004(80) = 1768.16 USD/h

[~ RV T S
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Chucomg 2: Diéu df kinh té mdy phdt

Chon 1 ban diu
Chon dang ham
10n that

2.5. Chuong trinh diéu 4§ t6i wu

A 4

Tinh P; (i=(1,n))

v

Tinh sai sb AP

1 Cap nhit A N

Y
Hién thj két qua

Hinh 2.4: Luu a3 giai thujt tinh Hip bai todn
didu Aa§ t8i wu céc td may

Chuong trinh diéu d6 t6i wu duge viét trén nén matlab rt don gian. Dir
liéu ban ddu ctia chuong trinh bao gdm ma tréin chira hé sé cia céc ham chi
phi (goi tét la ma trdn chi phi). Néu c6 n, t§ may thi ma trdn chi phi s& 12 ma
trén vugn cdp nyxn,. Thong s ban déu thir hai cia chuong trinh diéu 6 14 ma
trdn gidi han cong sudt cia céc td mdy, cdp clia ma trén nay sé& la ngx2. Cong
suét nhu cau Py, céc ma trin tn thét B, B, va hiing sb B,, ciing 14 dit lidu ban
ddu cla bai toan. Ngoai ra, bai todn cin nhdp vao céng sudt co ban cia hé
théng. Sau day la doan mi chuong trinh viét bﬁng matlab,

% copyright (¢} 2008 by Nguyen Trung Nhan

%CHUONG TRINH DIEU DO TOI UU CONG SUAT CAC TO MAY
clear Pgg

if exist('Pd'j~=1

Pd = input('Nhap vao tong cong suat nhu cau Pd = );

eise, end

If exist{'C'y~=1

cost = input{'Nhap vac ma tran chiphi C = );

else, end
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Chucong 2: Diéu d kinh & mdy phdt

ngg = length(C(:,1));
If exist{'giohancs’)~=1
giolhancs= [zeros{ngg, 1), inf'ones(ngg.1)]:
else, end
if exist('B')~=1
8 = zeros{ngg, ngg):
else, end
if exist('BO"y~=1
BO=zeros(1, ngg);
else, end
if exist{'BOO")~=1
B00=0;
else, end
if exist{'cscoban'y~=1
cscoban=100;
else, end
clear Pgg
Bu=B/cscoban; BOOu=basemva*B00;
a=C(:,1); b=C(;,2); ¢ = C{:,3);
Pmin=mwiimits(;,1); Pmax=mwilimits(;,2),
wgt=ones(1, ngg);
if Pd > sum{Pmax)
Error1 = [Tong cong suat nhu cau lon hon tong cong suat max cua cac may
phat'
"Loi giai khong kha thi Giam CS nhu cau hoac thay doi giol han CS
phat T,
disp(Error1), return
elseif Pd < sum(Pmin)
Error2 = [Tong cong suat nhu cau nho hon tong cong suat min cua cac may
phat.’

‘Loi giai khong kha thi. Tang CS nhu cau hoac thay doi gioi han CS
phat];
disp(Error2), return
eise, end
sl =0,
DelP = 10;
E=Bu,
if exist{'lambda’)~=1
lambda=max(b).
end
while abs{DelP) >= 0.0001 & sil <200
sl =3l +1;
for k=1:ngg
if wat(k) == 1
E(k k) = c(k)lambda + Bu(k,k);
Dx{k) = 172*(1 - BO(k)- b(k)tambda);
else, E(k.k)=1, Dx(k) =0,
for m=1:ngg
if m~=k
E(k,m)=0;
elseend
end
end
end
PP=E\Dx;
for k=1.ngg
if wgt(k)==1
Pag(k) = PP(k},
else.end

end
Pgtt = sum{Pgg).
PL=Pgg*Bu*Pgg'+B0°Pgg'+B00u:
DelP =Pd+PL -Pgtt ;
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Chuomg 2: Didu dp kinh té may phat

for k = 1:ngg

if Pgg(k) > Pmax(k) & abs(DelP) <=0.001,

Pgg(k) = Pmax(k); wgtik) =

0,

elself Pgg(k) < Pmin(k) & abs(DelP) <= 0.001
Pgg(k) = Pmin(k); wgt(k) = 0;
eise, end

end

PL=Pgg*Bu*Pgg'+B0*Pgg'+B00y;

DelP =Pd +PL - sum(Pgg);
for k=1:ngg
BP =0,
for m=1:ngg
if m~=k

BP = BP + Bu(k,m)*Pgg(m);
else, end

end

gg(k)'(dk)'ﬁ-BO(k))'BU(k.k)'b(k)-TO(k)‘BPV(?' (ctk)+lambda*Bu(k k))*2),

sumgrad=wgt‘grad’,

Delambda = DePIsumgrad

disp{([sil, lambda, Pgg(1), ng(Z) Pgg(3). PL, DelP})
Delambda;

lambda = iambda +
end

fprintf("Suat tang chi phi cua cac to may (system lambda) = %9.6f USD/MWh

\n', lambda),

fprinﬂ(‘Dieu do toi uu CS cac to may:\n\n’)

disp(Pgg’)
clear BP Dx DelP Delambda E PP grad sumgrad wgt Bu BOOu B B0 B0O

Vidy 2.4:

Cho so @b hé théng dién nhu hinh 2.5. Ba mdy phat c6 cdc ham chi phi

tuong (mg nhur sau:
C, = 250+7.2P,+0.005P,
C, = 200+6P,+0.008P;”
C; = 150+6.5P;+0.004P5’
Rang budc cdng sudt nhur sau:
15<P, <100
15<P,<95
10<P; <80

Ma trin B dugc xac dinh céc thanh
phén nhu sau:

0.0218 0.0093 0.0028
B=0.0093 0.0228 0.0017

1

O

0.0028 0.0017 0.0015

4
3 T
)

Hinh 2.5: Hinh vé& cho vidy 2.4
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Chueomg 2: Diéu d kinh té mdy phat
B, =[0.0003 0.0031 0.0015]
By = 0.00030523

Hay xac dinh luong cong suét phat téi uu cia ba to méy biét Py=170MW

Giai:
Ciéc théng ban dau duge nhép vao chuong trinh nhu sau:

C= [250 7.2 0.005
200 60 0.008

150 6.5 0.004);
giohancs =[15 100
15 85
10 80);

B =[0.0218 0.0083 0.0028
0.0093 0.0228 0.0017
0.0028 0.0017 0.0179),

B,=[0.0003 0.0031 0.0015]

Boe=0.00030523

Pd = 170;
cscoban = 100;
lambda=8;
dieudokinhte

tongchiphimayphat
Két qua chay chuong trinh nhu sau:

Sl & P, P, P Prr AP

8.0000 44.2063 953436 132.7561 7.7348 -84.5712
7.5403 14.4613 757556 93.7833 3.8601 -10.1402
7.4925 11.3038 736844 896590 3.5378 -1.1094
7.4873 10,9587 73.4581 89.2084 3.5036 -0.1216
7.4867 10.9209 73.4333 89.1590 3.4999 -0.0133
7.4867 10,9168 73.4306 B89.1536 3.4995 -0.0015
7.4867 15.0000 73.4303 89.1530 35999 -3.9834
7.4581 150000 72.8285 87.0167 3.4968 -1.3484
7.4485 15.0000 72.3619 B6.1551 34464 -0.0706
10 7.4480 150000 723375 86.1100 3.4438 -0.0037
11 7.4479 150000 72.3262 86.1076 3.4436 -0.0002
12 7.4479 150000 723361 86.1075 3.4436 -0.0000

DCENDN D WN

Suat tang chi phi cua cac to may (system lambda) = 7.447944 USD/MWh
Dieu do toi uu CS cac to may:

15.0000

72 3361

86.1075
Nhur vdy sau 12 l4n Iip chuong trinh cho két qué véi cong sudt ti uu cia ba
& méy twong img 1a: 15 MW; 72,3361 MW va 86.1075 MW.

2.6. Phuong phip xic dinh ham tén thit Py
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Chuong 2: Diéu d6 kinh té mdy phds

Mt trong nhimg bude quan trong ciia bai todn diéu d téi wu cong sudt

gilra céc td mdy phat la vigc xéc dinh ham tén thit cong suit trong mang theo

cdng suit ngd ra ciia cdc tb mdy. C6 nhiéu phuong phép da duge gidi thiéu.

Mgt trong nhimg phuong phép dé duge dua ra béi Kron va phét trién bai
Kirchmayer 1a phuong phap hé sé tén that hay dugc goi 13 hé sé B.

.. Ching ta da biét céng suit bom vao mét diém dugc x4c dinh theo bidu
thirc:

Si=P+Qi=ViJ (2.50)

Téng cdng sudit truyén di gitta céc nit (thong qua nhanh) 14 tong t6n thét céng
suét trong mang va duge cho béi:

PrrtiQre = 30,4, = VL 1o, (2:51)
iw}
Trong mén h¢ théng dién mét ta da biét:
Tbus = YusVius (2.52)
gidi phurong trinh (2.52) ta dugc:
Vs = (Yous)" Tous =Zouslous (2.53)
Thay (2.53) vao (2.51) ta duge:
PrrtiQrr = (Zouslbus] £y = () (Zins) 1o (2.54)

Zos 12 ma trén d6i Xing nén (Zbu,)T=Zm, va phuong trinh tén that viét lai nhu
sau:
PrrHQrr = (Tous) Zows (2.55)

Phuong trinh (2.55) c6 thé duge biéu dién duéi dang tdng clia céc thira sé nhu
sau:

PretiQre= 3312, 1, (2.56)
1=l jui
Do ma trin Zy,, déi xung nén Z=Z;, phuong trinh (2.56) dugc viét lai:
Pr+iQre= 4 332,11, 41,1 (2.57)
iwl =l

Thanh phén trong ddu ngogc don & phuong trinh (2.57) la thanh phin thye.
Do 46 tn thét cong suit ¢6 thé tich thanh hai thanh phan thyc vao 4o riéng
biét nhur sau:
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Chuong 2: Diéu dg kinh té mdy phdt

Prr= 2 S SR (L1, +1,1) (2.58)
il jai

O éz S X, (1,1 +1,1,) (2.59)
ini y=l

R;; va X;; 12 phén thyc va éo trong mdi thanh phén tuong {mg ciia ma trin tong
trd Z. Ta lai ¢6 R;=R;; nén phuong trinh ton that cong suit tac dung duge bién
déi nguoc lai nhur sau:

Pre=Y'S IR, T (2.60)
inl jm)
Néu viét dudi dang ma tran thi:
P =(Tsce) Rous /s, (2.61)

v&i Ryys 14 phén thye clia ma tran tong trg Z. Mot céch tong quat dé tim céng
biéu thirc lién hé giira tén thit trong mang véi cong sudt phat ra ctia céc td
may phét ching ta dinh nghia dong nhién nhu ciu téng chinh 1a tong tit ca
céc dong tai thanh phén. Nghia la:
ID - IL1+I|_2+. ..+IL,,¢ (262)

& diy ng 13 tong s6 nit tai trong mang dién va I, 12 tong dong dién tai. Mét
céch tong quét ching ta c6 thé biéu dién dong dién tai thir k theo dong dién tai
tong thong qua mét hé sb nhu sau:

T =alp k=1, 2,...,n4 (2.63)
Hay = % (2.64)

Trong h¢ thdng gia sir xét nit 1 1am nit chudn (slack bus), khai trién phuong
trinh (2.53) ta dugc:

V| - Z||I|+Z|212+...+Z|,,In (2.65)
néu goi n 13 tdng sb nut c6 may phét trong luéi thi phwong trinh trén c6 thé
dugc viét theo dong di¢n tai va dong dién may phat nhu sau:

Vi= 2,0, +3 2,1, (2.66)

ial kwl

Thay Iy tir (2.63) vio (2.66) ta dugc:

Vi=Y2z.1, +lpga,z,, = 32,1, +IpA (2.67)

=l =
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Chuong 2: Diéu d kinh té mdy phat

& day: A=3a,z, (2.68)

kni
Néu dinh nghia 1, 1a dong dién chay di tir nit 1 khi tét ca cac dong dién khac
béng khéng thi ta cé:
Vi=-Z,l, (2.69)
Thay vio (2.67) d& tim ta I ta dugc:

Ip=-%32,1,-22,1, (2.70)

i=!

Thay I, tir (2.70) vao (2.63) ta dugc:

hw=-2 371,571, @)

is]

néu djt p,= --If{- thi:

I =B 32,7, +BiZal, (2.72)

i=f

Néu biéu dién phuong trinh (2.72) bing ma trén thi chiing ta ¢6 dang nhur nhu
sau:

- - - - - -

I, 1 g - 0 0 i
Iﬂ : ’ 0 0 le
e o0 o |f
e | = ) o
I Bz, BZ,-- Bz, BZ, (2.73)

Li

7 ¥ Bz, Bz, ﬂzzu, Bz,

_lu,J _ﬂkzu Bl - Az, Bz, j 7, |
Chiing ta ¢6 thé viét dudi dang chir nhy sau:
Ibus = Cloew (2.74)
V6i Ly, C, Inew twong {mg véi céc ma trin mét hai va 3 tir trdi sang. Thay Iy,
tr phuong trinh (2.61) ta duge:
Prr = [Claew] RousC 1, = (hew) C'RowC 1., (2.75)
néu Sgi 12 cong sudt phire tai nat may phat i thi dong dién may phat sé la:
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Chuong 2: Diéu d kinh té mdy phdt

Oy

; . _p
I S_p P ‘.JQy = P, Py (2.76)

Vi Y, Vi
-
bjt: yi= ——= (2.77)
£5, v

Thi: I = yiPgi (2.78)

Dua thém I, vio vecto ¢t Iy thi phuong trinh (2.78) dugc viét duéi dang ma
trdn nhu sau:

g1 v, 0 0 o0 ||Pu
&2 0 y, 0 0 P
=3 i e 3 | B (2.79)
1,,‘ V. 0 P,‘
4L, | L0 O 0 L {1 |
Hay & dang rut gon: Loew = YPg (2.80)
[P, ]
Py
véi Pgi = |: (2.81)
P',,'
L
Thay (2.80) vao (2.75) ta dugc:

Prr=(¥P6) C'RussC y B, = (Pe) ¥ C'ReusC y B,  (2.82)
Ma trén trén 14 mét tran phitc va két qua ton thit cdng suit thyc can tim chinh
1 phan thyc ciia ma trdn, nghia la:

Prr = (Pcy)"real(H) £, (2.83)
véi: H=y"C Ry y (2.84)

Ma trén H duge goi la ma trén Hermitian (Hermitian matrix). Pay 1a mét ma
trin d6i ximg nén H=H"; vi vdy né dugc xéc dinh nhir sau:

real(t) =2 H : (2.85)

Thanh phén real(H) dugc chia ra thanh dang ma trin nhu sau:
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Chueomg 2: Diéu dp kinh té mdy phdt

-

-Bu B, Bln, B, /2
B, By, - Bz», By, /2
real(H) = | : 2% 8 : (2.86)
B,, B,,- B, Bn/2
By,/2 By,/2-B, /2 B, |
thay thé real(H) vao (2.83) ta dugc:
B, By - B, By/2 rp,
B, B, - B, By/2 A
Prr =[Py Pga...Pypg 11| : R : : (2.87)
B, B, B, Bn/2|B,
B,/2 B,/2:B, /2 B, 1
Hay
Bu Bn Bln, Pgl
B B,, - B
PTT= {Psl sz.“ppg] :)l :77 . m, £2? +
Bn‘) Bn,) o Bn..v‘ PS’,
B, /2
02/2
+ [Pyt Pya... Pyng])| B (2.88)
B,,_ /2

Tém lai viée tim hé s6 tdn thit trude hét chiing ta phai bai toan phan b
trio luu cong suit theo diu kién vén hanh. Tir d6 xéc dinh dugc bién dé va
goc pha cua di¢n 4p tai cac nit, dong dién Iy, tong dong dién I va tim dugce
0. T:ép dén 1a xac dinh ma trén bién déi C, v va H. Cudi cung ma trdn B dugc
xdc dinh tir phuong trinh (2.86). Can cha y réng ma trin ton thit B 14 ham cia
diéu kxen van hanh. Néu c6 sy thay ddi méi trong diéu dd cong suit ma lugng
cdng suit thay déi khong nhiéu lim so véi didu kién ban dau thi ma trén nay
c6 thé xem la khéng dbi.

2.7. Bai tip

Bai tdp 2.1: Mt nha may nhiét dién gém ba turbine véi dudng cong chi phi
nhién li¢u (USD/h) twong {mg nhu sau:
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Chuomg 2: Diéu dp kinh té may phat
C, = 350+7.2P;+0.004P,’
C; = 500+7.3P,+0.0025P;”
C; = 600+6.75P;+0.003P;
véi Py, P, Py duge tinh bang don vi MW; tdng cong suit nhu ciu
Pp=800MW. B6 qua tén thit thit; khong gii han cong sudt phét cia
céc t6 may. Hiy tim ché d6 vén hanh t6i wu va tdng chi phi san xuat
trong mot gidy bing cac phuong phap sau:
a)Phén tich bing c4ch ding céng thirc (2.14)
b)Ding phuong phép dé thi

¢)Giai bing phuong phép lap

Bai tip 2.2: Mét nha médy nhiét dién gdm hai turbine 800MW véi dudmg
cong chi phi nhién li¢u (USD/h) tuong (mg nhur sau:
C, = 350+6.2P,+0.004P,
C; = 500+bP;+cP;’
véi Py, P, duge tinh bﬁng don vi MW;

a) Khi téng cong suit nhu cdu Pp=550MW; suit ting chi phi
A=8USD/MWh. Bé qua tdn thét thit; khong gidi han cdng suit phét cia
céc td mdy. Hiy tim lugng cdng suéit phin b téi wu gitra hai té may.

b) Khi téng céng suit nhu cdu Pp=1300MW; suit ting chi phi
A=10USD/MWh. B qua tdn thét thit; khong giéi han cong suit phat
clia cac td may. Hay tim lugng cong suit phan bd tdi wu giira hai t§
may. :

¢) Tir hai két qua cdu a va b hdly xdc djnh b va ¢ trong dudng cong chi phi
cua td may thir 2.

Bai tip 2.3: Mt nha may nhiét dién gém ba turbine véi dudng cong chi phi
nhién liéu (USD/h) twong ng nhu sau:

C, = 350+7.2P,+0.004P,’
C, = 500+7.3P;+0.0025P,°
C; = 600+6.75P;+0.003P;2
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Churong 2: Diéu dp kinh té may phat
vGi Py, Py, P; dugce tinh bang don vi MW. B6 qua tén thit thit; khong
gidi han cong suét phat ciia céc td may. Hay tim tdng chi phi san xudt
trong mdt gid trong céc truong hop sau:

a) Cong suat nhu ciu Pp=450 MW
b) Céng sudt nhu chu Pp=750 MW
“¢) Coéng sult nhu ciu Py=1330 MW

Bai tdp 2.4: M{t nha may nhiét dién gom ba turbine véi dudmg cong chi phi
nhién liéu (USD/h) twong {mg nhu sau:

C; = 350+7.2P;+0.004P*
Cz = 500+7.3P;+0.0025P,”
C; = 600+6.75P;+0.003P;’
Gi6i han cong suit phit clia cac td may duge cho nhu sau:
122 <P, <400
260 <P, 600
S0<P; <445
véi Py, Py, Py dugc tinh bing don vi MW. B6 qua tén thit that. Hay
tim sy phén b6 cong sudt t5i wu giita cac t& may va tdng chi phi san
xudit trong mét gid trong céc trudng hop sau:
a) Cong suit nhu ciu Pp=450 MW
b) Céng sudt nhu ciu Py=745 MW
¢) Céng suét nhu cdu Py=1335 MW

Bai tip 2.5: M{t nha méy nhiét dién gom hai turbine véi dudmg cong chi phi
nhién ligu (USD/h) tuong img nhu sau:

C, = 320+6.2P,+0.004P,*
C; = 200+5.9P,+0.003 5P,
Gi6i han cong suat phét cua cic 6 méay duge cho nhu sau:
60 <P, <250
60 <P, <350
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Chueomg 2: Diéu dp kink té may phat
Ton thit cong sufit trong hé thong duge biéu dién theo cong suit phat
nhu sau:

Py = 0.00000125P,2 *H).000000625!’22
véi Py, P; duge tinh b?mg don vi MW, Hiy tim sy phan b cong sudt tdi
wu gifta cdc t& may va tong chi phi san xuft trong mdt gi& khi ting
cong suét nhu céu cua tai 1a 413 MW.

Bai tap 2.6: Dimg chuong trinh diéu d¢ t6i wu dé kiém tra lai tdt ca céc bai
tdp trén.
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Diéu déng va dy trix té mdy phdt

PIEU PONG VA DU TRU TO
MAY TRONG VAN HANH HE

3.1. Vén dé chung
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Hinh 3.1: D3 thj phy tii ngay 31-10-2006 cita hé théng di¢n

Mién Nam - Vigt Nam

Chiing ta biét ring nhu ciu ning huong ciia loai ngudi thay déi lién tuc theo
théi gian. Nhu cdu dién nang la dai lugng c6 sy thay déi nhidu nhét; vao ban
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Diéu dpng var du trit t6 mdy phdt
ngdy va thoi gian diu cia ban dém nhu cdu dién ning cao hon nhiéu so véi
céc thoi diém khuya va séng sém do cac phy tai cong nghiép va chiéu séng
tang cao. Sy thay déi nhu cau dién niing ctia hé théng 13 phi tuyén va khong
thé biét trudc. Trong khi d6, thoi gian khéi dong cia mét tb may phat (dic
biét 1a méy phat turbine hoi) dé c6 thé phat cong suat vao luéi tir thoi diém
bét dau d6t 16 1a rét 16m so véi sy thay déi phu tai trong ngay. Vi vy, dé dam
bio vé mit anh ninh he théng dién (Power system security) thi trong hé thong
phai ¢6 nguén cong suét dir trir dé dap {mg su thay déi nhanh ctia nhu cdu phu
tai. Piéu ndy bt budc trong hé théng phai c6 mét s td may phat ludn & trang
théi sin sang hoa dong b6 va phat cOng suét vao Iuéi. Tuy nhién, chi phi vin
hanh cho cdc miy phét du trir van rét l6n, vi vay chiing ta s& tiét kiém dugc
mét khoéng tién 16n néu biét chon lya td méy ciing nhur sb luong té may cho
vén hanh & trang théi dy trit hop ly. Viée lya chon nhimg t§ may phat nio dé
dwa vo ludi cho hop ly 14 viée cua diéu d vién va chiing dugce goi 1a bai toan
diéu dong t6 may phat (unit commitment). Ching ta thir xem xét mét vi du
nhur sau.

Vidy 3.1:

Xét mét hé théng gom ba td may phat turbine hoi véi dudng cong chi
phi nhién liéu (USD/h) tuwong {mg nhu sau:

C; = 561+7.92P,+0.00262P,*

C, = 310+7.85P,+0.005125P,’

C; = 93.6+9.348P;+0.005784P;°
Rang budc cong suat céc td may:

150 <P, <600

100 <P, < 400

50 <P; <200

véi Py, Py, P dugc tinh b&ng don vi MW; khi téng céng sudt nhu céu
Pp=550MW. B6 qua ton that that. Hay tim trang thdi vén hanh dé chi phi van
hanh 14 nhé nhit.

Trang thai




Diéu dong va die trit t6 mdy phdt

BEEs:

O | OFF ON

Bing 3.1: Két qui phin tich cho vi dy 3.1

Giai:

Day la bai todn ma ta tim ra céc trang thi cia cdc t6 mdy dé cung cép
céng sudt vio luéi sao cho higu qua nhét. N6i cich khéc ching ta tim t& méy
nao hojc két hgp cac td méy nao cho phat vao lu6i dé chi phi van hanh 13 nho
nhit.

Vige két ndi vao ludi s& khong thé thyuc hién duge néu tdng cong sudt
16n nhét cla cdc tb may duge két nbi nho hon cong sudt cia tai hogic téng
cong sudt nho nhat cia cdc tb may duge két néi néi 1ém hon céng sudt ciia tai.
Trudng hop c6 thé két ndi dugc thi viée x4c dinh tong chi phi van hanh duge
thyc hién nhé bai todn diéu d§ t6i wu nhu d trinh bay & phin truée. Két qua
chay chuong trinh diéu d6 ta c6 két qua & bang 3.1. Tir két qua ta thiy mg
véi cong sudt nhu cu cua tai 1a SSOMW thi trang thai vAn hanh kinh té nhit 1
té may s6 mot 1én ludi. Can nhdn manh thém riing néu vé tinh chon hai t&
may thir hai va ba 1én luéi thi hiéu qué vin hanh 12 kém nhét.

Trong trudng hop tdng quat phy tai thay ddi theo lién tyc, tuy nhién
chiing ta khong cén phai giai bai toan vdi tét ca gia trj cua tai. Ching ta chi
xem x¢ét lai bai toan khi @6 thay ddi phu tai 16n hon mét khoang dao déng nao
dé trong thoi gian dai. Véi bai toan & vi dy 3.1 néu xem xét khoang thay ddi
phu tai 1a SOMW tir cdng suit 600MW dén 1150MW ching ta s& thu duge
céc két qua diéu dong té may phat t6i wu (mg véi timg truong hop nhé gidi
bai toan diéu d6 tdi wu (phin ndy danh cho Sinh vién lam bai tap).

3.2. Dy trir quay
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Diéu dpng va di triz 16 mdy phét

Dy trlr quay (Spinning reserve) la thudt ngir ding dé chi tong lugng
mdy phét ludn sin sang trong hé théng dé 1én luéi (khong ké luwgng cong suit
ma céc mdy phét dang van hanh va cung cép céng suat cho tai). Trong h¢
théng dién, luqng dy trir ndy phai dam bao cung cap dii céng suét (tranh
trydng hop mét cong suét qua nhidu lam gidm tin sb cua luéi din dén nguy
co sup db hé théng) khi c6 mét méy phét ndo d6 bj su ¢ va tach ra khoi ludi,

Dy tri quay phai tudin theo cac ludt choi chic chin, théng thudmg duge
thiét ldp do d§ tin cdy cia timg viing phy téi riéng biét hodc timg Québc gia
khéc nhau s& khéac nhau Gié trj dy trir duge xéc dinh bing phan trim lugng
cdng suit dang cung cép boi cdc may phat hay phan tram céng sudt dinh cia
phuy tai hi¢n hir. Viéc xdc dinh luong cong suit du trix ciling ¢o thé tinh toan
theo him x4c sudt thiéu hut cong sudt ctia céc td méy phét va duong cong dd
thj phy tai.

Cha y réng, vige dy trir quay trong & may phat khdng chi cung céip du
qung mdy phét di phong trong trudng hgp cac mdy phat dang van hanh b sy
b ma con phai ¢ kha néng dap tmg nhanh (fast-respondmg) clia céc td may
phét khi 1én lu6i va quén tinh 16n ctia cdc méy phat bj sy ¢6 dé khéng phai cit
cong suit phat dot ngdt (generating-unit outage) lam mét kha ning phuc hoi
tan sb cua luéi.

Ngoai ra, dy trir quay va diéu dng t6 may phat phai thyc hién & nhidu
giai dogn trong bai todn diéu 49 dy trir (scheduled reserves) - dy trir off-line;
nhu vige xem xét céc loai t6 mdy trong hé théng (diesel khéi déng nhanh,
turbine hoi, turbine khi, thity dién,...). Dic tinh phat céng suit va gidi han cua
céc 16 méy phét ciling phai dugc xem xét. Noi cach khac bai todn didu do va
duy trir t& may phét phai tinh dén tinh kinh té cuia bai todn vén hanh,

Cubdi cing, dy trix to may phat trong hé th6ng dién phai tinh dén gi6i
han truyén tai cta hé théng (thudmg duge goi 1a dir tri “bo” — “bottling” of
reserves) va phai tinh toan d¢ du trir sao cho cé thé cho phép cac h¢ théng con
¢6 thé van hanh ddc 1dp va khi phén tich xem nhu chiing 1a cac hé théng dién
khéng lién két (electrically disconnected).

Vidy 3.2:

Xét mét hé théng bao gdm hai hé thong con ¢6 thé van hanh doc 1ap
duge lién két véi nhau thong qua hai dudmg day truyén tai nhu hinh 3.2.
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Diéu dong va du trit t6 mdy phdt

Prax=550MW

Hinh 3.2: Mé hinh h¢ théng dién c6 hai ving dje lap

Ving 1 gém ba may phat duge déanh sé 1a TM1, TM2, TM3; ving 2 gdm hai
t6 may duge ky higu 1a TM4, TMS. Céng suét 16n nhit ma hai dudng déy lién
cho phép din 1a 550MW. Téng cong sudt tai ving 1 1a 1900, ving 2 la
1190MW. Dix ligu cuia céc té may duge cho nhur bang 3.2.

Ving "0 may Kha ning phat Cong suat phat hién hiru

Bing 3.2: Dir li¢u cho vi dy 3.2
Hiy dénh gia vé kha ning dy trit vong cta hé thong nay.

Giai:

Tir dir ligu bai toén ching ta xdc dinh dugc cong suét phat cia timg
viing, lwgng dyr trif clia céc t6 may phét va cong suat chuyén dbi giira hai ving
nhu bang 3.3.

Ving To may P e Powt Cong suat Dur triv [ai Cong suit

phét viing quay vung chuyén

(MW)  (MW) '
ving
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0 | +160

-160

; 0()
903090 MW | 1310

Bing 3.3: Két qua phin tich trong vi dy 3.2

Tir két qua phén tich ta nhan thy riing khi bt ky mét may nio & ving
1 bi sy sy ¢b va tach khoi ludi thi lugng dy trit va kha ning truyén tai cia
dudng diy déu cung cip du dé bu dip lugng céng suit bj mat. Tuy nhién, tai
viing 2 néu t6 may TM4 bj cét ra khoi luéi, cho dit kha nang dyr trir cta tong
céc t6 may tai hai ving du dé bu ddp luong céng suit thiéu hut nay nhu do
kha niing truyén tai ciia duémg day chi 1a SS0MW, do d6 cong sudt tai ving 2
chi nhan duge i da la 600+550=1150 MW; nho hon cong sudt yéu ciu cia
tai. Nhu véy, trong truong hop ndy dé dam bao d6 tin cdy cung cip dién thi
viing 2 cén phai ¢6 thém méy phat dyr trir.

3.3. Ring bugc trong diéu djng va dy trir td may phait

C6 nhiéu rang bugc trong bai toan diéu dong & may phat. Nhimg vén
dé gi6i thi¢u trong tai lidu ndy 14 co ban nhat. Mot hé théng dién 16n ludn
duge chia thanh nhiéu khu vire khac nhau (cdc hé théng nho hon — power
pool). M&i mét hé théng con luén phii chju nhidu rang bugc khac nhau trong
van hanh nhu khé ning du phong ciia cdc mdy phat, dic tinh tai... Bén canh
d6 yéu cu vé d¢ tin cdy cung cép dién (reliability) ciia cac phu tai trong cdc
hé théng con khéc nhau cling khéc nhau. Sau ddy chiing ta xem xét mot sé
rang bugc co ban.,

3.3.1. Rang budc nhiét d9 td may phat

Nhiét do t5 méy phét la yéu té quan trong trong van hanh mdy phat
dién (dic biét 1a v6i turbine hoi) ddc biét 1a khi khéi dong va dimg may. Nhiét
d¢ 16 mdy chi thay ddi mot cham chap trong chu ky thdi gian vai gio. Diéu
ndy 1a mot han ché rdt 16 trong vén hanh nha méy nhiét dién va xem nhu day
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Diéu dpng va di triz 16 mdy phdt
1a rang budc cta loai nha may nay. Rang budc ndy duge thé hién qua ba myc
tiéu chinh sau:

Thoi gian lén hedi cuc tiéu — Minimum up time: Mot méy phéat khi da
dugc 1én ludi thi khong nén ngimg ngay.

Thoi gian nghi cuc tiéu — Minimum down time: Mot may phat khi di
dwge nghi hodn toan thi phai ¢6 khoang thoi gian cuc tiéu cin thiét trude khi
duge diéu dong trd lai.

Rang bugc nha mdy — Crew constraints: Néu mét nha may cé hai hay
nhiéu td may thi khong nén dé tit ca chiing cing 1én ludi mot lic.

Bén canh d6, vi nhiét d6 va ap suét ciia nha may nhiét di¢n phai thay
ddi mét cach tir tir, do d6 chiic chin phai c6 mdt phin ndng lugng tiéu tén khi
mdy phat lén ludi. Nang lugng nay khéng phai la két qua cua viéc phat cong
sudt vao ludi cia té may ma ching dugc xem xét nhu bai todn chi phi lén ludi
(start-up cost).

Chi phi 1én ludi cia t6 may s& lon nhét khi 15 may dang & trang thai
ngudi hoan toan (cold-start) va chiing s& nhé hon néu may phat vira méi duge
nghi, nhiét d6 t6 may con cao. Nhu vy, ¢é hai giai phép dé quyét dinh chon
ché d6 nghi ciia t& mdy. Thi nhét 1a cho phép ndi hoi-ndi siip de (boiler) tit
hoan toan (cool down) vi sau d6 gia nhiét tror lai dén nhiét dé van hanh khi
duge dicu dong; céch nay thudng dugc goi la cooling. Giai phép thir hai dugc
goi 1a nghi néng (banking); & diy ngudi ta vén gia nhiét cho ndi siip de nhung
chi dii dé duy tri nhiét d & diém vén hanh. Nhir vy, vén dé ciia bai toan vén
hanh nha méy nhiét dién 1a phai so sanh chi phi trong hai truéng hgp nay dé
chon giai phép tot nhat.

Chi phi khi khai ddng & trang thai cooling duge xac dinh nhur sau:
Csc = C(1-e¥).F+C¢ (3.01)
& diy: C. = Chi phi nhién li¢u khoi dong khi noi & didu kién ngudi hoan toan
(cold-start cost); don vi tinh 1a MBtu.
F — Gi4 nhién li¢u (fuel cost) tinh bing USD/MBtu.

C¢— Chi phi ¢b dinh (fixed cost); bao gom chi phi nhan céng va phi
bao tri tinh bing USD.

a - Hing sb thoi gian nhiét (thermal time constant) ciia t& may.

t - Thoi gian (tinh bing gid) d& may phat ngudi.
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DPiéu dong va dy triz 16 mdy phat

Trang thai cooling

Chi phi khdi d9ng

‘ Trang thai banking

|

1 2 3 4 5 Thai gian (h)

Hinh 3.3: Djc tinh chi phf ciia hai trang thai khi djng

Chi phi khi khéi dfng & trang thai banking dugc x4c dinh theo bidu thirc:

Css = CLFt+Cy (3.02)
v6i C, la chi phi nhién li¢u dé duy tri t& mdy & nhi¢t 4§ vén hanh (MBtuwh).
khi théi gian nghi nho thi chi phi & trang thdi banking s& nhd hon trang théi
cooling nhu minh hoa & hinh 3.3.

Cudi ciing, kha nang gidi han nhi¢t d¢ t& may cing lam thay dbi tin
suét bao tri, bao dudmg va thay thé thiét bj trong nha mdy dién va lam anh
huéng dén sb lugng td méy dugc diéu dong trong ludi.

3.3.2. Rang budc vé tinh hinh thiy ning

Viée diéu dong t mdy phat nhiét dién s& khong thé tach biét céc
turbine thiy dién ra khoi hé thémg vén hanh. Bén canh d6, cic t6 may phét
thily dién ngoai chirc nang cung cip dién ning con phai tham gia vao didu tiét
thiy lgi va chéng li. Chinh vi vay, khi tinh dén bai todn vén hanh kinh té hé
théng dién chiing ta phai quan tam dén didu nay.

3.3.3. T6 may vén hanh bét buge
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Diéu dong vés du triz 16 mdy phat

Trong hé théng dién, mot s6 t& mdy phat phai véan hanh hiu nhu subt

thdi gian trong nam. Nhimg t4 mdy nhu vy thuong giir vai tro rit quan trong

trong hé théng nhu tham gia vao viéc didu ép, diéu tin hay lam nhiém vu

cung cép cdng suit cho phu tai bén ngoai rit quan trong. Khi xem xét bai toan
van hanh phai hét sirc chii ¥ dén céc loai td may nhu viy.

3.3.4. Rang bugc vé nhién li¢u

Mét yéu té cAn quan tdm nita trong vén hanh hé théng dién 12 ngudn
nhién ligu. Thuomg chiing ta phai lén lich trinh nhién lidu (fuel scheduling)
cho céc t& méy phét trong hé théng. Khi van hanh hanh hé théng ching ta
phéi xem x¢ét gidi han nhién liéu boi lugng nhién liéu trong cdc nha may dién
rat 16n. Vén d& ndy dic biét quan trong véi cic Québc gia phai nhap khiu
nhién liéu. Bai todn diéu dong t6 may s& khéng thyc hién duge néu gidi han
nhién ligu ciia té méy dugc didu dong vugt qua gia trj cho phép.

3.4. Phwromg phép giai bai todn diéu djng td may
3.4.1. Vén dé chung

Piéu dong td may phat 1 bai toan twong déi phirc tap; dic biét 1a khi hé
thong 1én c6 nhiéu loai may phét khic nhau. Gia sir ching ta ¢6 N t& may c6
thé huy ddng va diéu do; khi d6 chiing ta phai chia phu tai thinh M doan khac
nhau. V&i M cép d tai va giéi han van hanh ciia N t& may phat thi phai dam
béo sao cho bét ky mét td may nao ciing cb thé cung cdp cho cac tai déc lip
va bat ky mét td hop cic may phat ndo ciing cung cép duge cho tai.

Gia thiét ring néu chiing ta thiét 1p cdc té hop diéu dong bing phuong
phap ligt ké (bét budc) thi tong sb lugng td hop c6 thé thiét Iap tir N té may
trong mot gid la:

C(N, 1)+ C(N, 2) +...+ C(N, N) = 2"-1 (3.03)
Trong d6 C(N, k) Ia td hop chép k cita N phin tir va:

_ N!
CN, k) (N—k)Lk!

Nhu vy, véi M cép do tai thi s6 t& hop 16m nhit ¢6 thé ldp duoge la (28-1)";
trong céc hé théng dién hinh thi day 1a mdt con sb rit 16n. Néu lam céch ligt
ké thong thuong thi s& khé ¢6 thé thye hién duge. Tuy nhién, mét sur thudn lgi
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Diéu déng va die trit 16 may phdt

trong hé théng dién 1a céc méy phét ¢6 sy rang budc va db thi phu tai ca céc
ngady khac nhau ¢6 dang gin giéng nhau. Do d6, chiing ta ¢6 thé dung cdc méi
quan hé dién hinh cua phu tai va td may phat trong viéc didu dong hé thong
I6m. Tuy nhién, trong hé thong thyc bai todn téi wu didu dong t6 may thu'fmg
da chiéu trong khong gian 10 giai. Ngdy nay, ngudi ta di ban rét nhiéu vé ky
th.ua!t giai nhung chung qui lai thudng ¢6 ba céch nhu sau:

+ Phuong phép danh séch wu tién — Priority-list schemes
+ Phuong phép qui hoach djng — Dynamic programming

+ Phuong phép qui hogch tuyén tinh hing s6 nguyén — Mixed integer-
line programming,.

Hién nay, trong cac hé théng dién hién hiru phuong phap danh sich wu
tién 1 dugc sir dung phd bién nhat trong bai toan van hanh. Phuong phép qui
hoach d¢ng chi duoc sir dung mang tinh dinh huéng t6i uu trong céc hé théng
16n con phuong phap qui hoach tuyén tinh hing sb nguyén van tiép tuc nghién
clru dé ap dung hiéu qua trong hé thong dién 16m. Trong pham vi cua tai ligu
nay chiing ta chi xem xét phuong phép danh séch wu tién. Hai phuong phép
con lai Sinh vién tu tim hiéu thém va xem nhu bai tap 16m (tiéu lugn).

3.4.2. Phwong phap danh sich wu tién

Ddy 1a gii phdp don gian nhiét trong bai todn diéu dong té may. Trong
phu'ong phap nay chiing ta tao ra danh sich céc t6 may theo thi tu chi phi san
Xudt trung binh tir nhé dén 1ém (hodc ngugc lai). Tir do, dya vao gidi han cong
suat phat ctia céc td mady chiing ta thanh lap giéi han cong suit phat cia céc td
hop tir tir céc td méy nay tao nén. Ngum van hanh chi ¢an da vao bang két
qua ndy va cd nhu ciu cua tai dé quyét dinh cho té may nao lén luéi hodc cit
t6 may no ra khoi ludi.

Vidy3.3:

Xét mot h¢ thong bao gdm ba mdy phat duge danh sé 1a TMI1, TM2,
TM3 6 chi phi san xudt trung binh dugc tinh toén va gi6i han cong sudt nhu
bang 3.4.

Chi phi sx trung binh inlMW) Pua(MW)
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Diéu dong va du triv té may phat

1507 600
VEJRS 100 400
MWh) | S0 200

Bing 3.4: Dir liéu cho vidu 3.3

Hay lap danh sich wru tién va phan tich lich trinh 18n luéi va cit ra khoi luéi
clia téc té may theo cic gia tr tai khac nhau.

Giai:
Tir dit liéu bai todn chiing ta c6 duge bang danh sach theo thir tu chi phi
san xudt 16n dan nhu bang 3.5.

400
A el 600
112 (USDMWh) | 50 200

Biing 3.5: Danh sich wu tién trong vi du 3.3

Vi béang céc t hop cac td may trong vin hanh dugc sip xép nhu bang 3.6
(lwu y ring & day ching ta khong ké dén chi phi khoi dong hay cét td may ra
khoi luéi).

TM2+TMI1+TM3 |

TM2+TM1 L

T™M2 SsiFREEI =S s 400
Bing 3.6: Danh séch t5 hop wu tién trong vi du33

Tir bang tong hop 3.6 ta rit ra cic két ludn cho viée van hanh nhu sau:
khi cong suét nhu cdu nho hon 400MW thi chi dé t§ may TM2 phat céng suét;
khi cong sudt nhu ciu nhé hon 1000MW va 16n hon 400MW thi cho hai t&
méay TM2 va TM1 phat va khi cong suét nhu cau 16n hon 1000MW (tét nhién
1a nhé hon 1200MW) thi cho ca ba té médy phat cong sut. Cha ¥ ring, két
luan trén hoan toan chwa dé cip dén vén d& dy trix hé théng.
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Diéu dgng va du trix t6 mdy phdt

Phin 1én céc bang danh sich wu tién duge xdy dung xung quanh cdc

méc dé ciit cdc td mdy ra khoi lu6i va trong vin hanh chiing ta tién hanh theo
cac bugce nhr sau:

Bude 1: Sau mdi gid tai giam, xac dinh xem c6 15 méay nao ma khi cit ra khoi

luéi ma cong suét vin con cung cdp cho tai (cé ké dén dy trir quay

. vong). Néu khéng thi tiép tuc vén hanh véi sb luong nhr cit. Néu c6
thi chuyén sang budc thir hai.

Bude 2: Xéc dinh s6 gio T trude khi may phét duge huy déng tr lai. Tét
nhién, chiing ta luén hiéu ring tai gidm va sé& tr& lai sau mot khoang
thdi gian nao do6.

Buge 3: Néu T nhé hon thoi gian cét cye tiéu cba t5 méy d6 thi vin giir
nguyén té mdy & trang thai két ndi vao lu6i. Néu khong thi chuyén
sang budc ké tiép.

Budc 4: Tinh todn hai gié trj chi phi: Thir nhét la tong chi phi sin xuét cho T
gi& tiép theo ciia t& may khi két ndi. Thir hai 14 tong chi phi cét t
may va khoi dong t6 may (xem xét ci hai truimg hop cooling va
banking truéng hop nio nhé hon thi 1dy). Tir d6 so sinh xem trudmg
hop cét td méy c6 tiét kiém hon hay khong. Néu c6 lgi thi cit, khdng
thi gitt nguyén t6 may & trang thai két néi.

Bude 5: Lip lai toan by cée bude tir 1 dén 4 cho cac td may tiép theo trong
danh sédch wu tién.

Bang danh sach liét ké theo kiéu danh séch wu tién ¢6 thé dugc thue
hién cho mt s6 t6 may c6 cac diéu khién rang budc gin nhu nhau.

3.5. Ciu hoi va bai tip

Cau héi 3.1: Tai sao phai xem xét van dé diéu dong va dy trix t6 may phat
trong van hinh hé thong dién.

Ciu héi 3.2: Hay néu va phan tich céc rang budc trong bai toan diéu déng va
dyr trit td may phat.

Céu héi 3.3: Cac phuong phép giai bai todn diéu dgng td méy phat. Phan tich
ro phuong phap danh sich wu tién.
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Diéu dpng va di trix té mdy pht
Bai tip 3.1: Mot hé thong gdm ba td méy phét turbine hoi véi dudng cong
chi phi nhién liéu (USD/h) trong (mg nhu sau:

C, = 500+5.32P,+0.0042P,*

C, = 400+5.5P,+0.005925P,”

C; = 180+5.8P3+0.008784P;”
Rang budc cong suit cac td may:

200 <P, <450

150 <P, <350

100 <P; <250

véi Py, Py, P; duge tinh bing don vi MW; khi téng cdng suit nhu ciu
Pp=550MW. Bo qua ton thit thit. Hay thiét lap bang céc trang thai
vén hanh tir d6 tim ra trang théi c6 chi phi vén hanh I3 nhé nhét,

Bai tip 3.2: Mot hé thong dién bao gdbm hai mién dugc lién két véi nhau
bing mét dudng ddy truyén tai c6 cong sudt giéi han la 300MW.
Mién A gdm ba may phét dugc danh s6 14 TM1, TM2, TM3; mién B
gdm hai t6 méy duoc ky higu 1a TM4, TMS. Téng céng suét tai mién
A la 1100, mién B la 700MW. Dir liéu cta c4c td méy duge cho nhu

bang 3.7.

Mién i 'l‘(‘)ﬁn};ﬁ) i \'h:i ning phat Cong suét phat hign htru
350
300
450
il i 300
| 12250 1800
Bing 3.7: Dir liéu cho bai tip 3.2

Hay dénh gid vé kha ning dy trir vong ciia h¢ thong nay va dua ra
gidi phép khdc phuc dé tang dd tin cdy cung cAp dién.
Bai tip 3.3: Mot hé thng bao gdm ba méy phét duge danh sé 13 TM1, TM2,
TM3 c6 chi phi san xudt trung binh duge tinh toan va gi6i han cong
sudit nhu bang 3.8.
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Diéu dong va du trit té may phat

Chi phi sx trung binh ( Pa(MW)

&t Bing 3.8: Dir li¢u cho bai tip 3.3
Hay lap danh séch wu tién va phén tich lich trinh 1én ludi va cit ra
khoi ludi ctia cée td méy theo céc gia tri tai khac nhau.
Bai 3.4. Hiy thiét 1ap bang trang thai diéu dong ti wu trong bai tip 3.1 khi
cong sudt cta phy tai ting tir 500 MW dén 1050 MW véi buée tang
1a 50 MW.
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Chuong 4: Diéu dj két hop

PIEU PO KET HOP GIUA NHA
MAY NHIET PIEN VA THUY
PIEN

4.1. Céc vin dé chung vé nha may thiy dién
4.1.1. Giéi thiéu

Két hop giita nha may thiy dién trong vén hanh thuéng phitc tap hon
nhiéu so véi viée két hop giita céc nha méy nhiét dién. Nguyén nhén 13 chiing
déu ¢6 vi tri quan trong trong hé thong dién; ching vira tao ra dién niing vira
tham gia diéu tiét thiy loi va lwgng nuéc ngd ra ctia nha may nay 1a lugng
nudce ngd vao cua nha méy kia (véi cdc nha may trén cing mét dong sdng).

Trén thé gioi hiém khi c6 hai nha may thiy dién nao la giéng nhau;
didu nay la do dicu kién ty nhién tai cac noi xdy dyng nha may la khic nhau
nhu lwu vie séng, hd chita nhan tao, phwong phép diéu chinh dong nudc,...
Tét ca yéu td trén |4 rang budc trong bai todn van hanh nha mdy thiy dién.
M¢t con séng thudmg bao gém nhiéu nhanh séng nhé 45 vao, nhiéu dap ndi
tiép nhau va trai dai trén mét khu vire rong 16n bao gdm lanh thd cta nhiéu
Qudc gia cling 1a mét khé khin trong van hanh nha méy thay dién.

Su phén biét rd rang nhét trong khé khan cia viée van hanh két hop
gilta céc nha may thity dién so véi céc loai khac dé 1a sy thay déi rong cua cac
bién rang buge. Chinh vi vdy, trong nhidu h¢ théng thiy dién ngudi ta phai
dua thém bai toan phy trong béi toan van hanh nha méy thuy dién la diéu
khién én dinh ngudn nudc va lich trinh x& nudce cho tuéi tiéu. Tém lai, vén




Chuong 4: Diéu d két hop
hanh két hop gilra cdc nha may thiy dién la phirc tap va tit ca cic nha méy
thuy dién la khac nhau.

4.1.2. Lich vn hanh cia nha may thay dién

Vin hanh nha mdy thiy dién ngudi ta thudmg chia lich 1am hai loai 12
lich dai han (long-range hydro-scheduling) va lich ngén han (short-range
hydro-scheduling).

Ljch vin hanh dai han: Bao gbm dy béo dai han kha ning ciia ngudn nuée
va lich trinh xa nuc tai cc thoi diém khéc nhau dé dam bao kha nang dy trit
ctia hd chira, dam bao nuée cho tudi tidu va didu tiét 1a.

Mot chu ky lich vén hanh dai han thuong ndm trong khoang mét tudn
dén mt nidm hodc vai ndm. Vi bai todn ndy ching ta phai ding téi céc sb
ligu vé kha ning cia by ddp, mia trong nam, két dy bo khi tugng thiy vin
va ding cdng cy phan tich théng ké dé phan tich.

MS§t van dé quan trong trong lich vén hanh dai han 12 phai xem xét dén
an ninh chinh trj va lgi ich kinh té ctia Quéc gia. Tir céc sd liéu ¢6 duge, phai
dy dodn dugc céc trinh trang xau nhat c6 thé xay ra dé c6 ké hoach huy dong
cac loai nha may khac.

Tom lai, lich van hanh dai han la phai giai quyét bai toan toi wu vé
chinh tri, kinh té, xa hdi cia Quéc gia. Ngudi ta thudng ding céc ky thuét sau
trong bai todn vén hanh dai han céc nha may thuy dién.

Phwong phdp qui hoach dong: phuong phép nay thuéng moé phéng toan b
cic khoang thoi gian trong mt chu ky (thudmg 12 mét ndm) va xem d6
nhu mét tip hop cac diéu kién.

Phuong phdp mé hinh hé nuée két hop (composite hydraulic models):
Phuong phép nay thuémg thyc hién cho mét s6 hd chita dién hinh.

Phwong phdp mé hinh xde sudt chi phi san xudt (statistical production cost
models).

Lich v@gn hanh ngin hgn: Khoang thoi gian trong loai nay nam trong khoang
tir mot ngay dén mot tuén bao gdm tét ca cc td mdy trong hé théng sao cho
dat dugc cyuc tiéu chi phi sin xuit trong méi chu ky tai tvong img. Trong bai
todn ndy, céng suéit nhu cau, luu lugng dong chay v kha ning cung cép ciia
céc td mdy xem nhu dugc biét truée. Tap cac diéu kién khoi dong (nhu mirc
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Chuong 4: Diéu dj két hop
nuée hd chira) duge cho biét, ky vong clia bai todn 13 tim ché do van hanh tdi
uu trong khi chiing ta phai di tim cdc ring budc tir nha may thuy dién, nhiét
dién va hé théng. Mt phin ciia rang bude nha méy thiy dién dién 1a didu
kién ciia diém gap nhau gitta hai cip do tai (diém két thac-end point) dé 1am
sao phit hop véi lich vin hanh dai han va chu ky xa nuéc di duge thiét 1gp
treée d6.

4.2. Djc tinh niing lrgng ciia turbine thiy dién

Cén nhic lai ring cic yéu cAu ciia vén hanh nha may thily dién phin
Ién dugc danh gié tir cic giéi han phai ganh chju cta cac théng s6 nhu ngudn
nude, diéu tiét 1a, giao théng, thiy san, du lich, sinh hoat,... va céc doi hoi
khéc vé& ban than ngudn nuéc nhu dic tinh bién ddi thé ning cia dong nudc
thanh di¢n ning. Nang lugng nudc hru trir trong mét turbine duge dénh gid
b&ng tich sb gitra lvu hrgng dong nude vao turbine va do cao hiéu dyng cia
cft nude. S6 lidu théng ké cho thdy cir khoang 1000 ft’ nuée (tuong duong
28.31m’) @6 xudng tir do cao 42.5ft (1£t=0.3048m) thi tao ra mét ning lugng
twong duong véi 1kWh dién. Hay néi cach khic 42.51t% nuée dé tir do cao
1000ft cling tao ra ning lugng trong duong 1k Wh.

Céc thanh phén co bin cia mt nha may thiy dién da duge dé cap
trong cac mén hoc trude day. Trong tai ligu ndy ching ta chi xem xét cic qua
trinh vé mat ning luong. Cong suit tao ra cia mét t& may ty 1& thudn véi tich
s6 giita luu lugng nude di vao turbine trong mdt don vi thoi gian va d§ cao
hi¢u dung cia cft nude. Nhu véy véi mét luu lugng nhéd nhung dé cao Ién
hodc lwu lugng Iém d§ cao bé ching ta van c6 dugec mét td mdy phat dién
cong suit 16n. Khao sit cho thdy ct lwu lugng 1fY/s véi d cao hidu dung
100ft thi cong suét tao ra tuong img khoang 8.5 kW. Néu tén hao do dong
chay 1a 5% (twong duong véi 5ft) thi véi luu lugng 1 cong sudt tao ra tuong
duong 8 kW (8.5*95%), Tuy nhién, do ¢6 ton hao trong turbine ma trong thue
té v6i hru lugng 11 va d6 cao hidu dung 100ft thi véi mot turbine da cai tidn
s& tao ra lugng cdng suit khoang 7 kW.

M@t vén dé dit ra cia turbine thiy dién 1a khi d¢ cao mye nuée phia hd
chira nhé hon mirc cho phép (myc nude chét) thi ép lye nude vao dudmg bng
va dua vio canh turbine s& yéu hon mirc én dinh cho phép cua turbine. Khi d6
t6 mdy phat béit budc phai ngung phét cong sudt vi co thé din dén mit kha

66



Chuong 4: Diéu dp két hop
néing diéu khién. Mat khéc, khi lugng nuéc vé hd qua 16n, d& bao vé hd chira
ngudi ta bit budt phai x4 nudc, khi d6 vén dé diéu tiét 1i khong thé dam nhén.

Turbine trong cdac nha may thiy dién thudng ding hai loai co ban d6 la
turbine Francis va turbine kiéu chén vit (propeller). Turbine Francis thuémg
dung cho céc t6 may phat c6 dé cao hi¢u dung cét nudc tir 60ft dén 1000fL.
Turbine kiéu chan vit ding trong cic nha mdy c6 d¢ cao cdt nude thip hon
(khoéng tir 10 dén 60ft). Ngay nay ngudi ta con thiét ké turbine kiéu chén vit
nhung c6 kha ning diéu chinh cinh huéng (pitch blading) thudmg goi 1a
Kaplan turbine c6 hi¢u suéit van hanh cao hon. Cac turbine thuy dién khi hoat
dong & ché dg diy tai c6 thé dat hiéu subt tir 85 dén 90%. Trong thiét ké hién
hanh, céc té may phét ding turbine Francis hodic kiéu chén vit ¢6 diéu chinh
cénh huéng c6 thé van hanh & tim cong suét tir 65% dén 125% cong suét dinh
mie cla t6 may. Véi loai chin vit ¢6 dinh 1a 90% dén 110%. Ddi véi céc nha
mdy thiy dién c6 d§ cao ¢ft nude hiéu dung 1én hon 1000t nguoi ta phai sir
dung turbine xung lyc hofic turbine Pelton. Véi hai loai turbine ndy, dong
nuée d6 vao turbine s& di tryc tiép vao céc canh hudng hinh mudn duge géng
sat trén tryc turbine.

Yéu t6 anh hudng rét 16n dén hiéu sudt cia mot turbine thiy dién la
cong sudt van hanh, Khi van hanh & diéu kién non ti hiéu sudt cé thé dudi
70% (& tam nay thuong bj han ché v@n hanh vi 1y do gi6i han cia sy rung
déng turbine va bot khi trong ludng nuée). D cao hidu dung ciia cdt nuée
ciing anh hudng dén hiéu suit van hanh cta turbine thiy dién.

Vién dé tiét kiém lugng nudce trong vén hanh nha méy thiy dién ciing
rdt quan trong, d3c biét 1a vao cic thoi diém cudi mia khé. Khi d6 , ching ta
phai tinh todn két hop céc td méy sao cho véi cing mdt lugng cdng suét nhu
cdu tir nha may, phai van hanh tén it nuéc nhét. Can néi thém ring mét
turbine thiy dién van hanh ddy tai s& c6 hiéu suit cao va lugng nudc phi tén
it hon hai turbine vin hanh 50% tai.

4.3. Bai todn diéu d§ két hop
4.3.1. Phin loai

Trong van hanh hé théng két hop s& cb ba loai co ban phy thudc vao sy cén
bang giita cong sudt phat may phat thity dién, cong suit phét cia méy phat
nhiét dién va nhu cdu cua tai (ké ca ton thit cong sudt trong mang).
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Truéng hgp thir nhét 13 trong hé théng céc turbine thiy dién chiém hau
hét vai trd phat cong sudt, turbine nhiét dién hau nhu hiém khi phat. Véi hé
thong logi nay, bai toan diéu dd kinh té chi yéu 1a bai toan didu tiét nude xa
sao cho thda tit ca cic diéu kién rang bude vé thiy lei, didu tiét 1, anh ninh
chinh trj, giao théng va nhu cdu vé ning lugng cung cép. Vi bai toan ching
ta c6 thé 4p dyng céc ky thuét giai twong tu nhu véi bai todn diéu do gitra cac
td méy nhiét dién da phan tich & chwong 2. Trong hiu hét cic nha may thiy
dién vige diéu d9 co thé thyc hién théng qua md phéng hé théng ngudn nuéc
va xem xét mirc nude hé chira dé tao ra lugng nude (nang luong) tich trit 1a
cyc dai. Khi md phéng cho hé thdng nha may thity dién nim trong mét khu
vuc dja 16n rong 16n cén chi y dén thai gian di chuyén cua ludng nudce gitra
céc nha may (d5i véi cac nha may c6 lién hé véi nhau vé dong chay).

Trudng hop thir hai 1a hé thong ¢6 sy hién dién giita nha méy thiy dién
va nha mdy nhiét dién, tuy nhién céc nha mdy thiy dién nim kha xa tim phy
tai. Khi d6 bai todn c6 thé dua vé bai toan vin hanh ti wu céc t& may nhiét
dién trong hé théng nhu da phén tich.

Trudng hop thr ba 1 hé théng c6 sur hién dién gin nhu cén bing giita
nha méy thiy dién va nha may nhiét dién va c6 nhing néi cong suédt do nha
mdy thily dién tao ra chi chiém mét phan nho téng cong suit nhu ciu cia hé
thong. Lic ndy chiing ta phai sir dung k¥ thuat cyc tiéu chi phi san xudt cia
céc nha méy nhiét di¢n va thira nhan tit ca cac rang vé mit thiy dién. Nhiém
vu chinh ciia chuong ndy 13 tim hiéu truomg hop nay.

4.3.2. Diéu dj di¢n niing

Xét md hinh gdm hai ngudn cung cép dién ning cho mdt phy tai nhur
hinh 4.1. O diy mt ngudn dai dién cho nha may thiy dién, mét ngudn dai
di¢n cho nha may nhiét dién.

q C

Py Pg

Py
Tai

Hinh 4.1: Mb hinh hé théng két hep
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Chuong 4: Diéu dj két hop

Chiing ta gia thiét ring ban than dién nding phat ra tir nha may thuy dién co
thé cung cdp du cho tai trong mdt khoang thoi gian cho phép nao d6. Nghia
la:

Pllj(m) 2 PL‘- j-_-] o ]max (401 )
Tuy ‘nhién, dién ndng kha dung cia nha méy thiy dién khong du dé cung cép
cho tai tai moi thoi diém. Tire 1a:
Spn<Sen 4.02)
=l

™~
Trong d6: n; 14 s giés trong phan dogn tai thit j va S+, =Ty, = tdng cdc phan
Y]
doan tai.
Nhién thdy ring néu ching ta sir dung toan bd dién ning tao ra tir nha may
thily dién thi chi phi vén hanh ciia nha may nhiét dién 12 nh nhit. Mgt céch
téng quét dién ning yéu ciu tir nha may nhiét dién duge xac dinh nhir sau:
A=Spn-  Sen, (4.03)

=t J=l

Chiing ta khong yéu cdu turbine nhiét dién van hanh trong toan bj thai gian
Tmax 810 nén dién ning tao ra tir nha may nhiét dién duge xéc dinh:

A= i}’&n, (4.04)

ol

véi N, 1 s6 phén dogn ma nha méy nhigt dién van hanh va 3°n, <Tpe

J=t
Nhu vdy bai toan van hanh t6i wu tré thanh bai toan tim cyc tiéu ham dién
nang tao ra tir nha may nhiét dién Cy :
N,
Min(Cy) = min(Y.C(P, )n, ) (4.05)
J=l
véi phuong trinh rang buge la didu kién cdn bing dién ning:
N,
S Pyn,-A=0 (4.06)
gl

Phuong trinh Lagrange lic nay la:
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Chuong 4: Diéu dj két hop

N, N
L= 3 C(Pyin, +MA-Y Pyn,) (4.07)
J=l =
A
2
qg
S
Dién nang do nha may
thiy dién taora
Pgp

Dién nang do nha miy
nhigt dign o ra

T Toa ¢
Hinh 4.2: Phiin bd difn niing gitra hai logi nha méy
Gia trj cyc tiéu ctia Pg; 1a nghiém ctia phuong trinh:
aL _ dC(Py) o _
E dPSl A. 0 Vol Fl .e ‘NS
Hay aCUEy) o, véij=1...N, (4.08)
dP,

Diéu ndy ¢6 nghia 14 nha méay nhiét dién nén van hanh & cing mét suét ting
chi phi A trong toan b céc phan doan tai ma né van hanh. Goi Ps Ia gid tri tdi
wu cong sudt phat ciia td may trong toan bd céc phin doan tai khi ching van
hanh thi bai toan diéu d3 i wu dwoc minh hoa nhu hinh vé 4.2.

Khi d6 tdng chi phi trong toan bd cc phan doan tai 1a:

N, N,
Cr= Y C(Piy)n, = C(Pso). 3.m; = C(Pso).T, (4.09)

re! J=l
N,
véi Te=3 n, 1a tong thdi gian van hanh ctia nha may nhiét dién. Nhu i xem
=l
xét & chuong hai. Ham chi phi C ctia nha may nhiét dién 1a ham béc hai theo
cong suét phét c6 dang C(Ps) = a+bPg+cPg’. khi d6 téng chi phi dwge xac dinh
theo biéu thire:

Cr = (a+bPsgt+cPsy)) Te (4.10)
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Chuomg 4: Diéu dj két hop

Cén chi y ring:

N N,
3 Pyn, =Y Pyn, =PgoTy= A 4.11)
J=!

J=i

tir d6 ta ¢6, T, = 73‘-, thay vao (4.10) ta dugc:
50

Y

Cr= (a+bpso+cpsoz)PA (4.12)

Se
Gi trj Py dé Cr cyc tiéu dugce xéc dinh nhér phuong trinh:
dc; _ —ad

= +cA=0 4.13
P, (Pl ()
Suy ra: Pgy = \E (4.14)

Cin chi y thém ring khi vén hanh & cdng suét Py, thi hiéu sudt nhiét cia
turbine cling s& dat gié trj cao nhit.

Vidy 4.1:

M¢t nha may thiy dién va mét nha may nhiét dién cing cung cip cho
mdt tai khong ddi co cong suit 100MW trong mdt tudn. Théng sé ciia hai nha
mdy dugce cho nhu sau:

Nha mdy thuy dién: q=320+14P, f'/h
20MW < Py < 120 MW
Nha mdy nhiét dién:  C, = 60+13Ps+0.03Ps"
10MW < Ps < 60 MW
a) Khi gidi han dién nang cta nha méy thuy dién la 10000 MWh. Hiy xéc
dinh thi gian van hanh v cdng suét phat t5i wu cia nha may nhiét
dién.
b) Thay vi gi6i han dién ning, ngudi ta gioi han lugng nuéce xa tdi da cua
nha mdy thity dién l1a 250.000 ft’. Hay xéc dinh thoi gian van hanh ciia
nha may nhiét dién.

Giai:
a) Ta c6 tdng nhu cu dién niing cia tai trong mot tudn (168 gid) 1a
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Chuong 4: Didu di két hop
A = 100*168 = 16.800 MWh

Vi gi6i han ciia nha méy thiy dién la 10.000 MWh nén lugng dién
ning yéu cAu tir nha may nhiét dién 1a 16.800-10.000 = 6800 MWh.

Cong suét phat t6i uu ciia nha may nhigt dién duge xdc dinh theo cong

thire (4.14):
= ja_ |60 _
PSO—J: Jaoj 44.7 MW

Nhu vy thoi gian van hanh t6i wu cia nha may nhiét dién trong mét tudn 1a:

=880 _ 1501

0 447
Két ludn: diéu d¢ t6i wu cia hé théng trong mét tudn 1a nha méy nhiét dién
van hanh véi cong suit 44.7 MW trong thai gian 152 gi&. Néi cach khéc nha
mdy thiy dién s& vén hanh véi cong suat 55.3 MW (100-44.7) trong thoi gian
152 giér va vén hanh véi 100 MW trong khoang thdi con lai ctia tudn (16 gid).
b) Trong trudng hop ndy ta nhan thdy cdng sudt nhé nhét ma nha méy
thily dién bat bugc phai phat 12 40 MW (vi cdng suét 16m nhét ciia nha
mdy nhiét dién chi la 60 MW). Khi d6, lugng nuéc téi thidu phai xa la:
q) = (320+14%40) T,
Khi nha médy thdy dién cung cdp toan by céng suat cho tai. Thi lugng
nude phai xa la:
Q2 = (320+14*100)(168-T,)
theo gia thiét thi: qz + q; = 250.000 f’
gidi h§ phuong trinh trén ta duge T= 46.38 h.
Nhu vy, nha mdy nhiét dién s& van hanh & cong suat 60 MW trong théi gian
46.38 gior dé dam bao lugng nude xa khong virgt qua 250.000 ft’.

4.4, Bai todn ditu 4§ két hgp ngin han

Bai toan diéu d¢ két hop ngin han (Short-term Hydrothermal
Scheduling) phai dam bao hai yéu cau la lugng nude xa cia nha méay thuy
dién va cyc tiéu chi phi viin hanh cua nha méy nhiét dién.
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Chuomg 4: Diéu g két hop

J Phdn dom tﬁi
I S § 1 Lugng nurée vé trong phén dogn j
~2 —— |V Thé tich hé chica vio cubi phn
= ) 5 dogn j ~
. | @ Luongnubc chgy miy trong phin |

dogn j |
s, Lugng nurée trin trong phdn dogn j

8 B s e roae

Hinh 4.3: M6 hinh h¢ théng két hop véi cée ring bufe thiy vin

M6 hinh phin tich cia bai toan trong truong hgp nay duge minh hoa nhu hinh
4.3. O day, nha may nhiét dién dugc dai dién bing mét td may véi cong suit
phét Ps. Nha mdy thiy dién dugc mé hinh bing mdt td may thiy dién véi
cong sudt phat Py. Ching ta gia thiét ring dién ning cia nha may thiy dién
khéng dii cung cdp cho toan b tai trong sudt chu ky tai va thé tich nuée 1én
nhét trong hé chira co thé giai phéng hét trong théi gian cia mot chu kY T
gio.

Khi phan tich bai toan dieu d¢ t6i wu trong trudng hgp nay chiing ta gia
thiét lugng nudc tran (spillage discharge) la bing khéng va tdng thé tich nude
chay may phai duge xéc dinh. Khi d6, bai todn diéu do téi wu cé thé duge
thiét 1gp bing cach tim cyc tidu ciia ham chi phi nhu sau:

Min(Cr) = $'n.C, (4.15)

s

véi rang budc: zn /4, = qro (tong muée chay may)
=i
PytPs; =Py
can huu y: inﬁ Tian
=/

rang budc vé dong nudce duge thiét 1ap nhu sau:
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Chuong 4: Diéu dg két hop
V; = V, khi j=0 (V, 14 thé tich ban d4u — starting volume)
V; =V, khi j=jpax (Ve 12 thé tich cudi — ending volume)

Qmin = q|<q,max .=I.--jm
q; = Q (Q 1a lugng nuéc chay may ¢6 dinh trong mét gi¥ cu thé nao
d6).
Ngoai ra khi phan tich bai toan van hanh chiing ta gia thiét 46 cao hiéu dyng
cia cft nude 1a khong ddi. Khi d6 luu lugng nuée chay may chi phy thude
vdo cong sudt ngd ra clia nha mdy thuy dién. Lic nay ham Lagrange ¢6 dang;
L= z[n}C(Pg)+ A (P, =Py—Py H"’ﬁl:z”ﬂj(‘pm)‘%o] (4.16)

™! =i

Va tai mét khoang j=k nao 6, d& c6 nghiém téi wu thi:

oL _
p, °
va o
P,
Tir d6 ta dugc: n ) =y, 4.17)
dPy
Va B 24 "‘h =k (4.18)

Chiing ta giai h¢ phuong trinh (4.17) va (4.18) bing céc k¥ thuat nhu da trink
bay & chuong 2.

Trong trudmg hgp xét dén ton thit ciia mang trong bai todn didu d két
hgp thi rang bugc vé can bing cong suit tai mdi gidr ¢ dang;

PLj + Plossj = PH] + st (4.19)
Khi d6 phuong trinh Lagrange sé& cé dang:

L= }:{n C(Py )+ A (P, + Py — P, p)]+5[z n,q,(Py)- qm] (4.20)

a~l

Két qua ta ¢ h¢ phuong trinh két hop trong khoang giér thir k nhur sau:

dC(P )
= +’°*—mapm A (4.21)

g, O -
Py “ap, e op, Ak (4.22)
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Chuong 5: Quy trink vidn hanh nha may Nhiét dign

QUI TRINH VAN HANH NHA
MAY NHIET PIEN

5.1. Qui trinh védn hanh turbine

Vi nha méy nhiét dién turbine gdm c6 turbine hoi va turbine khi.
Trude dédy, hai loai turbine ndy van hanh hoan toan véi ngudn nhién ligu
riéng. Tuy nhién, ngéy nay dé da dang trong vén hanh, ngudi ta da ché tao
turbine c6 thé chay véi ca hai ché do. Trong tai ligu nay, chi gidi thiéu qui
trinh vén hanh ciia turbine khi. Qui trinh vén hanh turbine hoi vg co ban ciling

fuong tu.

5.1.1. Cic thiét bj chinh trong mét turbine khi

Céc thiét bj chinh trong mét turbine khi bao gdm:
+ Nha loc gi6, may nén gié va budn dot
+ Turbine
+ Hé thong giam tdc
+ Ong khéa turbine
Ngodi cic thiét bj chinh turbine con ¢6 hé théng céc thiét b phu tre di
kém bao gém:
+ Hé théng nhét bdi tron
+ H¢ théng nhét thiy e
+ Hé théng nhét kiém so4t (trip oil)
+ Hé thong nhién liéu
+ Hg théng séy va thong gi6
+ H¢ thong gi6 nghién (phuc vu cho viée tan diu thanh suong gitp cho qui
trinh dét don gian.
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Chieong 5: Quy trinh vin hanh nha mdy Nhiét dién

+ Hé théng chira chay

+ H¢ thong nuée 1am mat

+ Hé théng trés truc

+ H§ thong do nhigt 46 va diu khién : viée do nhiét dé phai thyc hién & nhiéu
vi tri nhu cénh turbine, nhiét 46 may nén £i6, nhiét d6 nhdt bdi tron..

+H¢ thong ngudn dién (g6m ca AC va DC)

+ H’é théng mdy tinh diéu khién turbine: hé théng didu khién turbine khi gom
nhiéu may tinh ¢6 nhiém vy diéu khién va bio v§ sy lam viée binh thudng cia
Gasturbine nhu: khdi dong, diéu khién tai, ngimg turbine, tré& truc, .... Ngoai
ra con ¢6 mdy tinh vugt cép (du phong) B.I.O (Back-up Interface Operator)
ding khi mdy tinh chinh bj truc tric.

Cic thut ngir thudmg gip phai khi sir dung mdy tinh didu khién

DEMAN DISPLAY: hién thj cdc thong sé theo yéu ciu.

BACK-UP DISPLAY: tuong tw MAIN DISPLAY nhung céc 6 chirc niing

va céc thong sb duge sip xép khc di.

CONTROL REFERENCE: gdm céc théng s6 tiéu chudn diéu khién sy 1am

viéc cuia turbine khi.

WHEELSPACE TEMPERATUES: cdc nhiét d6 cua céc thermocouple

tAng cénh turbine.

EXHAUST THERMOCOUPLE: cic nhiét d6 cua céc thermocouple khéi
thoat.

FUEL STROKE REFERENCE: diéu khién nhién ligu béng tay (FSR man)

AUXILIARY CONTROL: chay / ngimg tré truc.

MECHANICAL OVERSPEED TEST: thir vugt thc co.

LOAD CONTROL: diéu khién tai.

GAS FUEL: xem céc thong s6 vé ché dé dét gas.

COMPOSITE LOGIC: xem céc bién logic trong may tinh.

COMPOSITE REAL: Xem céc bién logic c6 thye trong méy tinh.

INLET GUIDE VALVE CONTROL: diéu khién IGV.

MODULATED IGV CALIBRATION: dat mirc hi¢u chinh tyr dong cho do

mé IGV.

GCV/ SRV CALIBRATION: djt mirc hiéu chinh tr ddng cho d9 mé van

diéu chinh gas (gas control valve) va van ngimg gas (stop ration valve).

LIQUID FUEL CALIBRATION: dit mirc hi¢u chinh ty dong cho dé mé

van servo dau.

DIESEL STARTING MOTOR: chay thir (test) diesel bing tay,
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Chueomg 5: Quy trinh vdn hanh nha mdy Nhi¢t dign

START-UP PERMISSIVES: kiém tra lai cic bién dua dén “Ready to
start”
GAS VALVE DISPLAY: thdng s6 46 m& servovalve gas.
BEARING/OIL. TEMPERATURES: nhiét dd nhét dén va thoat khoi bg
truc.

. WATER WASH TURBINE/ COMPRESSOR: rira w6t turbine/ méy nén
g10.
TURBINE ABRASIVE CLEANING: rira khé turbine.
SYUCH DISPLAY: kiém soét viéc hoa dign. C6 thé cho hoa dién ti dong
va phét 1énh déng may cét hoa véi ché do Manual Synchronuous tai méy
tinh chinh.
L60SYNC1 SYNCH PERM: xem tdt ca cic théng sb ¢ lién quan dén viée
hoa di¢n ngay khi di diéu kién hoa dién (thuomg xem trong trudng hop du
diéu kién hoa dién nhung khéng déng duge may cét hoa).

5.1.2. Kiém tra truéc khi khi djng turbine khi

Trudc khi khéi dong turbine khi van hanh vién phai thuc hién hoan tt
cac han muyc kiém tra sau:

Phin co:

1/Nha loc gid:
+ Khéng ¢6 vit la trong phong hrge gié
+ Céc luge gi6 tot, sach s& va duge gin chit
+ Pudmg din gi6 vao méy nén gié binh thudng
+ Céc duomg dng dén gi6 théi luge gin chat
+ Mat bing xung quanh nha loc gi6 sach s&

2/ Két céu Jp dat cac phin turbine khi binh thudmg (may nén, giam téc,
budng dét, méy phat, by true, ndi truc...)

3/ Céc phong gian may phai duge giir vé sinh sach s&, khdng c6 vét la.

4/ Cac thiét bj do luong, bao vé turbine khi phai ddy du va & vi tri séin sang
lam viéc

5/ Van nuéc rira may nén gi6é dong

6/ Cac van tin hiéu dén céc mét thin mo

7/ Céc chd béi tron phai duge tra md hodc nhét béi trom.
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8/ Hg théng nhét bbi trom:
+Muyec bdn nhét phai day: kim ddng hé chi F
+ Phéi & 3 bom nhét: chinh, phy va khdn: sin sang
+ Phai du 2 b lam mét nhét: chi van hanh 1 bg, 1 by du phong
+ B 2 luge nhét: chi van hanh 1 bg, 1 by du phong
+ Céc kiéng xem nhét sach sé, thay rd nhét chay ra
+ Céc cong tic 4p suit: di va sin sang lam viéce
+ Dudng rit khi bdn nhét binh thudng
+ Hé théng nhét sach s, khéng c6 hién tugng xi chay nhaét.

9/ H§ thong ddu dét ngoai may:
+ Céc bom dau chuyén: sin sang

+2 luge dau thd sach s&: chi van hanh 01 b, 01 b dyr phong

+ 2 luge dau ngoai sach s&: chi vin hanh 01 bd, 01 b du phong
+ Céc dong hé do ludng diy di theo so dd va sin sang van hanh
+ Bdn diu phal chira déy di diu chay (néu sir dung dau tét)

+ Mé van cap diu tir bon

+ Céc van ddu hit va dau thoét cia cic bom: mé

+ Van xa diy céc luge diu: déng

+ Van xa gié cic luge dau: déng

+ Van trude va sau cong to dém dau mé

+ Van tit cong to dém diu: déng

+ Céc van tin higu dén csc déng hd: m&

+ Van x4 dau thira trds vé bdn: mé

+ Van diéu ap: Auto

+ Khdng c6 hién tugng xi chay diu.

10/ Hg théng dau dét trong may:

+ Cic thiét bj van chuyén va do luomg va bao vé phai diy du va sin
sang van hanh.

+ Van tin hi¢u dén ddng ho do 4p suit diu dét trudc stop value: mé

+ Van xa glé va van xi day luge dau cao ap: déng

+ Céic van dén ddng hd do sai biét ap suét luge diu cao dp: ma

+ Van ty dong xa ddy buong dét: mar

+ Van ty dong xa day ng khéi: mé

+ Stop value: dong

+ Ham diu dong; can

+ Khéng ¢6 hién tugng xi chay diu dbt.
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11/ H¢ thong nhién lidu khi:

+ Khong ¢6 hién tugng ro khi
+ Céc thiét bj diéu khién, do luong va bao vé phai diy du va siin sang
lam viéce.
+ Yéu cdu kiém tra theo qui trinh vén hanh hé théng khi dét ding cho
céc turbine khi.
12/ Hg th(‘mg nhét thuy lyc:

+Thiét bj van chuyén va do luéng va bao vé diy du sin sang vin hanh

+ 2 luge nhét thuy lye: chi van hanh 01 b, 01 bd dy phong.

+ Céc van din tin hi¢u dén déng hd do sai biét luge nhét thuy lye: mé

+ Van dén tin hiéu: mé

+ Van xa gio luge nhét thiy luc: déng

+ Van xa day luge nhét thiy lye: dong

+ Van lam déy lugc nhét thiy lyc: déng

+ Test value: dong

+ Théng s6 vin hanh ciia h¢ théng nhét thuy lyc binh thudng, khéng c6
hién tugng xi chay nhét.

13/ Hé théng nhét kiém soat:
+ Céc thiét b phai dly du, sin sang vin hanh
+ B béo vé vuot toc co: & vi tri gidi triy
+ Van tin hiéu dén dong hd do p suat nhét kiém soét: mé
+ Céc van tin hiéu dén cac cong tic dp sudt: mé
+ Céc van test: dong
+ Théng sé van hanh cua hé thong nhét kiém soat binh thudmg, khéng
¢6 hién tugng xi chay nhét.

14/ H¢ théng sy va thong gié:
+ Céc clra chop 14y gi6 vao va thoat gi6 ra: mé
+ Quat My gi6 sin sang van hanh.

15/ Hé théng gié nghién, gi6 thdi sach: X

+ Céc thiét bj van chuyén va do ludng va béo vé phai diy du va sin
sang véan hanh.

+ Nhét béi tron mdy nén gi6 nghién phu: du

+ Nhét bdi tron may nén gié nghién chinh: c6 nhét chay qua kiéng xem
nhét

+ Van cép gi6 cho may nén gié nghién: m&
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+ Van xa tai mdy nén gié pghién phu: dong
+ Céac nit bit trén dudng ong: chit -
+ Diy cu-roa truyén dong gifra Diesel vA may nén gié nghién phy: sin

sang lam viéc.

16/ H¢ thdng gié chén — gi6 lam mét:

hahh

+ Céc thiét bj van chuyén, do ludmg va bao vé ddy du va sin sang vén

+ Van cép gié chén by truc: mé.
+ Van cép gié: mé.
+ Céc CB cap ngudn: déng.

17/ Hé théng nuée 1am mat:

hanh

+ Céc thiét bj van chuyén va do ludng phai ddy du va sin sing vén

+ Myc nuée 1am mét tai bon: F (diy)

+ Céc quat lam mat nuée binh thudmg,

+ B tan nhiét sach s& vé sin sang lam viéc.

+ Van cdp nudc tir bdn dén hé thdng: mé.

+ Van cép nuée 1am mét Diesel: ma.

+ Van sau bom nuéc [am mét: mé.

+ Van truée va sau b 1am mat nhét 1am viée: mé.

*+ Van truée va sau bg lam mat nhét dy phong: dong.
+ Céc van diég khién nhiét d9: auto.

+ Van nudce dén bd 1am mat nuéde: mé.

+ Van nude tir bd 1am mat nude tror v& bén: md.

+ Van nudc sau khi lam mat Diesel tré vé bdn: ma.
+ Van dén tin hiéu dén ddng hd do 4p suét nudc: m.
+ Céc van x4, nat xa: dong.

18/ Hé théng chira chay tu déng;

+ Gian Diesel: d0i cac cam bién phat hién lira.

+ Gian turbine: di cdc cam bién phét hién lira.

+ Gian gidm toc chinh di cdc cam bién phét hién lira.
+ Hg thong CO, siin sang lam viéc (auto)

19/ Méy khdi dong Diesel:
Cén kiém tra céc théng sé sau:

+ Muc nhét béi tron Diesel.

+ Bén chira diu chay Diesel. ,

+ Thiét bj vin chuyén h¢ thong diu dét Diesel binh thuémg,

+ Thiét bi van chuyén hé théng gié va khéi thoat Diesel binh thudng.
+ Thiét bj van chuyén hé théng nhét béi tron Diesel binh thuong.

+ Thiét bj vén chuyén hé théng nhét b ly két binh thuong.

+ Thiét bj vin chuyén hé théng nudc 1am mat binh thuomg.

+ Khong c6 hién tuong xi chay nhét, nuéc, diu.
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+ Bé-ma-ro-tc‘gt. )

+B{ diéu khién Governor & mire téi thiéu. N

+ Céc thiét bj do ludng, diéu khién va bao vé day du va sin sang lam
viéc.

+ May Diesel: v¢ sinh sach sé&.
20/ Hé thong tré truc:

+B0mnhottrotmcsénséng

+ Bo ly két co binh thuong.

+ Hé thong tr& tryc diy du, khong cé hién tugng xi chay nhét.

21/ Hé thong d.éu khién n IGV(Inlet Guide Valve) :
+ Céc thiét bj diéu khién, do ludmg va phai bio vé diy du sén sang lam
vigc.
+ Khéng c6 hién tugng xi chay nhét trén hé théng,

22/ Bén thé turbine va may nén gié binh thuong
23/ Phan chod thodt turbine va éng khéi binh thuong

24/ Hg théng do luong nhiét do:
Tét ca céc thermocouple do nhiét do phai diy du va sén sang lam viéc.

Phin dién:

1/ Céc ngudn diéu khién sir dung dién xoay chiéu sin sang
2/ Ngudn diéu khién mot chiéu sin sang
3/ Ngudn cap cho céc thiét bj phy tro:
+ Cﬁp ngu6n cho cdc quat lam mat: ON
+ Cap nguon cho may nap binh: ON
+ Cap nguon cho bit thé diéu khién: ON
L Cap nguon cho b sdy mat phat dién: ON
3 Cap ngubn cho bén diu dong: ON.
+ Cap nguon ti théi huge turbine: ON
+ Cap nguon cho mdy nén thol luge: ON
+ Cap nguon cho quat méy bién thé chinh: ON
+ Cap nguon dén anh séng may phat: ON
+ Cﬁp nguon cho hé théng Relays: ON
+Cép nguon sy ti trung thé: ON
7 Cép ngudn cho chéu cim ti trung thé: ON
+ Cap ngudn énh sang nha loc gi6: ON
+ Cép ngu6n sdy cap trung thé: ON
+ Cap nguon quat thong gié t trung thé: ON
+ Cﬁp nguén 4nh séng ti trung thé: ON
+ Cép nguon thoi luqc gié may phét: ON
+ Cép nguon cho bd séy chéng dong suong:
+ Cap ngudn cho dén 4nh sing khén gian may.
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+ Cap ngudn dén ti diéu khién Kkich tir
+ Cép ngu&n diéu khién méy cét ddu cuc: ON
+ Cép ngudn cho tii diéu khién méy phat: ON
+ Cép nguén cho ti diéu khién turbine: ON
+ Cép nguon cho tii bién thé chinh: ON
+ Cap nguon cho dong co bom chia diu: OFF
+ Cap nguén di¢n dén bugx dénh Itra: ON
+ Cap nguén dléu khién h¢ thong ctru héa CO,: ON
+ Cép nguon den bang dleu khién turbine: ON
+ Cép ngudn dén bang didu khién may phat: ON
+ Cép nguén dén bang diéu khién kich tir: ON
+ Cép ngudn dén cam bién gas: ON

4/ My cit hoa dién: dua vao vj tri sin sing 1am viéc.
5/ Méy phat di¢n: sin sang lam viéc
6/ T trung thé: sin sang lam viéc.

Cic truimg hop cim khéi dong turbine khi:

1/ Khéng dii cdc mach bao v¢ ty dong.

2/ Cac béo v¢ dién, co tic dong trip mdy ma chua khic phuc dugc nguyén
nhén,

3/ Mt trong céc bom nhét khéng sin sang van hanh.

4/ Khong c6 nhét chay ra qua bg truc.

5/ Céc bt thudmg do khéng tré truc khi ngimg mady.

6/ Céc han ché phan thiét bj turbine khi, mdy phat dién.

5.1.3. Vén hanh turbine khi
Thao tic chay miy

Vin hanh vién c6 thé véan hanh turbine & ché d¢ bing tay hay w dong
hoan toan théng qua Iénh tir mdy tinh didu khién, Khi dat dén tin sé phat
dong bo thi tién hanh cho hoa dién (ty déng hay bing tay) Khi may phat da
két ndi vao ludi véan hanh vién sé didu chinh gid tri tai can phit. Cé ba ché 4§
chinh dinh tai

+ Ché do BASE: May s& ty ddng ting tai dén tai nén

+ Ché d PRESEL: May s& gilt & mét gia trj tai dd chon trudc

+ Ché dp PEAK: My s& ty dong tang tai dén gia tri dinh (trong van
hanh, Vén hanh vién khong dugc thyc hién chay & ché do tai nay)
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Ngoi ra, trong qué trinh vén hanh, Vin hanh vién cé thé didu chinh ting,
giam tai tir Iénh & bang diéu khién hay diéu chinh dién ép (diéu chinh cong
sufit phan khang).

Thao tic ngirng may

Cé hai ché d) dimg l1a dimg binh thuong va dimg khén cdp
(emergancy).
Dimg binh thuomg: Vao man hinh diéu khién chon STOP méy s& ty déng
giam tai, tdch khoi ludi, thyc hién tién trinh dimg may.
Dimg khdn cdp khi ¢6 sw cd:

Véao mén hinh diéu khién nhin EMERGENY STOP: miy s& ngimg
khén cép va thyc hién tién trinh 1am ngudi may. Luu ¥ phai béo céo lanh dao
va xéc dinh dugc nguyén nhan sy ¢b trude khi giai trir.

5.1.4. Kiém tra thao tac khi chay turbine khi

1/ Khéi dgng turbine:
Chi duge phép khoi dong turbine khi khi c6 hiéu lénh yéu cdu cia diéu
5 hé théng. Gidm déc, P.Giam dbc ky thujt nha méy hodic quan déc phan
xudng vén hanh.
2/ Trude khi khoi déng turbine khi ca van hanh phai thyc hién hoan tét viéc
kiém tra thiét bj nhu da néi & trén.
3/ Tién trinh dang khéi ddng turbine khi phai theo di tién trinh khéi dong
clia may.
4/ Trong qua trinh 1én may, Vin hanh vién phai thuéng xuyén kiém tra va ghi
nhan cdc yéu cau sau phai binh thudmg;
+ D¢ rung.
+ Tiéng dong la.
+ Xi lau: dau, nhét, nuée, gid, khi chay.
+ Ché d6 chay & céc budng ddt.
+ Théng sb van hanh,
+ T chirc xir Iy céc bét thudmg.
+ Ghi thdng sé timg giai doan khi khdi dong véo nhat ky van hanh:
- Gio khai dong.
- Gi&r Diesel ting téc.
- Gidr dat toc 46 20% dinh mirc, danh lira, théng sb nhiét d6 khi
chay, 4p suét ddu cic voi dbt, do rung céc géi truc.
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- Gits dat tdc @6 40% dinh mirc, thong s nhiét d¢ khi chéy, 4p
sudt céc voi dot, ¢ rung.

- Gidr tich Diesel va céc théng sé & thai diém tich diesel.

- Gidr dat dii tdc 49 dinh mirc, va céc thong sé & thoi didm turbine
d téc db.

- Gior hoa dién.

5/ 'i‘rong qua trinh khéi dong, néu Diesel khéng tach dugc thi phai ngimg may
6/ Nguyén tic kiém tra khi may dang chay

phép.

+ Vé thong s: khdng c6 bét cir thong s nio vugt qué trj sé dinh mirc.

+ Vé tinh trang: khéng cé bat thuémg nao xdy ra trén thiét bj. Vd: xi,
chay, am thanh la...

+ Ghi théng s6 hang gi&s vao nhat k¥ vin hanh

+ Phai td chirc xir Iy ngay khi ¢6 bat thuomg xay ra.

+ Ngimg may néu théng s5 v tinh trang may vi pham gi6i han cho

+ Béo cdo kip thai cdc bat thudng hay sy ¢é cho lanh dao nha mdy.

7/ Cac trudmg hop ngimg khin cép turbine khi:

+ May rung manh, dgt ngét qua gisi han cho phép.

+ Xay ra tai nan’trén thiet' bj

+ Xdy ra chay no trén thiét bj

+ C6 tiéng khua va cham kim logi trong céc phin quay.

+ Mit nhét boi tron géi truc

+ Céc goi tryc c6 hién tugng béc khoi thit thuong.

+ Théng s6 ting dén gidi han sy cé ma bao vé khong téc dong.

+ Myrc bon nhét bi tron giam thip dén gii han va tiép tuc giam

+ Vugt toe d ma bao vé khong tic dong.

+ Céc trudng hop ngimg khin cip méy phat dién, may cét chinh, may

bién dp chinh, may bién 4p ty ding,
8/ Xt 1y khi c6 chdy xay ra & gian thiét bj phy, gian budng dét, gian giam téc

chinh:

Truong hop hé thong CO; tw dong tét.

dién.

+ Mach ty ddng s& tic dong ma xjt CO; vio cac gian méy turbine khi.
+ Ngimg mdy khan cap (néu méy khong tw ngimg durgc).

+Kiém tra xem c6 dfip tat lira dugc hay khéng.

+ Dong céc cira va 14 trip lai (néu chua duge déong).

+ Sir dung chira chéy biing tay ting cuémg néu cin.

+ Bdo trudng ca hé trg chita chay.

+ Khong duge xit nuée vio thiét bj dang nong va khi chua duge cit

Truong hop hé !htfng CO; ty dong khdng hoat dgng:
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+ Nhanh chéng ddy cd mé co khi bing tay & dan chai CO,, CO, s& tyr

Xit. L

+ Ngimg may khan cip. '

+ Sau d6 thyre hién giong nhir phin hé th(‘)ng CO, tu ddng t6t.
9/ X 1y khi ¢6 chdy & may phat dién va may kich tir:
Tru'ang hop chay trong gtan kich tir:

+ Ngimg may khan cép.

+ Duing CO, dé chita chay.

+ Béo trudng ca hé trg chira chay.

+ Khéng dugc dung nuéce hay binh bot dé chira chay.
Truong hop chdy trong may phdt hay may kich tir:

+ Ngimg may khén cap.

+ Dung CO; xjt vio phong hit gié lam mat may phat dién.

+ Béo truomg ca hd trg chira chdy.

+ Kiém tra nhiét d6 méy phat dé biét con chay hay khong.

10/ X 1y khi c6 chay xdy ra & chc thiét bj dién thugc td may turbine khi:
+ Ngimg may khén cép (néu may khéng ty dong ngimg).
+ Té chirc cét dién khu ue bi chay.
+ Dung céc chai COz dé chira chdy.
+ Bao trudng ca hd trg chita chay.

5.1.5. Kiém tra truéc khi ngirng turbine

+ Theo di tién trinh turbine khi binh thuéng:
+ Chon 1énh dung & man hinh didu khién, may sé tir dong gidm cong
suit P, Q va cit mdy cit dau cyc.
+ Khi td¢ d§ turbine gidm con khodng 95% tée dd dinh mire:
- D6i ngudn dién ty dimg
- Bom nhét phy chay dé cdp nhét béi tron.
- Quat lam mat ngimg.
+Khi tée d9 turbine giam con khoang 40% téc d6 dinh mirc:
- Déng nhién li¢u, budng dét mat lira, bom dAu dét ngimg,
- IGV déng.
+ Khi tdc d giam con 20% tée d dinh mire: cit kich tir mdy phat dién.
Néu nhit d¢ nuée lam mét nhét < 40°C thi quat lam mat nuée ngimg.
+ Khi téc dé turbine bang 0 bd trd tryc s& lam viée dé lan truc turbine
dinh ky 3 phut/la.n mdi lan 15s.
Trong subt qua trinh dimg may Van hanh vién phai ghi nhén tt ca cac
thong s6 & timg glal doan:
+ Kiém tra tdt ca cic thiét bj dé phat hién cac bt thuong néu cé.
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+ Kiém tra ghi théng s6 cac thiét bi con tiép tyc lam viée trong thoi
gian may lam ngudi.

5.1.6. Kiém tra khi turbine ngirng dy phong

+ Hang ngay Vén hanh vién phai cho tré truc turbine it nhét 1h.
** + Dinh ky mdi tuan test diesel 1 14n. M3i lin 2 phuit.
+ Dinh ky 1 tuéin chay khéng tai turbine khi 1 Iin dén téc d6 dinh mirc
dé x6ng néng trong 20 phit (néu trong 1 tudn méy khéng chay lan nao).
+ Vin hanh vién phai thudng xuyén kiém tra, ghi théng s6, vé sinh thiét
bj trong gid di ca.
+ Kiém tra sy thuong xuyén: may phét, céc ti didu khién...

5.1.7. Xir Iy sy ¢6 bit thudng ciia turbine khi

Trong mdt nha mdy dié¢n méi sy c6 déu duge mé héa bing mét ma béo
dong va mot tén tin hiéu riéng biét. Diéu nay s& gitp cho qu4 trinh nhan dan
va xtr ly sy ¢6 nhanh chéng. Trong tai ligu nay sé€ gidi thiéu cdc loai s cg
dién hinh thudng xéy ra khi vin hanh turbine, Céc thong tin dudi diy duge
tham khao tir qui trinh van hanh va xir Iy sy ¢6 cta ciia mot nha may nhiét
dién cu thé.

Ma bdo Tén bdo djng

EXHAUST
TEMPERATURE HIGH
Nhi¢t 4 khi thoat
cao_bdo dong

XXXX

EXEHAUST
OVERTEMPERATURE | do &
Qué nhi¢t do khi thoat
TRIP may.
DIAGNOSTIC ALARM
Béio déng chin dodn
chwra hoan tit.
OFFLINE
DIAGNOSTIC
RUNNING

Mach chén doan chwa
hoan tit,
MAINTENANCE
FORCING MODE
ENABLE
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Dang sir dung Forcing
MANUAL
TRIP_LOCAL

Dpny B e aees)

MASTER
PROTECTIVE
STARTUP LOCKOUT | Kiér
Béo vé chinh khéa mach

khéi dong -

PROTECTIVE
MODULE ETR RELAY
TROUBLE

Khéx relay bao vé truc

BLECTRICAL OVER
SPEED TRIP-HP
Tée d6 vuot qué 110%
tde do dinh mire.

CONTROL SPEED
SIGNAL
TROUNBLE_HP

Tin hi¢u diéu khién tdc
d hu Trip mdy.
PROTECTIVE
MODULE
OVERSPEED TRIP_HP
Khéi bao vé vuot toe hu
Trip

PROTECTIVE SPEED
SIGNAL
TROUBLE_HP

Tin hiéu bao vé vugt toe
hur trip mdy.
OVERSPEED TEST
MODE SELECTED_HP
Pang thir vurot tée do
chon ché 8§ vurot tée

OVERSPEED BOIL
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)

.5

TRIP_HP
Vugt tée co trip may do
bao vé vugt toe co lam
vige

TURBINE
UNDERSPEED

Turbine téc o thip do
cubi tién trinh khoi dong
ma téc d§ chua di tée do
yéu ciu

CUSTOMER TRIP
Trip béi thiét bi lip
thém.

CUSTOMER START
INHIBIT

Khéi dgng bj khéa do
thiét bj 1ip thém.
TURBINE
INCOMPLETE
SEQUENCE

Turbine khdng hoan tat
chu trinh do mach dién
khong thye hién duge
tién trinh hoan tit.
FAILURE TO START
Khéng khéi dong duge
do mach diéu khién médi
lira,

FAILURE TO IGNITE
Moi Iira bj tryc triic do
khdng méi lira duge
trong thoi gian 1 phut -
bao djng

FLAME DETECTOR
TROUBLE

B{ phat hi¢n lira truc
tric do mit than lam
viéc sai_bao dong
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LOSS OF FLAME TRIP 1 tra ok a1
Trip may do mét lra buong dot ¢é b

CHAMBER FLAME
OUT DURING
SHUTDOWN

Budng dot bj mét Iira khi
ngimg méy do mét lira
s6m khi ngimg méy_béo
dong

STARTUP FUEL
FLOW EXCESSIVE
TRIP

Trip méy do nhiéu nhién
ligu vao budng dbt khi
khoi dong

FSG GAS NOT AT
MAX LIMIT

Béo dong khi diéu khién
FSR bang tay

LOSS OF
COMPRESSOR
DISCHARGE PRESS
BIAS

MEiit tin hi¢u dp sudt. Do
bd chuyén tin 4p sudit
khong tét. bdo ding
TURBINE AIR INLET
DIFF PRESSURE
ALARM

Sai 4p luge gié turbine
cao_béo djng

AUX LUBE OIL PUMP
MOTOR RUNNING
Bom nhét phy chay
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EMERGENCY LUBE
OIL PUMP MOTOR
RUNNING

Bom nhét khin chay

LOW LUBE OIL
PRESSURE TRIP
Ap sufit nhét bdi tron
thép trip.

LUBE OIL PRESSURE
LOW )

Ap suit nhét thip_béo
dong

LUBE OIL PRESSURE
SWITCH TROUBLE
Cdng tic ap sudt nhét
hur,

LUBE OIL LEVEL
LOW
Muec nhét bdn thip
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LUBE OIL TANK
TEMPERATURE LOW
Nhiét 49 nhét bon

thép bdo dong

LUBE OIL HEADER
TEMPERATURE HIGH
Nhiét dd nhét bdi tron
cao_bdo dong.

Do nhiét 49 > gia trj cho
phép

LUBE OIL HEADER
TEMPERATURE
HIGH_TRIP

Nhiét d nhét bdi tron
cao-trip may.

Do nhiét d nhét éng
g6p = gid trj cho phép
LUBE
TEMPERATURE
SWITCH TROUBLE
Cbng tic nhiét 9 nhot
hur

HYDRAULIC SUPPLY
PRESSURE LOW

Ap suit nhét thiy lye
thip_béo dong

Do 4p sudit nhét thuy lyc
< gid trj cho phép

LIQUID FUEL HYD
PRESSURE SWITCH
TROUBLE

Cong suiit ap suit nhot
trip oil tryc triic.

Do cdng tiic ép suéit nhot
tryc trdic hay dp sudt

STARTING DEVICE
TRIP
Diesel lic khdi dong tu
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DIESEL TEST MODE
SELECTED
Diesel & ché dd Test

DIESEL FAILURE TO
START DIESEL khong
khdi dong duoc do
diesel khong chay dugc
sau ln thir khéi dong
diesel

DIESEL FAILURE TO
BREAK TURBINE
AWAY

Diesel khong kéo dugre
turbine

STARTING DEVICE
LOCKOUT pheé
Diesel khéi ddng bi khoa

DIESEL FAILURE TO
STOP

Diesel khong ngimg
duge

DIESEL LUBE OIL
PRESSURE LOW
Ap sufit nhét diesel thip

DIESEL ENGINE
COOLING WATER
TEMPERATURE HIGH
Nhiét dé nuée 1am mat
diesel cao.

RACHET TROUBLE
Tré trye truc tric

Do b trd truc lam viée
khéng hoan tit tré truc
khdng diing chu trinh.

RACHET DID NOT
START

Trd trye khéng khos
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dong duge

RACHET MOTOR
OVERLOAD
g?ng €0 trr tryc bj qua

COOLING WATER
LEV% LOW

M n nudc lam mat
tnkp

COOLING FAN
MOTOR BREAKER
OPEN

Quat 1dm mét nude
ngimg

Do Vin hanh vién ngimg
hay do dong co qua tai

INLET GUIDE VANE
CONTROL TROUBLE

TRIP
Trip do diéu khién IGV
truc tric

Do vi tri géc mé IGV
khong ding

INLET GUIDE VANE
CONTROL TROUBLE

ALARM
Mach diéu khién IGV
tryuc trdic béo dong
INLET GUIDE VANE
POSITION SERVO
TROUBLE

Servo didu 1:,? IGV
tryc tréic do mét tin hiéu
hoéi tiép.
COMPRESSOR INLET
THERMOCOUPLES
DISAGREE

Nhiét ngéu do nhiét 4§
gi6 vao khong t6t
WATER WASH
INHIBIT
WHEELSPACE TEMP
HIGH

Céim rira nude nhiét do
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5

tang canh cao
CONTROL PANEL
TEMPERATURE HIGH
Nhiét @) bang diéu

khién cao

EXHAUST FRAME
COOLING AIR
PRESSURE LOW

EXHAUST TEMPERA
TURE HIGH
Nhiét 4 khf thodt cao

EXHAUST
OVERTEMPERATURE

TRIP
Quaé T° khi thodt-trip
may

EXHAUST
THERMOCOUPLES
OPEN TRIP

Céc thermocouple T° khi
thodt hé mach trip may
EXHAUST
THERMOCOUPLE
TROUBLE

Nhiét ngdu khi thoat tryc
tréc- do bj hu
COMBUSTION
TROUBLE

Bubng dét truc tric

Do ché d) chédy phan bé
& céc budng dot khong
déu hay hong nhiét ngiu
HIGH EXHAUST history dé x4c dink
TEMPERATURE Xir 1y 1ir 4 in ghi nha
SPREAD TRIP i tra XAS dih cheth
Trip mdy do sai biét T
khi thoét cao

Do ché 3 chay phén bé
& céc budng dot khong
déu hay hong nhiét ngiu.
VIBRATION START
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L-

INHIBIT

Mach bao vé do rung
khong cho khéi dong
Do hur héng & mach béo
vé dj rung

HIGH VIBRATION
TRIP OR SHUTDOWN
Trip may do d9 rung cao

VIBRATION SENSOR
DISABLED

Cam bién d rung khong
phu hop

Do miit tin hi¢u tir cam
bién do rung
VIBRATION
TRANDUCER FAULT
B9 chuyén tin hiéu rung
hu

Do tdng trd cam bién do
rung thay déi

HIGH VIBRATION
ALARM

D3 rung cao béo djng

VIBRATION
DIFFERENTIAL
TROUBLE

Do cam bién dd rung
trén cling bé tryc sai biét
LIQUID FUEL
CONTROL FAULT
Tin hi¢u didu khién
nhién li¢u DO tryc tric

LIQUID FUEL STOP
VALVE FAILURE TO
OPEN

Valve stop déu khong
md duge
Do valve stop déu khong *
mé duge khi dén thi : o
diém danh lira.

LIQUID FUEL FILTER
DIFF PRESSURE
HIGH
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Sai bi¢t 4p sudt luge dau | INSU IU0C dau neoal (ot thi Kier
cao. gk > i ch dicy
DISTILATE FUEL
TEMPERATURE HIGH
Nhiét dj ddu dét cao.

ATOMIZING AIR
TEMPERATURE HIGH
Nhiét d§ gi6 nghién cao.

MANUAL
SYNCHRONIZING
LOCKOUT

Khéa ché d§ hoa dign
béng tay.

AUTO
SYNCHRONIZING
LOCKOUT

Khéa ché do hoa dién tu
dong

BUS
UNDERVOLTAGE-NO
AUTO SYNCH

Dién 4p thanh c4i hoa
dién thap-khong hoa
AUTO duge.

FAILURE TO
SYNCHRONIZE
Khéng hoa dién duge.
Do d diéu kién hoa ma
khdng déng duge may

DIFFERENTIAL TRIP
Trip méy phét do bao vé
so léch tac dong.

Do sy ¢ mdy phit role
87G tic djng.
GENERATOR
BREAKER TRIPED
May cét mdy phat trip.
Do MC déu cyc bj cat ty
dong hay bang tay.
BEARING DRAIN
TEMPERATURE HIGH
Nhi¢t 46 nhot ra khoi bé  FKiém hé thong nude lam 1hGr
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Chueong 5: Quy trinh vdn hanh nha mdy Nhiét di¢n

WHEELSPACE TEMP
DIFFERENTIAL HIGH
Sai biét nhiét d§ ting
canh cao

Do cée nhiét ngdu do
nhiét d6 cua cing 1 ting
cénh léch nhau
WHEELSPACE
TEMPERATURE HIGH

Nhiét d ting canh cao

AUXILIARY MOTOR
OVERLOAD

Djng co thiét bj phyu qud
tai

DC MOTOR
UNDERVOLTAGE
(LUBE OIL)

Dién ap DC bom nhét
khén thi

BATTERY CHAGER
AC UNDERVOLTAGE
Pién dp AC méy nap
binh thip

LIQUID FUEL
PRESSURE LOW

Ap sut diu dt thép.

EXHAUST FRAME
COOLING SYS

TRBL UNLOAD

Hé théng Jam mét swon
turbine tryc tric giam
{ai.

CONTROL SPEED

SIGNAL LOSS-HP

BATTERY DC

UNDERVOLTAGE

Dién thé binh ACCU
p




Chueong 5: Quy trink v@n hanh nha mdy Nhigt dién
BATTERY 125DC mav dang anh xin naing

GROUND
Hé théng DC cham dét

PROTECTIVE Kot Asaven ahin Biv i
MODULE lang 1oc,

ACCELERATION iém trar

TRIP-HP

COOLING WATER
TEMPERATURE HIGH
Nhiét d6 nuée 1am mét
Cao.

ram

EMERGENCY PUMP
OVERLOAD

Bom nhét khén qua tai.
Do role nhiét téc dong

ELECTRIC FAULT-
NOMAL SHUTDOWN
Sy ¢ may phat dién-
ngimg mdy binh thwomg  |'d
POSITION IGV FAULT D
IGV sai vj tri D
Do IGV déng mé khong
ding tién trinh

COOLING FAN
MOTOR BPEAKER
OPEN

Quat lam mét nuée
ngimg

TURBINE COMP
VENT FLAP CLOSED

EFFECTIVE CO;
DISCHARGE
B3 xit CO; tic dong




Chueomg 5: Quy trinh vdn hanh nha may Nhiét dién

DEAD BUS
PERMISSIVE TO
CLOSE

Cho phép hoa dién vao
luéi tréng

FIRE PROTECTION
SYSTEM TROUBLE

Hé thong bao vé chiy

truc tric
Do cam bién phat hién
Itra hu

FIRE
Chiy

FIRE IN TURBINE OR
ACCESSORY AREA
Chay & gmn turbine hodc
gian thiét bj phy
COOLDOWN
SEQUENCE RUNNING
Chu trinh lam ngudi
dang 1am viée
COOLING AIR FAN
FAULT

Quat lam mét bién thé
chinh tryc tric

TCC AIR COND
POWER SUPPLY
FAULT

Ngudn cung cdp cho
may lanh phong diéu
khién hong
DISTILLATE FUEL
SKID TROUBLE
Tram bom diu dét b
tryc triic

Do dp thodt suit bom
déu chuyén thip hay
bom hur

WASTE TANK LEVEL
HIGH

Muyc bdn déu (nuéc)

dong cao




Chuong 5: Quy trinh vén hanh nha may Nhiét dign

GENERATOR Kiém tra ¢ méan hinh may phat dé x2

ELECTRICAL

TROUBLE

Sy ¢b phin di¢n may

phat

GENERATOR

PROTECTION

UNDERVOLTAGE

Dién ap cép cho bio vé

.
vé may

méit ngudn cung cip

CO; DISCHARGE

INHIBITED

Hé théng CO; khong

hoat dfng duge

Do cd ldp hé théng CO,

5.2. Qui trinh vén hanh may phit
5.2.1. Dic tinh may phéit dién

Khi van hanh, Van hanh vién cén ndm rd dic tinh cia may phat dién
minh dang van hanh nhu:

+ Nha ché tao

+ Ma sb, s serial

+ Cong suat biéu kién

+ Cong suét van hanh lién tuc

+ Dién 4p dinh mirc

+ Cuong d6 dinh mirc

+ Hg s6 cong sudt djinh mic

+ Tén sb dinh mirc

+ Tée d6 dinh mirc

+ Nhiét d6 gi6 vao lam mat

+ Nhiét d¢ gi6 ra lam mat

+ Luu lugng gié lam mat

+ Cach dau diy

+ Céip céch dién stator va rotor

+ Nhiét do cudn day stator toi da

+ Cudmg d dinh mirc rotor

+ Dién thé dinh mirc rotor

+ Téc do vuot tde

+Dérungbétruct6i da

+ Dic tinh ctia may phat kich tir
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Chuong 5: Quy trink van hanh nha may Nhiét dign
5.2.2. Man hinh di¢u khién m4y phit

Vin hanh vién giao tiép v6i may tinh diéu khién qua man hinh hién thj
va thudmg cé phim chiic ning véi cac ky hiéu thuémg gip cia né duge hién
thi trén man hinh nhu sau:

+ ACK: ghi nhan bao dng

“+ 4+ ALRM: hi¢n bao déng

+ ENGR: chi sir dung khi chay thir nghiém may

+PREV: hién thj trang d3 hién ngay trudc trang hién hanh

+ PG? : hi¢gn MENU dé chon trang

+ PG->: ding dén trang ké tiép

+ PG!: chon trang hién thi sy ¢6 xay ra

+ ESC: chi sir dung khi chay thir nghiém méy
Céc man hinh hién thj dugc t5 chire trong timg trang. M&3i trang gém 1 danh
séch cdc théng sb theo 1 chi d& dinh trude (nhiét d6, béo dong...). V6i mot
may phat turbine thi cac c6 cac trong co bin nhu sau:

+ Trang so db 1 s¢i td may Gas turbine

+ Trang céc trang théi Logic (cac vi tri mdy cit...)

+ Trang cic gia tri vé dign cita mdy phat (dién 4p Startor, dong Startor,
P,Q, S, cosp...) .

+ Trang céc gid trj vé nhigt do (startor, khéng khi noéng, khong khi
lanh

e + Trang céc hu hong thude phén diéu chinh kich tir.

+ Trang cac hu hong thude phin diéu khién va kiém soat

+ Trang céc hu hong vé may bién thé

+ Trang céc hu hong vé méy phat

+ Trang céc hu hong phu cia gas turbine
Trong céc trang man hinh may phat thi man hinh dau tién dugc vu tién hién
thj. C4c man hinh s& ty déng tr& vé man hinh wu tién néu khong c6 yéu cdu
tdc dong bén ngoai (thudng sau 5 phit man hinh trang wu tién s& hién thj thay
thé man hinh truge d6). Man hinh trong wu tién cho biét tét ca cac thong sb
chinh ciia may phat ma Vén hanh vién can theo ddi: so db 1 s¢i khai quat cia
t6 may gas turbine, cling nhu vai dir lidu vé may phat (dién 4p, nhiét do
startor, P, Q...)

Cadc thudt ngix chinh hay g@p trong cdc trang man hinh nhw sau:

LOGICAL STATE: Trang thai LOGIC
- LOCAL/REMOTE CONTROL: diéu khién LOCAL/REMTOTE cua bd
AVR
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Chuong 5: Quy trinh vdn hanh nha may Nhigt dign

- UNIT CIRCUIT BREAKER: OPENED/CLOSED-méy cét hoa: MC dau
cye

- FIELD CIRCUIT BREAKER: OPENED/CLOSED-mdy cét kich tir

- NORMAL CIRCUIT BREAKER: OPENED/CLOSED-méy cit tu ding
NOMAL

- STANDBY CIRCUIT BREAKER: OPENED/CLOSED-méy cit ty ding
STANDBY)

- LINE CIRCUIT BREAKER: OPENED/CLOSED-may cét luéi

- LOAD FUSE SWITCH OPENED/CLOSED-ciu chi

- REGULATION IN SUBEXCITATION LIMITATION-diéu chinh kich tir
n&m trong gidi han kich tir phu

- REGULATION IN VOLTAGE/ FREQUENCY LIMITATION-giéi han
dién 4p trén tin s6 hoat dong.

CAC GIA TR] VE DIEN

- EAD: Cong to di¢n nang phat

- EAI: Céng to dién ndng thu

- ERI: Cong to dién nang vo cong thu

- ERD: Cong to di¢n ndng v6 cong phat
- Uex: Dién ap kich tir

- Iex: Dong dién kich tir

CAC GIA TRI VE NHIET

- Bar temperature: \ ¢ (nhu;t dd cudn day Stator)

- Cold air temperature: C (nhiét 4 khong khi vao lam mét)

- Warm air temperature: °C (nhiét d6 khong khi ra sau lam mat)

EXCITATION REGUTATION FAULT- Cic hu hong vé phan diéu chinh
kich tir

- EXCITATION TRANSFORMER OVERHEATING | ST STEP- May bién
thé kich tir qud nhiét cdp 1

- EXCITATION TRANSFOMER OVERHEATING 2 ST STEP- May bién
thé kich tir qué nhiét cép 2

- EXCITATION RECTIFIER FUSE FAULT Chi bao vé bd chinh luu bi hu
- EXCITATION TOO LONG - Kich tir mdi qua lau

- EXCITATION OVER CURRENT 1 ST STEP - Qué dong kich tir cap 1

- EXCITATION OVER CURRENT 2 ST STEP - Qué dong kich tir cap 2

- VOLTAGE REGULATOR POWER SUPPLY FAULT - Phin do ludng
trong bd diéu chinh dién ap bj hu

- EXCITOR ROTATING DIODE FAULT - Diode quay ctia bg kich tir bj hu
- EXCITATION LOSS - Mit kich tir

CONTROL AND MONITORING FAULTS - Cic hu héng vé diéu khién
- CONTROL/MONITORING 125 VDC FAULT - Ngudn 125VDC ciia phin
diéu khién va kiém soat bj hu
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Chueomg 5: Quy frink van hank nha mdy Nhiét dign

- PROTECTION 125 VDC FAULT - Ngudn 125 VDC ciia phén bao vé bj hu

- UNIT BREAKER 125 VDC FAULT - Nguén 125 VDC ciia may cét hoa bj

hu

- PROTECTION MEASURING CIRCUIT FAULT (UPSTREAM OF CB)
(Mach do ludng ciia bao vé bj hu phia trude may cit)

- DATA ACQUISITION SYSTEM MEASURING CIRCUIT FAULT

(Mach do ludng cia hé théng nhén di liéu bj hu)

- PROTECTION MEASURING CIRCUIT FAULT (UPSTREAM OF CB)
(Mach do ludng ciia bdo vé hur phia trirge may cit)

- SYNCHRONIZING REFERENCE MEASURING CIRCUIT FAULT

(DOWN STEAM OF CB)

(Mach do luomg chuén ctia by hoa ddng bd bj hur)

TRANSFOMER FAULTS - Céc hu hong cia cac may bién thé
- AUXILIARY TRANSFOMER OVERHEATING 1 ST STEP
(Bién thé ty dung qud nhiét cp 1)

- AUXILIARY TRANSFOMER OVERHEATING 2 ST STEP
(Bién thé ty ding qué nhiét cdp 2)

- UNIT TRANSFOMER OVERHEATING 1 ST STEP

(Bién thé chinh qua nhiét cp 1)

- UNIT TRANSFOMER OVERHEATING 2 ST STEP

(Bién thé chinh qua nhiét cip 2)

- UINT TRANSFOMER BUCHHOLZ | ST STEP

(Role hoi bién thé chinh tac dong cip 1)

- UNIT TRANSFOMER BUCHHOLZ 2 ST STEP

(Role hoi bién thé chinh tic dong cdp 2)

- UNIT TRANSFOMER DIFFERENTIAL

(B#o vé so léch méy bién thé chinh tic dng)

- UNIT TRANSFOMER SECURITY VALVE

(Van an toan mdy bién thé nhay)

- UNIT TRANSFOMER OIL LEVEL LOW

(Muyc diu bién thé chinh thip)

- UNIT TRANSFOMER FIN FAN FAULT

(Quat 1am mat mdy bién thé tryc tric)

GENERATOR FAULTS - Céc hu hong thudc phin may phat
- ROTOR EARTH FAULT

(Rotor cham dat)

- REVERSE POWER FAULT

(Béo vé cong suit nguoc tac dong)

- NEGATIVE PHASE SEQUENCE 1 ST STEP

(Bao vé thanh phan thir ti ngich may phat tic dong cdp 1)

- NEGATIVE PHASE SEQUENCE 2 ST STEP

(Bio v§ thanh phan thit tu ngich may phat tic dong cap 2)

- STATOR OVERCURRENT 1 ST STEP
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(Qua dong stator budc 1)

- STATOR OVERCURRENT 2 ST STEP
(Qua dong stator budc 2)

- GENERATOR DIFFERENTIAL PROTECTION
(Bdo vé so léch mdy phat tac dong)

- STATOR OVER VOLTAGE

(Qua di¢n ap stator may phét)

- GENERATOR OVERHEATING 1 ST STEP
(Qua nhi¢t may phét cép 1)

- GENERATOR OVERHEATING 2 ST STEP
(Qua nhiét may phét cap 2)

AUXILIARY FAULTS - Céc hu hong phy

TURBINE FAULT INDUCING UNIT CIRCUIT BREAKER TRIPPING
(Hu héng phan turbine trip méy cit du cuc)

- MV BLEEDING FAULT

(Chi cdc mdy bién thé trong tii ¢ vin dé)

- GENERATOR HEATING POWER SUPPLY FAULT
(Ngudn cép cho sdy méy phat c6 sy cd)

- GENERATOR AIR FILTER CLOGGED

(Luge gié may phat bj nghet)

- GENERATOR AUXILIARIES BLEEDING FAULT

(Bién thé tyr dung hu)

- MV CABLE EARTH FAULT

(Cap trung thé bj cham dat)

- CIRCUIT BREAKER TRIPPING TOO LONG

(May cat bj trip qua lau)

- MV COMPARTMENT VENTILATION FAULT MOTOR 1
(Djng ca quat thong gié s6 1 ti trung thé bj hu)

- MV COMPARTMENT VENTILATION FAULT MOTOR 2
(Péng co quat théng gi6 sb 2 ti trung thé bj hu)

- FIELD BREAKER CONTROL: ON, OFF
(Piéu khién déng cét may cét kich tir)

- REGULATION OPENRATION CHANEL: AUTO, MANUAL
(Piéu khién ché d¢ diéu chinh dién 4p)

- REGULATION CONTROL:

(Diéu chinh dién p may phat)

- SPEED LOAD CONTROL:

(Diéu khién tai bing tay)

5.2.3. Kiém tra truéc khi chay méy phat

1/ Do céch dién:

104



Churomg 5: Quy trinh van hanh nha méy Nhigt dign

+ stator may phat

+ rotor may phat

+ stator may kich tir
+ rotor may kich tir

2/ Kiém tra may kich tir va bg truc ¢6 di nhét bdi tron.

3/ Kiém tra by giam téc chinh binh thuémg ¢6 dii nhét bdi tron

4/ Kidm tra luge gi6 lam mat may phét dién (6 lugng, sai 4p luge...)

5/ Kiém tra than tiép dét tryc t6t, tiép dia trung tinh va sudm may tét.

6/ Cac ti diéu khién mdy phat, kich tir da dugc cdp dién. Céc may tinh lam
vigc binh thuong,

7/ Céc role bao v¢ binh thuéng va dd giai trir xong.

8/ Bo didu ap & ché do tu dong (Regulation Operating Panel) Chon AUTO.
9/ B hoa dién & ché do: OFF

10/ Méy cét ddu cuc ma

11/ Bién thé chinh binh thudng

12/ Bién thé ty ding phy dang vén hanh

13/ TEST Rotor cham dat t6t

5.2.4. Vin hanh may phat

1/ Hoa dién may phat dién
e Thao tic hoa dién ty dong: chon ché d6 tr dong tir man hinh didu khién
e Thao tac hoa dién bing tay: theo céc budc sau:

+ Nt hoa dién & vi tri MAN, cong tic DEAD NETWORK & vj tri OFF

+ Diéu chinh dién 4p méy phat sao cho AUn = 0%

+ Diéu chinh téc 46 méy phat dé dong b ké quay chim theo chidu kim
ddng hd cho dén khi kim & vj tri thing dimg thi tin s6 may phat bing ting sb
ludi.

+ Déng may cit hoa

+ Trudng hop dién hoa vao luéi tréng thi chuyén cong tic DEAD
NETWORK & vj tri ON

2/ Méy phat mang tai cong suat thyc:

a/ Mang tai tu dong: BO diéu 4p dit & ché 4o AUTO

b/ Mang tai tay: thao tdc tai bang diéu khién chay tay méay phat dién:
+ Ting hodic gidm cong suat tir SPEED LOAD CONTROL
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3/ M4y mang tai cong suét khéng:
a/ Mang i ty dong: by didu ap dit & ché do AUTO (& bang diéu khién
regulation Operating Panel)
b/ Mang tai tay: b diéu 4p dit & ché do MAN. Tang hofic giam céng suét
phan khéang & REGULATION CONTROL

4/ Céc ché do van hanh may phét dién:
a/ Ché dd lam viéc theo phéin dic tinh goi 1a ché do 1am viéc binh thudmg va
dugc phép lam viéc lau dai tuy y.
b/ Méy phat dién dugc phép lam viée:
Theo dic tuyén hiru cong va v6 cong clia nha ché tao
Di¢n thé diu cye may phit thay déi trong khoang cho phép (thudmg 12 + 5%).
¢/ May phét dién khong dugc phép lam viée:
+ Lén hon cdng suét dinh mirc di 49 gia tang nhiét con cho phép, nhiét
d$ gié lam mat con cho phép.
+ Nhigt d¢ rotor 1én hon gié tri cho phép hogc nhiét do stator Ién hon
gid tri cho phép
+ Vuot ra ngodi diic tuyén hiru cong va vé cong
d/ Khi ¢6 sy c6 1am cho dién 4p méay phat gizm xudng nhiéu, kich tir méy phat
tang Ién cyc dai nho hé théng ty dong kich tir trong 1 phiit diu, nhung sau d6
phai dp dung ngay céc bién phap can thiét dé giam dong dién kich tix vé gid tri
dinh mirc.
e/ Téc d9 ting cong suit tuy thude vao turbine khi
£/ Khi 49 rung may phat I6n hon gié tri cho phép (thudng 25 mm/s)
thi ngimg may.
g/ Hang gid Vin hanh vién nghe tinh trang quay ciia may phat dién va si céc
bé tryc béng tay. ‘
h/ Khi vén hanh véi phy tai khong cdn bing thi xir ly nhu sau;
+ Gidm cong sudt v cong (dién dp mdy phat thip nhét 12 95% dién 4p
mdy phat dinh mirc)
+ Khong dugc vén hanh véi dién thé thip hon 95% dién 4p may phét
dinh murc.
+ Theo d&i nhiét d¢ rotor, stator, gié lam méat mdy phat khong dugc
ting djt ngdt.
i/ Néu do vige giam cong sudit v6 cong ma gdy ra mat ddng bé thi phai nhanh
chéng tich mdy ra khoi luéi.
j! Trong khi mdy dang dung thi thuong xuyén kiém tra viéc sdy may phat
dién, may kich tir va céc thiét bj dién.

106



Chuong 5: Quy trinh vdn hanh nha mdy Nhiét dién
k/ Miy phét di¢n bj ciit do role bao vé tic dong dé ngan ngira hur hong bén
trong thi phai tdch may ra khéi vén hanh tién hanh do dién tré cach dién cua
cudn ddy va kiém tra cén thén tinh trang hu hong ciia méy va céc thiét bj lién
quan. Néu khéng phét hién dugc hién tugng hu héng va dugc Céan bd nha
mdy ddng ¥ thi cho phép nang dén dién thé may phat dién tir 0 dén 1én dén trj
s6 dinh mirc. Néu tét thi cho hoa dién va nang din céng sudt. Néu cé hu héng
phai cho ngimg ngay dé kiém tra sira chira.

5/ Ngimg khan cdp méy phat dién: (ngha 1 dimg luén t& méy turbine khi)

+ Béc khéi, chay hay xdy ra tai nan trong khu vuc méy phat dién hay
may kich tir

+ Béc khéi & bé truc méy phat dién

+ Bé truc bj mat nhét boi tron.

+ Nhét boi tron & bon tyt xudng qua mire téi thiéu.

+ Turbine qué téc do ma khong tyr dimg duge

+ D9 rung mdy phét dét ngdt 16m hon gia trj cho phép

+ Béo v¢ role lam viéc nhung méy khéng ty ngimg

+ C6 tiéng khua hoic tiéng co x4t trong méy phét dién hay may kich tir

+ Su ¢6 khén cép o turbine khi, mdy céit chinh, bién thé chinh, bién thé
tur ding.

+ Théng s6 vugt qua gi6i han ma khéng khéng ché duoc.

5.2.5. Xir Iy bét thudng & may phat dién
Tuong ty nhu phin turbine, cic sy cb trong méy phat déu dugc dénh

mi bing cdc thong tin dé tién cho viéc khic phuc. Sau day la cdc su cb
thudng gap trong may phat cua turbine khi

m_
N

A/ CAC HU HONG PHAN DIEU KHIEN KiCH TU

EXCITATION -Méycitdiu - Kiém bién thé kich ti, tim
TRANSFOMER OVER  cyrmd nguyén nhin khic phyc xox:g
HEATING 2 ST STEP -Clitkichtr  méi cho phép khoi dong lai
Bién thé kich tir quanhiét - Bdo dong may.

cip2 - Turbine
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4 rriiest

FLASHING TOOLONG  Miycit52G  Kiém tra mach kin tr tim
Kich tir mdi qua lau mér nguyén nhin khic phyc
Cét kich tir Xu ly xong nguyén nhan méi
Béo dong dugc phép hoa dién lai

o
»
.
-

EXCITATION OVER May ciit diu Phan tich mongsbkfcm

CURRENT 2ST STEP cye mé Kiém tra h¢ théng kich tir nhu

Kich tir qua dong cp 2 Cit kich tir béo dong ké trén

Béo dong Kiém tra khic phyc xong
nguyén nhin méi duge phép
hbadnenlgn

' -

VOLTAGE REGULATOR  Bio dong Kiém tra mach do hrémg dién 4p
MEASURING FAULT dAu cyre méy phat

Mach do luomg dién 4p déu Xubng mayaéxmynéudong
cyre may phat ciia b AVR kich tir tiing bét thuong ma chua
trye triic , khiic hucduqcnsuyénnhﬁn

'EXCITATION LOSS
,MAt kich tir, role tic dong

oomowomomo Bio dong Kiém nguén 125VDC cfip cho
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Chuong 5: Quy trinh vdn hanh nha mdy Nhiét dién

usvnc FAULT cic ti diéu ldnén

Phiin ngudn cung c4; dung,tﬁldchm,
khiéanSVDCcé dé mﬁypbﬁt,tﬂdt

UNIT BREAKER 125VDC My ciit diu Kxém ngudn 125VDC cdp cho

FAULT cue mor mach trip s6 va mach didu khién
Ngudn 125VDC edp cho Cﬁtldchtit méy cét diu cye
mady ngiit hu Biéo dong Khic phyc xong nguyén nhin

mai cho phép hoa di¢n lai

oC

DATA.ACQUISITION " Béoddng Kiém tra mach tin nguyén nhin
SYSTEM MEASURING déxirly
CIRCUIT FAULT

7 SYNCHRONIZING Béo djng Kiém tra mach tim nguyén nhén

MEASURING CIRCUIT déxirly
FAULT (DOWNSTREAM Kiém tra ti do ludmg hoa dién,
OF CIRCUIR) Khéng dugc tién hanh hoa dong
Mach do dign 4p cho bokhnnguyénnhanchtmdwc
hé thong hoa dong phia bién khic phyc
thé chinh hu

1 AUXILIARY Bio dong Kiém tra,b6t tai ty ding hofic
TRANSFOMER ) chuyén ty ding. Néu bdo dong
OVERHEATING 1 ST vin kéo dai phai xubng méy tim
STEP nguyén nhén @& khiic phye,
Bién thé tyr ding qud nhiét Néu cin thiét cho phép khoi
cip 1 dong lai t5 may sau khi 6 lap

méy bién thé dé tm nguyén

nhén sau. Chi ¥ theo di k tinh
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trang t5 méy khi vin hanh trong
mmshcplﬁy ‘

UNIT TRANSFOMER Bio dng

OVERHEATING 1 ST Kiém tra chay quat lam mat

STEP bién

My bién thé chinh qué Kiém tra tinh trang bén ngodi

nhiét cap 1 ctia MBT: d¢ phat nong, rung. ..
Theodmtétcécécthbt:gséhen

5 UNITTRANSFOMER  Bdo dong Gidm i

BUCHHOLZ 1 ST STEP : Kiém tra tinh trang bén ngodi
Role hoi bién thé chinh tic clia MBT: dé phat néng, rung,
ddng cép 1 ling nghe 4m thanh khi MBT
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———_
TRANSFOMER Mayeétdiu An dgng bién thé
DIFFERENTIAL ey mé Kiém tra bién thé ,
Béo vé 50 léch bién thé camchm Kiém tra xit Iy xong nguyén

‘ Béo dong nhin méi cho khai dong lai td
Turbine normal may

Méy eit luéi
b mé

UNIT TRANSFOMER OIL  Béo dng bién Klémtmxécdinhm\rcdiublén
LEVELLOW thétrgctriic  thé. Néu diu thép phai xuén

dau bién thé chinh mdy tim nguyén nhan sau dé b
m sung diu ding qui cich cho
MBT.

Néu diu diy kiém tra trj 56 role

11 UNITTRANSFOMBRFN Baodongb:en Kiém tra xdc dinh quat ndo

FAN FAULT thétryetric  dimg, 4n ddng dé kidm tra.

Quat 1am mat bién thé chinh Kiém tra role cia quat.

tryc tric ngftmtgi may phét néu nhiét 49
1

; TORTH FAVEE Bioddng  Kiém tra chc thong s méy phé,
Roto cham dit relay chéng ' kich tir v tinh trang lam vigc
cham dit (64) téc dong ciia mdy phét, my kich tix nhu

Kiém hién tuong la & kich tir
néu co.

Néu béo dong vin duy tri kéo
dai khi ta test 64 thi phai xubng
miydéxﬂ‘ly

REVERSE POWER Méycitdhs  Tim nguyén shin s
FAULT cire md. nguge (role 32 tic dong).
Cong suit nguoc relay cong  Béo dong Kiém tra xéc dinh nguyén nhin




Chuong 5: Quy trinh vdn hanh nha mdy Nhiét dién

suit nguge (32) tc dong dé cho phép hoa dién lgi.
: Chi y xudng mdy role 32 tic
dong s& khong gdy bio dong
&y%mmxﬁymlido
‘vén d& v& lu6i hosic méy phat,
turbine

NEGATIVE PHASE 'Role%técdoﬂse&pz A
SEQUENCE 2 ST STEP cucma Kiém tra mdy phat va thong sb
Bio vé thir ty nghich tic ~ Céit kich tir méy phat

dong cdp 2 ‘ Béo dong Xir ly taii mét cin bing (bdo
46 téc dong ' phéi

mémuga tram va mdy bién thé
chinh.

_Chohéadxenlmsaukhimkly
mxong.

Ve

: ‘ -Mtycit&u_ Rolesmcaangc&pz
OVERCURRENT 2 ST eye mo, Kiém tra tim hiéu nguyén nhan

STEP C!tk{chu‘x Kiém tra role néu dong phat

Stato qué dong cip 2 Bio dong binh thudng.

51 tac dong ‘Turbine normal  Kiém tra khiic phuc nguyén
stop w méi duge phép chay lai

'STATOR Méy citdhu  Kiém tra thong s tim nguyén
OVERVOLTAGE cye md nhan gdy quéa dién dp. (do sét
Qué dién 4p stato Citkichtr  dénh trén lu6i hay do dién 4p
‘Relay 59 tic dong ‘Bio ding !ﬂﬁ!f cao hofic by AVR...)
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11 GENERATOR HEATING My cit diu K;emm luge gi6 méy phét vi
2 ST STEP cye mé cho théi luge
Qué nhiét méy phét cip 2 cmkichm Kiém tra nhiét dj may phat
' ~ Béodong Kiém tra may phét va thong sb
Turbine normal
2 stop K.@:n tra khic phuc xong
nguyén nhin (do lam mdy, do
qui dong...) méi duge phép
‘chay may lai

M.V BLEEDING FAULT  Cit chi Kiém tra chi
(LOAD FUSE SWITCH) énty  Cb lgp MBT ty dimg va hé

Chi ciia méy bién thé ty ding théng cép trung thé cung chp
diing sur ¢b Bio dong cho MBT dé kiém tra.

Xir Iy xong nguyén nhin méi
mphépdtmm'l‘vépkhd

MVBLBEDINGFA' LT  May citdh Co lip miy phat dé kiém tra
Chi céic méy bién thé trong ¢ trong khéi tyr ding:

1 tyr diing ¢4 vén d& Citkichtt  Kiém tra MBT kich tir va hé
Turbine normal  théng kich tir
stop Xir Iy xong nguyén nhdn méi

Bhodng _ o g 1 Sng i

ong

5 GENERATOR AIR Béo dong Kiém tra sai 4p luoc gié mdy
FILTER CLOGGED phat
Nghet luge gié may phat V¢ sinh théi sach luge gié may
phét néu do.
Kiém tra cc thong s vé nhiét
d¢ méy phat.
Gidm tai néu nhiét 49 qua mirc
cho phép
Khong duge dem luot ra ngoai
vémnhkhn'méydangvanhﬁnh.
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LNe Ch '

. MEDIUM VOLTAGE
' CABLE EARTH FAULT
Cham dit cap trung thé

Kiko m bl g
Khiic phyc hét nguyén nhin méi
cho phép khdi dong Igi

Kiém tra, thay thé dong co quat

ltc thich hop s
Bing co qua tai, RESET role.
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QUI TRINH VAN HANH NHA
MAY THUY DIEN

6.1. Thong tin vé ngudn nwée

Nude duge cung cép tir hd chinh qua hd phu théng qua kénh néi din vao
bé dp lyc - cira nhan nuée nhé kénh dén dong. Tir cira nhin nuée xudng céc
budng xoan biing cac dudng éng ap lyc. M3i éng cung cép nuéc vin hanh cho
mét t6 mAy. Nude sau khi lam quay bénh xe cdng téc di qua cdng xa va ra ha
lwu. Bénh xe cdng téc ndi cimg v6i tryc tuabin, tryc tuabin ndi cimg véi roto
cla mdy phat.

Khi vin hanh nha méy thily dién ching ta cin quan tim cac thong tin vé
ngudn nude nhur sau:

+ Ddc trung khi hdu:

- Nhiét d khong khi trung binh nhidu nm

- Lugng mua trung binh nhiéu nim trén luu vuc

- Lugng bée hoi luu vire

- Tén thét bdc hoi tir hd chira

- Téc d gi6 16n nhat quan tréic duge

- Lugng mua ngay 16n nhiét tai dja phuong noi cé hé chira
+ Cdc dgc trung thuy van: gdm c6 nhiém vy chinh (thuéng 1a phét dién)va
nhiém vy phy (diéu tiét thiy lgi, nuée sinh hoat, chéng 1...)
+ Cdc céng trinh dau méi:

- Ho chira: bao gdm cac théng tin nhi: myc nuée dang binh thuémg, muc
nuéc déng chét, myc nuée gia cudng, dung tich toan b, dung tich chét, dung
tich hiru ich...
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- Pép chinh ngin song
- Piip tran xa I: Dap trin ding dé xa nuéc trong hd chira khi 1 vé lam
cho myc nuée tronh hd chira ding cao hon myc nuéce dang binh thuomg. Véi
dép tran xa 1ii cdn Iwu ¥ dén céc thong tin: S lugng khoang tran, d§ cao
ngudng tran, ha nang xa 1d 16n nhét, nguén dién cung cdp cho dip tran.
Lugng mrde xa cia dép tran duge xéc dinh nhu sau:
Qs =Qu - Qem — Qo — Qan— Qr
Trong do:
Qu: I lugng cén xa
Que: Iuu lugng hd vé
Qcwm: luu lugng chay may
Qau: lru lugng nuéce vé lam ting thém dd cao cft nude so véi myc
nude ding binh thudmg,.
Q. : lwu lugng thém 1o ri qua dé ddp cia cong trinh, trong thye té Q,
nho cé thé bo qua.
Khi tinh duge lugng nudc x4, ta tra bang duong qué trinh xa nude qua
tran, két hop véi qui trinh xa tran dé m lai cira tran cho phi hop.

+ Ciza nhén nuée: Bao gdm: Cira van sira chiva ding dé cach ly thugng huu
véi ha lwu khi kiém tra stra chira, Cira van syr ¢d ding dé:
- Ngin khéng cho nuéc qua dudng ng 4p luc xudng budng xoén vao
banh xe cong tic khi co sy ¢b quan trong xay ra ma khéng déng
céanh hudng trude duge.

- Céch ly nuéc tir hd chira xudng hé théng dong chay (duémg dng 4p
lyc — tuabin — con hat) khi cén sira chita trung dai tu h¢ thong dong
chay hogic khi dimg méy dé trung dai tu.

Ngodi ra tai cira nhan nude con 6 ludi chin rac: duge dit & phia trude (trude
cira van sira chifa va cira van su ¢b) vé phia thuong luu dé ngan chin ric, vat
la 1am sach dong chay trude khi vao tuabin.

+ Hé thing dong chay: gdm duong bng ap lye va con hat.

6.2. Qui trinh vin hanh khoi tb miy
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6.2.1. Cic thiét bi chinh

+ Turbine thuy lyc: Vin hanh vién khi vén hanh trong nha méy thuy dién cén
quan tdm dén cdc théng sb cia turbine nhu:

- Loai turbine

- Bj didu téc

- Thiét bj déu 4p lyc

- Puong kinh banh xe cdng tac

- C§t nude tinh toan, cft nude 1on nhét, cit nue nhé nhat
- Céng suat dinh mirc cua tuabin

- Luu lugng nude qua tuabin & cong sudt dinh mirc va cdt nude tinh
todn la

- Vong quay dinh mirc

- Pic tuyén van hanh

- Hg théng déng mé cénh huénh nude

- Lugng diu 1am mét  hudng tuabin

- Luu lugng nuéce lam mét 6 hudng tuabin

+ Mdy phit thuy lwec: Cin quan tim dén céc théng sb
- Loai may phat
- Céng suét dinh mirc
- Céc ché d9 6 thé lam viée
- Dién thé dinh mirc
- Dong dién Stato dinh mic
- Hé s6 cong suit djnh mirc
- Tén s quay dinh mitc ciia roto
- Hé théng kich tir t& may
- Dong kich tir khéng tai
- Déng kich tir dinh mitc
- Gidi han cia dong kich tir cuéng hanh .
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- Dién thé kich tir dinh mirc (khi cong suét dinh mirc, dién thé dinh
miie, hé s cong sudt dinh mirc)

- So dd nédi day stato

- Luu lugng nuéce 1am mét qua bd 1am mét 6 hudng méy phat

- Luu lugng nuéde lam mét qua b lam mét khong khi

- Luu lugng nuéce 1am mit qua bd 1am mét & do

- Nhiét d¢ nude lam mat

- Ap lyc nuée cho phép tdi da & cic bd 1am mat diu va khong khi
- Théng sb ctia may phét diéu chinh

- Ap lyc khi thing

- Théi gian thing, thoi diém bét déu thing

- 86 14n khéi dong t6i da trong mgt ngdy dém, trong mét nam

+ Mdy bién thé chinh: Cin nm céc théng sé
- Loai méay bién 4p
- Céng suét dinh mirc
- Pién dp dinh mirc cudn day so va thir cép
- Dong dién dinh mitc cudn diy so va thir clp
- Giéi han diéu chinh dién thé
- So 46 déu day, kiéu lam viéc cua trung tinh.
- Hé théng lam mat
- Lugng dau trong bién thé

6.2.2. Phirong thire van hanh va ché 4§ lam viée
+ Phuong thiee vin hanh:

- Phuong thirc van hanh chinh la tu déng.

- Ché 9 khéi dong hodic dimg may biing tay chi 4p dung trong trudng
hop thi nghiém, hiéu chinh may va xir 1y sy cé.

- Tién hanh dimg bing tay khi mach dimg tu déng bj truc tric.
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- Pidu téc lam viéc & ché 49 tr dong, chi cho phép diéu téc bing tay
trong trudmg hop b diéu tde truc tric phin tw dong, thi nghiém, higu chinh,
siic rira van giam ap ti diéu &p va xir Iy sy ¢d.

- Hoa may vao luéi bing phuong phép hoa ty déng chinh xac, chi cho
phép hoa bing tay khi:

- Hoa tir dong khong duge hodc van hanh véi b kich tir dy phong

- Tan s6 va dién thé ludi khéng én dinh ma cin hoa may vao nhanh dap
{mg yéu cdu cia ludi.

- Cho phép hoa ddng bj khi dién thé chénh léch t6i da 10% va tan sb
chénh léch t6i da +0,25 Hz.

+ Huy dgng 16 may

- Viéc khai déng, hoa may vao ludi, dimg mdy, chuyén ddi bu — phit
va phat — b chi duge thye hién khi ¢é 1énh cua Piéu dé. Trudng kip gian
méy chju trich nhiém vé tat ca céc thao tic ndy.

- Sau khi hda méy vio ludi, chuyén ddi phat — b va bu — phét phai béo
céo Diéu dé dé nhan chi thi mang cbng suét hiru cong va vé cong,.

- Trong nira gior diu tién sau khi chay mdy, cir 15 phat phéi kiém tra
nhiét dg 6 d&, 6 hudng 1 lin,

+ Diéu téc bing tay

- O ché d6 ty dong, néu bo diéu te truc tric, phai chuyén sang 1m viéc
& ché 5 bing tay, bao Diéu d6 huy dong td may du phong thay thé (néu cb)
va cho goi ngay nhén vién sita chita dén. Trong th&i gian diéu téc bing tay
phai cir 1 diéu hanh vién thuomg tryc theo ddi tai ta diéu tdc co.

- Néu & ché d6 bing tay ma b diéu téc viin khong 6n dinh cén phai
nhanh chéng xin Diéu d§ giam tai va dimg may.

+ Kich tir bing tay

Chi cho phép vin hanh t6 mdy véi by diéu chinh kich tir dy phong
trong trudmg hop b diéu chinh chinh bj truc tric. Khi d6 phai chi y theo doi
thuong xuyén hon hé¢ thong kich tir va c6 ké hoach sira chita chinh nhanh
chéng. Trong moi truong hop khéng cho phép méy phét lam viéc ché o
khéng ddng bd.

+ Phdn b6 cong sudt giita cdc té mdy
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Trong moi trudng hop van hanh, phai phan chia cong suat déu giita cac
t6 mdy dé dat hidu sudt cao nhét, nhumh phai trénh khong dé céc t8 médy lam
vigc ngodi viing gi6i han trén va dudi clia cong sudt (gi6i han cong suit tubin
theo cot nudce).

+ Diéu chinh di¢n dp

Trong vén hanh binh thuéng phéi diéu chinh dién &p may phét sao cho
dién 4p phia thanh cdi cao dp cta may bién 4p chinh ding theo yéu ciu cia
Diéu d. Trudong hop da huy dong hét kha ning céc td may (ting hodc giam)
theo dic tinh van hanh giita cong suat P va Q ma khong dat dugc dién 4p yéu
céu, phai béo lai cho Diéu d biét,

Trong moi trudmg hdp khéng duge dé qua tai dong dién stato hoiic roto.
Trudmg hop cén thiét c6 thé xin gidm cong sudt thuc P dé ting kha ning phat
cong suat khang Q.

Cho phép méy phat lam viéc lau dai véi chénh léch dién thé trong giGi
han + 5% so véi dién dp dinh mirc, véi dong dién roto, cong suét hitu cong,
cdng suit vé cong khong vuot qué dinh mitre.

+ Diéu chinh tan s6

Trong ché d¢ diéu tin, médy phét phai dugc giix tn sb trong pham vi
cho phép (thuong 1a + 0.2 Hz) so véi dinh mirc. Néu qua trinh didu khién
khong dat (do vuot ra ngoai kha nang diéu chinh cong suat) phai béo lai cho
Diéu dj.

Trong ché d9 gifr cong suit cb dinh, phai giir may phat dién ding cong
sudit da cho khi tin sé thay ddi trong pham vi cho phép (thuong la + 0,5 Hz).
Khi tén sb vuet qué giGi han, phai diéu chinh dua tin s§ vé trong gioi han
trén, sau d6 bdo lai cho diéu d§ biét trj sb cong sudt méi.

+ Ho trg b&ng tay

Trong qua trinh vén hanh ty dong, néu cé bd phén nao lam viéc khong
tét, phai thao téc hd trg bing tay. Nhung ngay sau dé phai ¢6 ké hoach dua
thiét bj d6 ra stra chira dé hoan chinh mach tu dong.

+ Gidi han vé nhiét dp

Nhiét do lam viéc cla cac mdy bién thé chinh va ty ding trong moi

trudmg hop khéng duge vurgt qua gidi han cho phép.
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Khéng cho phép bat ky mot ché df 1am viée ndo ma nhiét d§ do duge
trong vén hanh cao hon nhiét d§ quy dinh ciia Nha ché tao.
+ Nguon dién phuc vu t6 mdy

Du vén hanh béng tay hay tir déng, ngudn dién cung cdp cho mach didu
khién, bao vé, tin hiéu va ty ding td méy phai lién tyc.

+ 'Hé thé'ng tw ding

- Hé thdng ty diing phai dugc cung cip tir 2 ngudn.
+ Kiém tra khi vén hanh

Trong thai gian t6 mdy dang lam viéc, phai thurdmg xuyén kiém tra:

- Ché d6 1am viéc ctia td may phd hop véi yéu ciu cia ludi (Ché do
diéu tin hay cong suat c6 dinh) va cong sut hiru céng van hanh trong gidi
han cho phép ciia biéu db lién hé giita cong suit va dé cao cét nuéc (bidu dd
P-H).

- Sy phan chia cong sudt P va Q giita cc td mdy.

- Cén chn tai phai dit & mirc chin trén theo biéu db (P-H) trir truong
hop dang diéu téc bing tay hay chay bu.

- Tén sb hé thong.

- Mirc diu 6 43, 6 hudng tuabin, 6 huéng méy phat.

- Quan sat tim rd ri clia dau, nude, khi qua céc by phén va éng dén.

- Ap lyc nudc ciru hoa.

- Ap lyc hé thong khi nén cho thing t& may

- Sy lam viée ciia hé théng vanh gop - chéi thanh

- Vi tri c4c van, vi tri céc cau dao, méy cit phd hop véi so db dang vén
hanh.

- H¢ théng tin higu (dén, chudng, cdi) ludn sin sang, hé théng chiéu
sang ddy dii va an toan, hé théng thong tin lién lac cée noi.

- Cac tii diéu khién, bao v§, kich tir, diéu téc, tri sé dir khéng déng didu
cua to méy.

- Tinh trang lam viéc cua cac thiét bj tai cira nhin nuée.

- Mirc nude hanh lang u6t, hé bom tiéu, hé bom chim va tinh trang
thiét bj tai hanh lang kh.
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- Tinh trang lam viéc cua thiét bj tai cdc tram tyr ding, tram bom, tram
thong gio...

- Léng nghe phat hién cac hién tugng bt thudmg cua té may va thiét bj
phy nhu: tiéng rung do long ma thing, tiéng rung déng co, cdc mui bét
thudng, net lira & cac dau cép tiép xic.v.v...

*+ Néu phat hién c6 sy bét thudmg & céc vi tri do duge phai lam ré nguyén
nhan va tim céch khic phuyc.
+ Ghi thong s6 van hanh

Trong th&i gian t& médy dang 1am vigc, phai thudng xuyén ghi cac théng
sb sau:

- Cong suit hiru cong, vé cong, dong dién cac pha, dién d4p may phat.

- Dién thé va cuong dj dong dién hai nhanh song song hé théng kich
thich.

- Ap lyc nudce va luu lugng nude lam mat céc thiét bj (6 da, 6 huéng,
méy phét, mdy bién thé...), ap luc nude dudi may tuabin, dém kin truc, budng
xodn, budng xa, 4p Iyc khi by, chu ky va mye muée chay may nén vong nude.

- Nhiét dj cac cudn day stato, nhiét d & d&, & huémg tuabin, & huéng
méy phét (nhiét d dau va secmiing), nhiét d§ nuée lam mat vao ra va nhiét
d6 gi6 vao ra lam mét may phat.

- Téc dé roto, d6 mé canh huéng nuée va can chin tii.

- Ap sufit va mire diu hé théng lam mét, dp lyc dau didu khién trong b
diéu téc,...

- D dao tryc tuabin, muc nude hanh lang udt.

- Ap lyc khi SF6 cac pha may ct, nhiét do, mirc dau va ap lyc diu st
méy bién 4p, 6 md cira van sur ¢d cira nhin nude.

- Dién thé thanh c4i cao 4p, trung &p v tu ding.

- Dong dién khong can bing cua bdo vé so 1éch doan néi va cach dién
may phat.

+ Hir hong thiét bi

- Tat ca moi phat hién hu hong, tryc tric, thiéu s6t ciia thiét bi phai bdo
ngay cho sira chita v ghi vao sb theo dai thiét bj dé théng ké, tim cach xir 1.
Trong thoi gian chwa cé lyc lugng sira chita xir 1y, phai tim mei céch khic
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phuc tam thoi hodic xir ly theo cdc qui trinh van hanh thiét bj cu thé, dam bao
khong gy anh hudng lay lan dén sy van hanh an toan b méy.

- Cac hu hong, tryc tric nho c6 kha ning lam duge, diéu hanh vién phai
cb ging ty xir 1y theo huéng din ciia Trudng ca, dam bio van hanh an toan td
may,

+ Khong phdn sw mién vao

Khéng cho bét cir ngudi nao khong c6 trach nhiém dén gin cac thiét bj
ciia t6 may va cac bang didu khién ma khdng 6 sy huéng din cia nhan vién
diéu hanh.

6.2.3. Khéi dgng td may
+ Cho phép khdi déng

Chi dugc phép khéi dong binh thudong td may khi qué trinh dimg
méy di két thiic, cdc tosn cong tic d3 rat ra khoi té may, don dep sach sé& tét
ca dyng cy, vét dung ciia todn cong téc trong khu vire té may, cac phiéu cong
tic trén cdc khdi t6 mdy da dugc thu héi va khéng con thiét bj ndo hu hong
anh huéng dén sy lam viée cia céc 1d may.

+ Diéu kién khdi dong.

Trude khi khéi dong binh thuomg t6 méy phai dam bao céc yéu cdu co
bén sau (tity thugc vio timg nha may cy thé, s& c6 cac yéu ciu bd sung)

1/ Bén cho phép khéi dfng séng

2/ Ngudn diéu khién, tin hiéu, bao vé sin sing, c6 ngudn tu ding td may.

3/ Nguédn diéu khién, dong luc, ngudn kich tir ban diu AC va DC da
dong.

4/ Ap lyc va mirc dau binh dau 4p lye, dp lyc dau b diéu téc ddy du.

5/ Ap luc khi cho hé théng thing sin sang, khang c6 4p lyc khi trong
dém kin sira chira.

6/ Mirc dau 6 d&, & hudng tuabin va 6 huéng may phét binh thudng

7/ Cac van nudéc, dau, khi & ding vi tri yéu ciu, 4p lyc nude ki thuét 16n
hon gia trj cho phép.

8/ Céc sy cb da giai trir, bang tin hiéu sach holic khong ¢ tin hiéu bao
anh huéng dén qué trinh 1am viéc ciia té may.

9 /Céc cdu dao & ti may bién dién ap TU, til kich tir dd déng.

10/ Khéng con dao tiép dat c6 dinh hoic di déng nao dang déng.

11/ Cira van su ¢d tai cira nhén nudéc mé hoan toan.

123



Chuang 6: Quy trinh vén hanh nha mdy Thiiy dién

12/ Pi déng céc cira bdn phin phéi ddu & cira nhan nudc, may bién thé
chinh, & d& may phat, budng gié may phat
13/ Khod chuyén di trong ti diéu téc co & vi tri ty dong va kich tir dang
lam viéc véi b kich tir chinh (bd kich tir dy phong lam viéc chi khi bd chinh
hu hong).
. 14/ Néu 16 may dd ngimg lau qué 5 ngay dém, truée khi khéi dgng cdn
phai nang 1én dé tao mang dAu trong secming & dd.

+ Khai ding twe dong

- Khéi dong hoan toan tr dong.

Cho phép khai dong td may hoan toan tw dong tir vj tri dimg sang hoa
vao ludi, véi diéu kién thiét bj ty dong td mdy that hoan chinh.

- Khoi ddng bing tay: voi timg nha mdy cy thé s& ¢6 cac qui trinh khai
ddng bing tay. Tuy nhién, phai tudn theo cic diéu ki¢n vé mit khéi dong.

6.2.4. Dirng t6 may

+ Trinh ty dimg mady tw diong

Trong trudng hop nay vin hanh vién chi c4n ra lénh tir ban phim méy
tinh hay thao téc chuyén céng tic sang vj tri dimg trén panel diéu khién. Qué
trinh dimg mdy sé& duge thyc hién hoan toan ty dong.

+ Trinh tw ding mady béang tay
1/ giam cong suat hiru cong va vo cong vé khong
2/ Cét may cét diu cuc
3/ Cét kich thich
4/ Piéu khién cho cénh huéng déng lai hoan toan.

5/ Téc d6 may phat giam dan, quan sét va khi téc d6 con khoang 20%
dinh mirc, tién hanh thing bing tay dén khi méy dimg hén.
+ Kiém tra 16 mdy sau khi dimg

Sau khi dimg binh thuéng, van hanh vién phai kiém tra tinh trang té may,
chi y cac diém:

- Kiém tra tinh trang lam viéc méy cét ddu cyc tai budng méy cit.

- Xem c6 bj rd ri ddu tai cdc mdi n6i thing dau 6 da, & huéng v.v...
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+ 76 mdy du phong

- Khi mdy phit dang dimng yén, nhung khéng mé dao céch ly 13.8kV va
khéng ddng chdt chan cinh huéng, phii duge coi nhu dang ndi vao mang
dién. Luc nay khong dugc tién hanh bat ky cdng téc nao trén khi t& my.

- T6 méy sau khi dimg hiin, néu khong cé yéu cau gi dua ra sira chitaxem
nhu & trong tinh trang dy phong.

- T6 may dy phong la t6 mdy dimg nhung cé thé khéi dong lai va hoa
vdo luéi bét ky lic ndo theo yéu céu ciia diéu dj holic trong lic cin thay thé
méy khac bi sy cd.

+ Diéu kién 16 mdy ¢ ché d¢ du phong

Dam bio sin sang khai dong, dic biét chi y:

1/ Mach diéu khién, bao vé va tin hi¢u cia td may phai sin sang.

2/ Ngudn dién ty ding cia t may phai sin sang.

3/ Van cira nhdn nude phai mé hoan toan.

4/ Hg thong dau 4p lyc td may binh thudng.

5/ Mitc dau trong céc bon dau 6 d&, & huéng binh thuomg.

6/ Céc van ciia h@ théng du, nude, khi ding vi tri 1am viéc binh thudng.

7/ Ap lye khi thing 1§ méy phai s&n sing.

8/ Phai v¢ sinh sach s& cdc thiét bi cia to may, cdc dong hd, bang dién,
chu y dong hé do ludmg, kiém tra céc kim déng ho phai ding qui dinh.

9/ Néu t6 may dy phong dimg lau qué 5 ngdy, thi cir 5 ngay phai tién

hanh khéi dong may khéng tai, c6 kich tir trong khoang 10 phit dé b sung
mang dau dudi mit guong & d& va kiém tra kich tir.

Cén chi ¥ ring, khi van hanh & ché dd bu ddng b, mot sé didu kién
trong van hanh s& khéc so véi & ché do may phat. Pidu nay phu thudc vao
timg nha mdy cy thé,

6.3. Ché d§ viin hanh khéng binh thuwdmg cia t5 may phat

+ Vin hanh qué tdi
Mdy phit van cho phép vén hanh qua tai (thuong khoang 10% trong
gi6i han thési gian cho phép), khi d6 nhan vién vin hanh phai:
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- Duy tri cong suit biéu kién va dong dién stato khong quéa djnh mirc:

- Theo ddi chit ch& nhiét d§ ddng va sét stato,dd ting nhiét cia khong
khi lam mét may phat, 46 chénh léch gifta khong khi néng va khéng khi
ngudi.

- Tang cudmg kiém tra hé thong nudc lam mét.Quan sét,nghe ngong d¢
4n°v tinh trang 1am viéc cua td may, luu ¥ kiém tra vanh gép kich tir,budng
gi6 méy phat, budng gié may phiét, budng & d&, ham tuabin...

- Theo ddi dic tuyén nang cong suat cua timg td may dé dam bao td
mdy vén hanh higu sudt cao.

- Piu mdi thang vao mia i, nhén vién té co khi va td thi nghiém co
trach nhiém do d9 rung, d6 dao truc céc td may & ché dd mang tai téi da. Céc
théng sé do dugc phai so sanh véi gid trj do 14n trude, danh gis va béo cdo
véi phé Giam Déc.

+ Hé trg diéu chinh dién dp

Khi c6 sy cb & hé théng ning hugng holic & cic may phét dién lam viéc
song song lam cho dién thé giam nhiéu (dudi 0,85U4y,), b tu dong diéu chinh
kich tir s& lam viéc ting kich tir dén tri s6 cudmg hanh (hai Jin dong dién kich
tr dinh mirc). Nhén vién vén hanh khong dugc can thiép vao cong viée cua
thiét bj t ddng trong mét phiit diu, nhung sau d6 vin con tinh trang trén phéi
cit ngay bd diéu chinh dién ap dé giam dong dién roto xudng dén tri sé cho
phép, néu van khong duge phai tién hanh dimg ngay té may.

+ Kiém tra t6 mdy sau sy cé

- Sau mdi l4n c6 sy ¢b trong luGi lam t6 may bj dot bién, du méay phét
khéng bi cit khoi ludi, phai di kiém tra tinh trang 1am viéc ctia tb méy, va céc
role bao v§, néu c6 bit ky déu hiéu bit thuéng hoic tin hidu nao phai tim
nguyén nhén va ghi vio sb hu hong thiét bj.

+ Vin hanh ché dg khong doi ximg

- Cho phép may phat dién lam viéc lau dai véi dong dién céc pha léch
nhau, tri s6 chénh léch khong vugt qua 20% dong dién dinh mirc va dong dién
& pha cao nhét khéng duge virgt qua dinh mirc.

- Khi dong dién khéng diéu nhau va vugt qua quy dinh trén, phai béo
ngay cho Diéu P§ dé xin gidm tai xudng va ddng thoi ghi vao s nhét ky van
hanh.
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- Trong moi trudng hop may phat dién lam viéc voi dong 3 pha khang
diéu nhav, phai ting cuong theo ddi dd rung cia b may, nhiét d¢ sit, dong,
secmiing 6 huéng, & d&. Néu thiy dé rung khong binh thudmg phai béo Didu
P§ xin gidm tai, néu d rung vén khéng giam thi xin dimg méy.

& Vie Wanh t6 mdy dwdi mue mece chét

1ty vdo diéu kién ctia timg nha mdy s& ¢6 qui trinh vén hanh duéi muc
nude chét twong mg.

Pé dim béo khai thac tin dung dai ngay trong giai doan vén hanh duéi
muyc nuée chét, ngodi viée huy dong cong suit theo cic mire nudc nhur trén,
sén lugng dign hang ngay phai dim bao twong img vai ning lugng cia lugng
nude vé ho (Qengy may=Quénd)-

Trong qué trinh vén hanh du6i myc nuéce chét, Van hanh vién phai ting
cudmg theo doi:

- Céng suét td mdy (giix 6n dinh, khong vugt khoi gidi han cho phép).

- Sy lam viéc cua van phd chin khéng.

- Ap luc budng xoén.

- Nhiét 4 ddu va secming & d, & hudng.

- Ap lyc nuéce lam mat.

- P déo tryc 16 may.

Néu c6 hién tugng bét thudng, bio Didu P xin gidm tai hofic dimg may, bio
lanh dao xin ¥ kién giai quyét.

6.4. Xir If sy c6 khdi td may

+ Phan loai sw cé: C6 2 loai sy ¢d
-Sur ¢d c6 mach bao vé: 1 nhimg su ¢é di duge quy dinh theo thiét
ké,c6 tin hiéu bio cy thé tén sy ¢d. Tly theo tinh chit sir cb ma t6 may 6 thé
tyr dong dimg, mét kich thich hay liép tuc v@n hanh vai tin hiéu béo trudc.
-Syr cé khéng ¢6 mach bao vé: 1a nhimg sy cé khéng dugc quy dinh
trong thiét ké, khdng c6 tin higu béo hofic ¢6 tin hidu gidn tiép khong dic
tnmg cho sy ¢d.

+ Nguyén téc xie Iy sw c6
- Nhanh chéng loai trir, ngin ngira sy c6 phat trién lam tén hai dén con
ngudi va thiét bj, tién hanh chita chay (néu ¢6) theo quy trinh chira chay da
ban hanh.
- Chuyén ddi ty ding (néu c6) dé dam bao tir dimg trong nha may.
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- Hb trg cong suit bing céc may khic, theo ddi tb may dimg an toan.

- Tim nguyén nhan, khic phuc (néu c6), bdo diéu d¢ l4nh dao va sira
chira.

- Vé&i sy ¢6 khong c6 mach bao vé, trén co s&r cic ddng hd do luémg cac
tin higu gidn tiép va céc biéu hién bén ngoai ma phan doan vi tri, mirc d6 va
tinh chét sy cb.

- Trong moi truéng hop phai ¢é ging duy tri sy lim viée binh thudmg
ctia thiét bj, tranh phai dimg méy néu khong cin thiét.

+ Huy dong xiz Iy s ¢6 va bdo cdo sw cé
- Khi xdy ra sy b, ca van hanh phai khén treong xir 1y dé dua thiét bj
vao lam viéc lai, ddng thdi bo cdo tinh hinh thiét bj cho lanh dgo phén
xudmg vdn hanh,
- Trong khi xir ly sy ¢6, trudng ca van hanh cé quyén yéu cau bat ky
nhan vién n2o trong nha may hd trg néu xét thiy can thiét cho xir Iy nhanh
chéng sy ¢, moi thao tac phai thong qua ¥ kién truéng ca.

+ X ly swe cé

Sy ¢6 trong mét nha mdy dién c6 rét nhidu dang khéc nhau (khodng
100 dang), thy thude vao timg nha may cu thé ma c6 céc qui trinh xir ly tuong
tmg (c6 thé tham khéo nhur trong phan vén hanh nha mdy nhiét dién). Trong
tai liéu nay khéng dua ra chi tiét.

+ Theo di 16 mdy dwa ra siea chita

- Khi ban giao t méy cho sira chita (khi cdp phiéu cong tac), vin hanh
bén giao riéng mdt bd chia khoa ciia td may dua ra sira chita cho nhém cong
tic twong img véi timg vi tri: clra nhiin nudc, may bién thé khdi, may cit div
cuc, & dd, gi6 may phat... khi tra phiéu céng tic, phia sira chita phai tra diy
du chia khéa cho van hanh,

- Trong thoi gian sira chita thiét bj theo ké hoach, diéu hanh vién phai
c6 trich nhiém theo ddi dé tranh viéc bén sira chita thao tic nhdm vio céc
thiét bi dang vén hanh. Néu thiét bi dua ra sira chira dit gén thiét bj khic dang
vén hanh, phai yéu cdu bén sira chira lam rio chén khu vyc dang lam viéc va
diéu hanh vién treo bing “khu vyre cho phép lam viéc”, tranh gdy sy cé nhim
1an hogic nguy hiém dén tinh mang,

- Trong th&i gian sira chira phai ngumg lam viée (hét gidr lam viée), diéu
hanh vién phai quan sat khu vire dang sira chita xem ¢6 yéu td néo cé thé gay
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ra anh hudng dén thiét bj hodc c6 thé gy ra sy ¢ lan tran ra khu vyc xung
quanh. Vi dy: kha néng bét chay; dau, nudc, khi chua khéa chat van gdy xi
lan tran; cham chap dién; nudc tir thugng Iuu tran vao budng xodn va éng hit
qua ché xi manh bit ng&r d6i véi td may da dugce théo khé v.v..., dé kip thoi
can thi¢p hodc bao cdo xir ly.

- Sau gid lam viée, nhimg thiét bj va khu vyc cén luu ¥, phia sira chira
ghi vao s6 dé diéu hanh vién theo ddi chjt ché, ting cudmg theo ddi hé thng
dau 1am mét khi dua vao van hanh lai.
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PIEU KHIEN HE THONG DPIEN

7.1. Giéi thigu

Trong céc chuong tru6e day, ching ta di xem xét cac van dé vé dac
tinh may phdt dién, bai toan vin hanh t5i wu hé théng ngudn phat ciing nhu
cac qm trinh van hanh t6 mdy phat dién. Trong chuorng ndy ching ta s& ban vé
vén dé diéu khién hé théng dlen ma trong dé chii yéu 14 diéu khién méy phat
dé hé thong dat trang thdi 6n dinh bén vimg. Trong chuong nay ciing gidi
thiéu mé hinh cia céc phén tr trong bai todn diéu khién, ciing nhu cic ky
thudt diéu khién may phat lién két trong mt hé thong dién 1ém.

Nhu ching ta da biét, sy thay déi cong suat tic dung trong ludi s& lam
cho tén s& cha h¢ théng thay ddi theo. Trong khi do, syt thay déi ctia cong suit
phin khéng khéng 1am thay déi nhiéu tin s6 trong luéi ma 14 nguyén nhin
chinh 1am thay déi bién d¢ dién 4p. Vi viy, trong hé théng dién cong sudt
thye va céng sudt phan khang duge didu khién déc 14p nhau. Do dé, bai todn
diéu khién tin sb tai (Load frequency control-LFC) dugc thyc hién thong qua
méi quan hé giira cong suét thuc va tin sb con bai todn tu dong diéu khién
dién 4p (Automatic voltage regulator-AVR) thuc chit la bai toan didu khién
cong suat phan khing theo bién d¢ dién 4p tai. Bai toan diéu khién tan sé 13
bai todn rét quan trong trong mét hé thong dién c6 do lién két cao va né phuc
vy cho cong tac vdn hanh hé thdng dign Ién. Cho dén nay, vin con nhidu vén
dé dé ban dén trong Iinh vyc nay.

Ban déu, cdc phuong phép diéu khién duge phat trién dé phuc vy cho
cdc may phat dc Idp va cudi cing né ciling dugc dung cho hé théng lién két
Ién véi sy ra déi ciia trung tam diéu khién ning luong (energy control centers
- ECC). Ngay nay cac trung tdm diéu khién néing lugng higén dai duge trang b|
h¢ thong mady tinh one-line dé hién thj tat ca céc tin hiéu duoc xir Iy va goi vé
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tir céc hé thdng thu thap dir ligu (remote acquisition systems) va di dugc biét
do 1a hé thong SCADA (Supervisory Control And Data Acquisition). Trong
chuong nay chiing ta ciing d& c@p dén céc khai niém vé& hé théng diéu khién
héi tiép (feedback control systems). P& hiéu rd c4c vin dé dugc trinh bay
trong chuong ndy, ngudi doc cén tim hiéu trude vé hé thdng hoi tiép, hé théng
diéﬁu'khién tuyén tinh va céc toolbox vé diéu khién trong matlab.

Trong vén hanh mang dién thi hé théng ty dong diéu khién cong suét
tic dung phét (automation generation control — AGC) la quan trong nhét nén
chiing dugc xem xét dau tién. Tiép d6 12 h¢ théng diéu khién céng suit phan
khang va 6n dinh dién ép; hé thong diéu khién kich tir.

Trong mét hé théng lién két 16, cac hé théng diéu khién tai, tv dong
6n dinh dién 4p duge lip dit trong mdi td may phat duge minh hoa nhu hinh
7.1. Cac thiét bj diéu khién dugc cai dat cho cic ché do va diéu kién lam viéc
cy thé va dam bao mét sy thay déi néo do ciia nhu céu tai ciing khéng lam cho
tin s6 va bién d6 dién ap dao déng vugt ra ngoai gidi han cho phép.

\ ] |
&
AVR e
¥ S
Hé thong 8
kich tir

Khi, hoi hay nudc

He thong cac Cong suat dit P
valve diéu khién
I LFC | Po tin sb

Hinh 7.1: So d8 khi ctia b théng LFC va AVR trong may phét ddng by

M3t thay déi tuy nho clia cong sudt téc dung phat 1a két qua cua sy thay ddi
goc cong sudt & va tin s tai. Con thay ddi théng sb cua hé théng kich tir
(dong dign kich tir) s& lJam cho cong sudt phan khéang thay d5i (van dé nay da
duge xem xét trong ly thuyét hé théng dién). Hing sb thai gian cia hé théng
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kich tir phai nho hon thoi hing cia ddng co so cdp va qua d trong ching
phai nhanh hon ciia dong co so cip va khéng anh hudng dén hé théng didu
khién tai dgng. Vi vdy, hé théng didu khién tin sé tai va hé théng tu dong én
dinh dién 4p khong lam viéc chdng chéo 1én nhau va ching ta phén tich ching
nhu hai hé théng doc lap.

7.2. Piéu khién tin sb tai

Muc dich ciia bai toan diéu khién tan sb tai 1a dam bao tin sé tai ludn
duy tri trong mét gi6i han cho phép, diéu phbi cong suft tai giita céc may phat
va diéu khién thay ddi két ndi (tie-line) theo lich trinh. Su thay ddi tAn sb va
cong suit thuc két ndi duge thyc hién qua sy thay ddi cia gbc cong sudt 6. DO
léch cia tin higu tin sé va cong sudt thyc phét ra so véi gid tri dit dugc
khuéch dai, tong hop va dua dén bd diéu khién céc valve dé thay dbi 1am ting
hofic giam moment cia dong turbine (hay 13 ddng co so cép - prime mover).
Khéu d4u tién trong viéc phén tich, thiét ké hé théng didu khién 1a md hinh
toén cia chiing. Hai phuong phéap duge sir dung phd bién 14 phuong trinh bién
d6i (transfer function) va phuong phép bién trang thdi (state variable).
Phuong phép bién trang théi dugc sir dung phd bién dé minh hoa hé théng
tuyén tinh ciing nhu phi tuyén. Trong c4c trudng hop khéc ching ta sir dung
phuong trinh bién ddi va hé phuong trinh trang thai tuyén tinh thi hé théng
truéde hét phai dugc tuyén tinh héa.

7.2.1. Mé hinh méy phat dién trong didu khién

Ly thuyét vé mé hinh to4n may phat dién déng bd di dugc trinh bay
kha chi tiét trong cac tai li¢u vé mdy dién. Trong tai li¢u nay chi dp dung céc
két qua chung nhét v& phuong trinh dong hoc may phat dé phuc vu cho bai
todn diéu khién trong hé théng dién. Néu goi T, l& moment dién tir
(electromagnetic torque) ciia may phét dong bd, T, 12 moment co cia dong co
kéo so cép (driving mechanical torque), néu bo qua tén thét thi trong diéu
kién v@n hanh binh thudng ta c6 Ty = T.. Tuy nhién, tai thoi diém ban dau do
cé sy mat can bing (c6 sy chuyén dong tuong ddi giira tir trudng quay va
rotor) nén dan dén moment co T, c¢é thé 1én hon hodc nhé hon moment dién
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tir Tg. Khi d6 xudt hién moment tuong ddi trong rotor T, dugc xéc dinh theo
cong thirc:

T—Tyg=T, (7.01)
Goi J 1a moment quén tinh tdng hop gilta ddng co so cip va mdy phat, néu bo
qua dao dong bé (frictional) va d9 suy giam (damping) thi phuong trinh
chiiyén ddng quay tuong déi ciia rotor dugc xéc dinh nhu sau:

d’é
J—dT;‘ =T¢—T¢=Tf (702)

& ddy 6, la goc dich chuyén (angular displacement) ciia rotor so véi tryc
chuén trong stator. Mic khic, & diéu kién tdc do dong b thi van téc goc la
khéng ddi va goc dich chuyén duge xdc dinh nhu sau:

0. = Wyt+d, (7.03)
véi 8. 1a gbe vi tri cia rotor trude khi mit ddi ximg (tai thoi diém khao st
t=0), duoce xac dinh tir diéu kién ban diu cia bai toan. Khi d6 phuong trinh vi
phén (7.02) duge viét lai nhu sau:

£ = W (7.04)

véi @, 12 van tde goc cia rotor. Gia tée cua rotor lac ndy duge xic dinh bing
céch dao ham phuong trinh (7.04):

a'g, _ d's,
@ e
Thay vao phuong trinh (7.02) ta cé:
d’s
J—d# =T.-Tq (7.06)

Nhan hai vé cta phuong trinh (7.06) véi o, ta dugc:
d’s,

J(Dc-?;- = chc - (Dch (7.07)
2
Hay Jooe ‘:’1 jf =P, - Py (7.08)

véi P, 1a cong suit dién tir va P, 1a cong suét co cia dong co so cdp. Thanh
phin Jo, duge goi 12 hing s quan tinh (inertia constant) va thuimg dugce ky
hiéu 1a My. Hing sb quan tinh lién hé véi dong nang quay E, clia rotor bing
biéu thirc:
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E.= %Jm; - éM,a;t (7.09)
Hay My = Zf (7.10)

Liu ¥ riing My 14 hiing sé quén tinh, nhung né chi thit su 12 hing sb khi xay
ra.mét dong bd (téc do rotor léch véi toe do ddng bd). Tuy nhién, ®. khéng
thay ddi nhiéu truée khi diéu kién én dinh bj mét nén My cé thé dugc xem xét
tai téc d6 dong bo cling 13 hing s, nghia la:

M, = 2E (7.11)

@,

o~

Ly thuyét may dién chimg minh mdi lién hé giira géc cong suat 3 cé méi lién
hé véi goc 1éch &, va s6 dbi cyc tir p ciia may phét dong bd nhu sau:

2
hay ®= gw

My 25 =P.—Py (7.12)

Phuong trinh (7.12) chinh 1a phuong trinh ddng hoc (swing equation) cla
may phét dién dong bd theo goc cong suat 8. Néu biéu dién trong hé don vi
twong déi voi gia tri cong sudt co ban Sy, thi phuong trinh (7.12) duge viét
lai:
2 2E d’5
7 S, d

= P{(pu)- Pa(pu) (7.13)

Néu chiing ta dat H = Si [MJ/MVA] thi ching dugc goi |4 hing sé quan tinh
b

don vj (per unit inertia constant) va ching c¢6 don vj tinh 1a gidy (s). Mic
khac, tbc d6 co dong b @, lién hé véi tée do dién ddng bd w, theo biéu thirc
®=(p/2)®c, nén phuong trinh (7.13) dugce viét lai theo téc dién dién déng bd
nhu sau:
2H d’6
w, dt

Hay viét duéi dang tan s dai la:

= P(pu)- P4(pu) (7.14)
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PP (7.15)

Lwu ¥ ring trong phuong trinh (7.15) & c6 don vj tinh la radian, cac gi4 trj
cong sudt tinh trong hé don vi tuong d6i. Nhu viy, khi thay ddi nhé ciia géc
cong suat sé din dén mot sy thay ddi ciia cong suéit va phuong trinh (7.14) c6
thé dugc viét trong trrdng hop nay nhu sau:

2H d’As
o = AP AP, (7.16)
Hay viét theo tée do thi:
da?
2 =1 (AP~ APy (7.17)
dt 2H

néu biéu dién tdc do trong hé don vj tuong déi thi:

ddo _ 1 ap_
£2 = (AP~ AP (7.18)
Bién ddi Laplace ctia phirong trinh (7.18) ta dugc:
AQ(s) = ——[AP(s)- AP«S)] (7.19)
2Hs

So d6 khdi thay thé cho mdi quan hé ciia phuong trinh (7.19) dugc minh hoa
nhir hinh 7.2,

AP(s) 3 ——  —AQ(s)

APy(s)
Hinh 7.2: So' db khéi ciia md hinh méy phit

7.2.2. M4 hinh d¢ng co so cép

Céng suit co 1am quay rotor ciia mady phit di¢n dugc goi chung la dong
co kéo so cdp (prime mover); né c6 thé 13 turbine thay dién dung ning lugng
tir ngudn nuéc; turbine nhiét dién ding ning lugng tir qua trinh dét than, khi,
du hay phan img hat nhan. M4 hinh ciia déng co so cép (turbine) phai thé
hién méi lién hé gitra d6 thay ddi cia cong sudt co AP, theo dj thay ddi vi tri
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g 'l
Ee= 100 = La,0, (7.09)
Hay My = ‘:f (7.10)

Luu y ring My 12 hing s quén tinh, nhung né chi thit sy 1a hing s6 khi xay
ra mét dong bd (toc dd rotor léch véi téc dd dong b3). Tuy nhién, o, khéng
thay d6i nhiéu trudce khi didu knén on dinh bj mit nén My c6 thé duge xem xét

tai toc do dong b ciing 1a hing s, nghia la:
M; = 2E (7.11)

Ly thuyét may dién chimg minh méi lién hé gifta goc cong sudt & cé6 mdi lién
h¢ vai goe 1éch 8, va sb d6i cyce tir p ciia mdy phat déng bd nhur sau:

o=L
=24
hay ©= ;
thay hai gié trj nay vao phuong trinh (7.08) ta dugc:
2., ds
;Mrd—:’ =Pc-Pd (7.12)

Phuong trinh (7.12) chinh l& phuong trinh déng hoc (swing equation) cua
mdy phat dién ddng bo theo géc cong suéit 8. Néu biéu dién trong hé don vi
twong ddi voi gia tri cong suit co ban S thi phuong trinh (7.12) duge viét

lai:

2
2 2B S =Pupu)-Ppu) (7.13)

S0, d’t
Néu ching ta dat H = Ec [MJ/MVA] thi chiing dwroc ggi la hiing s6 quén tinh

don vj (per unit inertia constant) va chung c6 don vj tinh 1& gidy (s). Mic
khéc, téc dd co d6ng b . lién hé vai tde dp dién dong bé o, theo biéu thirc

©o=(p/2)@ec, nén phuong trinh (7.13) duge viét lai theo tde dién dién dong bd
nhur sau:

20 d’s
o, d't

Hay viét duéi dang tn s6 dai 1a:

= Pe(pu)- Py(pu) (7.14)
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H d’5

xf, d’t
Luu ¥ réng trong phuong trinh (7.15) 3 ¢6 don vi tinh 1a radian, cc gia tri
cdng sudit tinh trong hé don vj tuong dbi. Nhur viy, khi thay ddi nhé ciia géc
cong suit s& din dén mot su thay ddi cia cong sudt va phuong trinh (7.14) ¢é
the dugc viét trong trudng hop nay nhur sau:

=P~P, (7.15)

d’as
fv” —— = AP AP, (7.16)
Hay viét theo téc d§ thi:
da?-
— % = L Ap_ APy (7.17)
dt RN

néu biéu di&n téc do trong hé don vi tuong déi thi:

ddo _ 1 ap_

o 3 (OP— APy (7.18)
Bién dbi Laplace cua phwong trinh (7.18) ta dugc:

AQ(s) = ZLHS [AP(s)- AP«(s)] (7.19)

So d6 khéi thay thé cho méi quan hé ciia phuong trinh (7.19) duge minh hoa
nhwr hinh 7.2.

AP(s) 3 —  —AQ(s)

APy(s)
Hinh 7.2: So' 4 khéi ciia mé hinh m#y phit

7.2.2. M& hinh dfng co so chp

Céng sudt co lam quay rotor cia may phat di¢n dugc goi chung la dong
co kéo so cép (prime mover); né c6 thé 1a turbine thiy dién ding néng lugng
tir ngudn nuée; turbine nhiét dién dung ning hrgng tir qua trinh @bt than, khi,
déu hay phan (mg hat nhan. Mé hinh ciia ddng co so cip (turbine) phai thé
hi¢n méi lién hé giira d6 thay ddi ciia cong suft co AP, theo do thay ddi vi tri
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van di¢u khién APy. V6i mdi turbine khéc nhau, méi quan hé nay 14 rit khac
nhau. Déi véi turbine clia nha méay nhiét dién khong c6 chu trinh hdi nhiét,
chiing ta c6 thé xem xét mbi quan hé ndy dudi dang hiam G(s) nhu sau:

aF(s) _ 1
4P, (s) I+t7.s

Gs)=

(7.20)

& déy 7. 1a hiing s6 thoi gian cua turbine; thong thudng né nim trong khoang
tir 0.2 dén 2 gidy. Tir day, ta xay dyng mé hinh diéu khién cho déng co kéo so
cép ciia may phat déng bd nhu hinh 7.3.

!
I+7,s

APy(s) —* —> AP(s)

Hinh 7.3: So' @b khéi ciia mé hinh dfng co so cip

7.2.3. M6 hinh tai

Téi ciia céc t6 may phit trong hé thong dién phu thudc vao cac thiét b
gin vao luéi dién va diy la mét gia trj bién thién lién tuc. Sy thay déi cia tai
trong hé théng duge chia thanh hai nhém. Nhom thir nhit 12 nhom tai thay déi
khong phu thudc vao sy thay ddi cia tin sb ludi dién nhu céc loai tai nhiét, tai
chiéu séing.

AP v(S) l
l+rs

Hinh 7.4: So' dé khéi ciia md hinh turbine-méy phét va tai
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Nhém thir hai 1a nhém ma sy thay ddi cong suat ciia ludi dién s& 1am thay dbi
cdng sudt cua tai; d6 1a nhom tai dong co. Sy thay ddi cia cong sudt cia dong
co theo tin s6 phy thuge vio dudmg dic tinh téc d - tai (speed-load) ciia timg
thiét b truyén déng. Dudmg dic tinh tée dé - tai ciia mdt tii tong hop cb thé
xdp xi nhu sau:

APy = AP +KAw® (7.21)

& day APy, 12 46 thay ddi tai khong bi anh hudng béi tin 6 va KA 12 phin tai
thay déi phy thudc vao tin sb. Hé s6 K duge hiéu nhu 13 ty sb gifra phin trim
thay ddi tai chia cho phan trdm thay ddi tan sb. Vi du, néu tai thay ddi 2%
trong d6 tén s6 thay ddi 1% thi K=2. M5 hinh tii va may phat duge minh hoa
nhu hinh 7.4.

Rt gon so d6 hinh 7.4 ta dugc so dé don gian nhu hinh 7.5.

APy(s) [ 7 " ]
I+tr.s 2Hs+K >As)

AP, (s)

Hinh 7.5: S a8 khbi ciia md hinh turbine-may phit va tai

7.2.4. M6 hinh bj diéu toc

Khi cong suit tai ting dot ngdt, cong sudt dién ciia may phét s& vugt
qué cong sudt co cia turbine. Sy thiéu hyt nay dugc bu dip bdi déng ning
quay tich trir trong turbine.

Vglve )
diéu khién

+: mé valve
-: dong valve

Hoi, khi, nuée

[ K -1

Hinh 7.6: So db khéi cia bj didu tée
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Két qua cua sy giam dong niing quay 14 lam cho téc do cua turbine giam va
dén dén tan sb dong dién phat cia mdy phét giam. Sy thay déi tde d¢ nay s&
téc dong Ién b diéu tdc (Governor) cita turbine; tir diy, b didu tc s& phat ra
tin hi¢u m& cdc van diéu khién lwu lugng khi, hoi (hodc nuéc) dé thay dbi
céng sudt co ngd ra cua turbine mdt cich sém nhét. Lic nay turbine dat dén
mét trang théi n dinh tinh méi. So db khdi ciia mot b didu khién tée do
dugc minh hoa nhr hinh 7.6.

O trang thai vdn hanh én dinh, bd diéu téc duge thiét ké sao cho cho
phép téc dd giam khi tai ting theo mt ddc tinh tinh (véi mdi b diéu tée khéc
nhau 13 khéc nhau) va né cé dang nhu hinh 7.7. Hé sb géc ciia dudmg dic
tuyén dai dién cho lugng téc dd diéu chinh R (R=Aw/AP). Céc bd didu téc
trong thuc tién thudmg c6 lugng téc dd diéu chinh khodng 5 dén 6% téc dd
dinh mirc khi tai bién thién tir khéng dén gia tri dinh murc.

Dudmg ¢ tinh tinh ban ddu

. Duitmg djc tinh tinh méi
” khi cdng sudt gidm

Pudng dac tinh tinh méi
_~ khi cdng suit tang

~ao
-~
-
-~
~b
-
~

P, Py P, P
Hinh 7.7: Diic tinh téc 4§ & trang théi tinh caa méy phat theo cong sufit

Do léch cong sudt phat ra cua mdy phat AP, dugc so sanh vm gia tri léch
chinh dinh tmoc AP, néu cb sur sai khéc lhl s€ hiéu chinh toc dd theo céc
dudng dic tuyen nhu hinh 7.7; va duge minh hoa dudi dang biéu thirc sau:

E A® = APy~ AP, (7.22)

Hay viét trong mién s ta dugc:
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2 80(s) = APf(s) - APy(s) (7.23)

Hay AP(s) = APo(s) - %Aﬂ(s) (7.24)

D¢ léch cong suét duge khuéch dai va dua dén diéu khién 1am thay déi vi tri
m@ ctia van hoi (khi, nuéc). Néu gia thiét méi lién hé nay 13 tuyén tinh thi
chiing ta c6 thé viét nhur sau:

1

APy(s)= e AP(s) (7.25)
AP A5) AP(s 1+lr : APY(s)
1 Ao(s)
R

Hinh 7.8: So @b khdi dai di¢n cho h¢ thong didu chinh tde 4§

Trong d6, 7, |2 hing s6 thdi gian. Hai phuong trinh (7.24) va (7.25) duge
minh hoa dang so dd khéi nhur hinh 7.8. Két hop gitra ba so dd khéi hinh 7.3,
7.5 va 7.8 ta ¢6 so dd khdi tdng thé clia b diéu khién tin sé tai trong mdt hé
théng cach ly nhu so dd hinh 7.9.

APy (s)

AP(s) AP =
APA(s) T I 1] 89

I+t.s I41.s . 2Hs+ K

.3

Hinh 7.9: So 43 khéi cia b thng didu khién tin s6 tii - LFC

Téi dy, vdi AP .(s) la hing sé dugc chinh dinh trude; ta ¢6 thé xem hé théng
chi c6 AP((s) 12 ngd vao va AQ(s) la ngd ra. Khi d6 so d6 khéi didu khién tin
s tai dugc thiét 1ap don gian nhu hinh 7.10.
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! AQ(s)
2Hs + K o

!
R(I+r‘s)(1+rcs)

Hinh 7.10: S @8 khéi ciia h§ théng LFC véi ngd vao
AP\ (s), ngd ra AQ(s)

Sa dd khéi hxnh 7.10 dugc viét dudi dang ham truyén dat vong hé A.G(s)H(s)
voi A hing sb (¢ ddy A=1/R) la:

1
AG(S)H(S) R (2Hs+K)(1+r s)(1+1.s) (7:26)

Viét dudi dang ham truyen dat vong kin thé hién méi quan hé gilta d§ thay
dbi tai theo do thay déi téc o nhu sau:

_A(s) _ (1+z,5)(1+7.5) (1.27)
4P(s) (2Hs+K)(l+t s)(1+1s)+1/R '
Hay AQ(s) = -AP,(s)T(s) (7.28)

véi T(s) chinh 12 vé phai cia phu'(mg trinh (7.27). Sy thay ddi cia cong suét
tai dwgc nhin dang theo timg ndt nén AP (s)=AP,/s. Do léch tdc d tai thoi
trang thai 6n dinh méi duoce xac dinh nhu sau;

By, = lim sAQs) = (-APy)

Luu ¥ ring, trong trudng hgp khéng c6 thanh phan thay di tan s6 tai (KAw),
nghia [a K=0 thi d léch tin sb & trang théi tinh chi phy thude vao lugng diéu
chinh téc 6 cua b diéu toc. Khi do:

«=(-APR (7.30)

Trong tnr(mg hop tong quét, hé théng c6 n td may phét véi n bd diéu the cé n
lugng diéu chinh téc dd Ry, Ry,..., R, thi d6 1éch tén s & trang thdi tinh dugc
xéc dinh theo biéu thirc:

(7.29)

1

Awg = (-AP
o= ( L)K+A,+A,+...+A,

(7.31)

véi Ai=|/R,'.

140



Chuong 7: Diéu khién hé lhffng dién

Vidg 7.1:
Mét mdy phat nim trong mot hé théng doc lap c6 hing sb turbine
1=0.4, hiing s6 thai gian cta b diéu téc t,=0.1, hing s6 quan tinh cia may
phat H=4(s). Luong diéu chinh téc d6 clia bd diéu téc R tinh trong hé don vi
tuong d6i. Tan s6 thay dbi 1% tuong img vdi tai thay déi 0.8%
“a) Ding tiéu chudn Routh-Hurwitz, hdy tim khoang thay dbi cia R dé
diéu khién én dinh hé thng.
b) Diing phuong phép qui dao nghiém sd (root-locus) dé vé va xéc dinh
¢) Gia thiét R dugc cai dit voi gia tri 0.04pu; turbine ¢ cong sudt dinh
mirc 200MW & tin sé binh thudng 13 50Hz. Tai thay ddi voi budc
AP{=0.2pu (twong (mg v&i 40MW). Tim dd léch tan sé & trang théi
tinh; sir dung Matlab dat drge théng sb trong mién thoi gian va dap
{ng db léch tan sb.
d) Sir dung Matlab dé mé phong két qua & ciu c.

Giii:
Thay thé céc thong s6 cuia ddu bai vao so db khéi hinh 7.10 cia bd diéu
khién tin sb tai va biéu dién duéi dang ham truyén dat vong hé ta cé:

AP(s) 1 AQ(s)
8s+0.8 ¢
i 7
R(1+0.1s5)(1+045)

Luu ¥ theo gia thiét thi K=0.8%/1%=0.8.

Ham truyén dat vong hé 6 dang:
A 31254
A = =

G(s)H(s) (8s+0.8)(1+0.1s)(1+0.4s) 5 +12.65° +26.255+2.5
o diy A=1/R.
a) Phuong trinh dic tinh ciia hé thong 1a:

3.1254
+ =1+ =

LEAGHENS) =1 s +12.65° +26255+2.5

Hay §°+12.657426.255+2.5+3.125A = 0
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Lap bing theo tiéu chuin Routh-Hurwitz nhu sau:

s 1 26.25
s’| 12.6 2.5+3.125A
s'| 26.0515-0.248A 0
s°| 2.543.125A 0

Theo tiéu chuin Routh-Hurwitz thi thanh phin 26.0515-0.248A va
2.5+3.125A phai duong. Suy ra A < 105.04 va A>-0.8. Tuy nhién A>0 nén
két qua dé hé théng én dinh la A<105.04. Néi cich khac, dé hé théng én dinh
thi lugng diéu chinh ciia by diéu téc R phai cai dit 16n hon 1/105.04=0.00952.
Véi A=105.04 thi phuong trinh bd trg (auxiliary equation) tir hang chira s° c6
dang:

12.65°+330.7489 = 0
Hay s = +5.1234. Diéu nay c6 nghia 13 véi R=0.00952 ta c6 mt cip cyc
duge thiét 14p trén truc jo va hé th(‘)ng chi én dinh trong gioi han cdp cuc nay
theo qui dao nghiém.
b) Sir dung ham rlocus trong matlab véi céc théng s nhap la:
num=3.125; den=[1 12.6 26.25 2.5]

ta vé dugc qui dao nghiém sd c¢6 dang nhur hinh 7.11:

. Qui do nghiém sb
"
1
8 .
-
1
-
13
'..;c o -~ Bl i 8 ° [} 10
Trye thye

Hinh 7.11: Qui dgo nghi¢m s6 trong vi dy 7.1

Tir qui dao nghiém s6 ta xéc djnh dugce hai diém tir dudmg giao giira qui dao
Vi truc jo 1a s = £j5.1234; thay vao phuong trinh dic tinh cia hé théng (lwu
¥ A 12 phén thye duong ciia phuong trinh) ta xéc dinh duge A=105.04. Tir d6
xdc dinh duge R=1/A=1/105.04=0.00952.
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c) Dé tim d6 1&ch tén sb theo sy thay dbi cong suat tai ta sir dung ham tmyén
dat vong kin nhu cong thire (7.27) ta dugce:

T(s) =- AQ(s) _ (1+0.1s)(1+0.45)
AP (s)  (8s+0.8)(1+0.1s)(1+0.45)+1/0.04

_ 01255 +1.56255+3.125
s'+12.65° +26.255+80.625
D léch tan s6 6 trang thai tinh dugc xéc dinh theo céng thirc (7.29)
Awg = (-AP)— =02 _ _ .0.007751 pu

K+A  08+17004

Vay khi cong suft thay d6i mét luong 0.2pu (40MW) thi tin s6 s& thay doi
0.007751 pu (=0.007751*50=0.3876 Hz).

Trong Matlab ta viét mét doan chuong trinh nhu sau:

%=====VE DAP UNG CUA DO LECH TAN SO - VI DU 7.1=====
PL=02;
numc = [0.125 1.5625 3.125);
denc=[1 126 2625 80625]
t=0:01:10;
¢ = -PL*step(numc, denc, t);
figure(2), plot(t, c), grid
xlabek(1, giay'), ylabel('pu)
title('Dap ung cua do lech tan so')
timespec(numc, denc)

% eSS ICCEoRasoNEEEanEESaNaESS

Két qua ta c6 dang dép tmg nhur hinh 7.12:

0,
e

Dap (rng clia 46 lech tan sé
i IO AR ST ¢
L 0o
.08

pu
] et i Vi SPYe v

am

Qo2+

4 s i L L L " " "
WO 2 4 ] a 10 2 t AL L

Hinh 7.12: Dép img tin s trong vi dg 7.1

d) M6 hinh mé6 phong duge xdy dung trong Simulink ctia Matlab nhur sau:
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Tham chieu bien

Bo thay dei tal
- 1
- » ]
0.49%1 » L] pericind
>
Be tong Quan tinh va tal Wan thi da lech tan se
Bocongt TG ieu o Tutbine

3 5
~J

R

Hinh 7.13: So' db mé phéng trong Matlab cho vi dy 7.1
Két qua mé phéng cho dang song & hinh 7.14:

0
1.002

0,004

0012} :
1)
0 miL

Hinh 7.14: Dang séng mé phong cho vi du 7.1

Vidy 7.2:
Mot hé théng doc 13p tan s6 50Hz gdm hai tb may van hanh song song.
T6 may 1 ¢6 cong suét dinh mitc 500 MW, khoang én dinh téc d R,=6%; td
méy 2 c6 cong suat dinh mirc 400 MW, Khoang én dinh téc dd R,=5%. May
phét 1 dang phat 400 MW; méy phat 2 phat 200 MW (céng suét nhu cau 600
MW). Khi céng suat tai ting 80 MW; chon céng suit co ban 1000 MVA.
a) Tim d6 léch tin s6 & trang thai 6n dinh tinh méi cia hai td may; gia
thiét khong c6 s thay déi tai theo tn sb.
b) Khi tii thay déi 2% cho méi sy thay ddi 1% ciia tin sb; hiy tim dé léch
tan s6 & trang théi én dinh tinh méi cia hai may phat.
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Giai:

Chu y riing, cac gid trj R; cia may phat duge cho 1a img véi cong sudt
dinh mirc ciia méay phat. Do dé, khi tinh trong hé thong cé nhiéu t6 may ta
phai qui vé cling mdt cong suit chung (cong suét co ban) theo cong thirc sau:

Riqd = Ri S_‘*
S-!

Tir d6, ta c6 céc gié trj R; ciia céc td may phat tai cong sudt co ban 1000 MVA
1a:

R, =0.061000 = 12
1 0 pu

R»=0.0519%0 = 0,125 pu
400
dé thay ddi cong suit trong hé don vi tuong dbi:

AP = 80 =0.08 pu
1000

a) Tir gid tri ta c6 K=0; ap dung cong thirc (7.31) ta cé:

1 1
— =(-0.08
K+ A +A4, ( )1/0.l2+l/0.125

Nhur vy, d6 léch tin s6 & trang thai 6n dinh finh méi la:
Af=-0.004897*50 = -0.2449 Hz

N6i céch khéc, khi tai ting 80 MW (0.08pu) thi tn sb luéi s& giam 0.2449
Hz.

Ao = (-APy) =-0.004897 pu

0“. ...:A> ~ e — A —eee A A - ’
0O 005 01 C48 02 026 03 036 04 04 a5
Cong sus rgo s (pu)

Hinh 7.15: Djic tinh tin sé-cong suit trong vi du 7.2
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Chuang 7: Diéu khién hé théng dién
Lugng cong suat can diéu chinh trong céc méay phét dé dat dugc diéu kién én
dinh méi 13 (cOng thire 7.31):

AP] ='TI e W —0.0408pu=40.8MW
=.42, _ 0004897 _ =
AP, Z, 2135 0.0392 pu=39.2 MW

Chiing ta ¢6 thé minh hoa bai toan béng dé thj hinh 7.15.
b) Véi gia thiét ta c6 K=2; tir cong thirc (7.31) ta xac dinh dugc d6 léch tan sb
nhu sau:

!~ (-0.08) d

Awg = (-AP)——
s = ( L)K+A,+A, 2+1/0.12+1/0.125

=-0.00436 pu

d0 1éch tan s tinh bing Hz la:
Af=-0.00436*50 = -0.218 Hz

D§ thay ddi cong sudt cta cic may phat dé giir on dinh trong trudng hop nay
la:

AP, =-42s = 000936 _ 4 1363 oy =36.4 MW
R, 0.12

AP, =42y = 000436 _ 4 43488 pu =34.88 MW
R, 0125

Nhén thiy riing, trong truong hgp ndy tong céng suit phét thém cua hai t6
méy (36.4+34.88=71.28 MW) nhé hon d6 ting cong sudt cua tai (80 MW).
Diéu nay dugc 1y gidi ring & tdn s van hanh méi (tin sé van hanh 50-
0.218=49.782 Hz) thi d¢ thay dbi cong sudt cling giam theo (duge minh hoa
tir cong thirc 7.21). D§ thay dbi cdng suit nhu cdu theo do thay dbi tin sb
dugc xac dinh nhu sau (tir cong thire 7.21):

AwK =-0.00436*2 = -0.00872 pu = -8.72 MW
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Chuong 7: Diéu khién hé th(ffg_ dién

7.3. Ty djng diéu khién cdng suit phat

Khi cdng suét tai ddu cuc méy phét ting, téc o cia turbine s giam
truée khi b diéu tic didu chinh hé théng van didu khién ludng khi (hoi,
nudc) vio turine dé dat dén mt trang théi can bing méi. Qué trinh didu chinh
s& két thic khi tin higu sai s§ nhan dugc ur sy thay ddi cong suit 1a rit bé,
diém lam vigc cia bd didu téc xem nhu tring véi diém dam bao the a5 én
dinh cda hé thong, Nhiém vy ciia diéu khién cong suit phét 1a phai dam bao
cho h¢ théng trér lai diém vén hanh én dinh méi. Trong thye tién hing s téc
d khong phai la mét diém dwoc cai dit cé dinh ma né phai duoc bi (offset)
tiry theo timg trudmg hgp. Mot cach don gian nhét 1a ding khau phén héi tich
phan dé gidm sat viéc bu ndy. Toan bo viée ndy phai dugc thuc hién hoan
toan tyr dong khi tii cia h§ théng thay ddi dé dam bao tin sé cia hé théng
ludn duge duy tri. Vige thye hién ndy duge goi 1a ty déng diéu khién cong
suét phit (automatic generation control — AGC). Trong mét hé théng lién két
Ién gdm nhidu ving phu tai khéc nhau, vai trd ciia tr dong diéu khién céng
sudt duge chia thanh didu khién tai, didu khién tram va diéu khién mdy phét
dién. Viée thiét lap mét trang thai van hanh méi phai dam bao tinh k§ thudt va
t6i u vé mat kinh té.

AP (s)
AP(s) AP\(s =
OPs) 3/ [ i T e < 1 AQ(s)
= I+t I+t.s 2Hs + K =
A
R
K,
A)

Hinh 7.16: So @4 tyr dong didu khién cong sudt (AGC) cia hé théng ¢6 lip

MGt van dé can luu ¥ 12 viéc ty dong diéu khién cong sudt chi durgc hién trong
trang théi on dinh ciia hé théng, Trong qué trinh phén tich, xem xét qua do
khdng dbi xtmg, hé théng ty dong didu khidn cong suit duge bd qua
(bypassed) va céc hé thong diéu khién khac duge sit dyng. Trong tai liu ndy
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Chuong 7: Diéu khién hé thong dién
chi xem xét mé hinh ty ddng didu khién cdng suét trong hé théng doc 1ap va
hé thong lién két 16m.

7.3.1. Ty djng didu khién cng suit trong h¢ thong cb 13p

Trong hé théng cb lip, néu ching ta chi sir dung b diéu khién tin sb
tai LFC thi két qua la 9 léch tdn s & trang thai én dinh méi phy thuge vao
toc @6 6n dinh R cia by diéu tde. Khi d6, dé o léch tan sb tién vé zero, ching
ta phai thye hién viée cai dat lai (reset action). Chiing ta cé thé thyc hién viéc
ndy théng qua khau tich phan két hop véi by LFC. Khau tich phén s& gitp cho
qué trinh tién dén zero cta dd 1éch tin sé nhanh chéng hon. M6 hinh b§ diéu
khién lic ndy duge minh hoa nhu hinh 7.16. Bién ddi so b khéi hinh 7.16
chiing ta dugc so db twong duong nhu hinh 7.17. Khi d6, ham truyén dat vong
kin ciia hé théng duge cho béi cong thire (7.32). Luu ¥ riing, K, trong so dé
khéi ctia hé thng hinh 7.16 1a d6 loi cuia khiu didu khién tich phan.

AP (s) 1 AQ(s)
2Hs + K 4’

1 ! (_’fx..,i)
(l+z,s)(l+7s)\ s R

Hinh 7.17: So 46 khéi cia AGC véi ngd vio AP, (s),
ngd ra AL2(s)

_AQ(s) _ s(l+t,s)(1+7.5)
AP (s) s(2Hs+K)(1+z,s)(1+71.5)+s/R+K,

(7.32)

Vidy 7.3:
Mot hé théng diéu khién tin s tai ¢6 céc théng sé ban dau nhu vi dy
7.1, duge ldp thém mét khau tich phén c6 Ky=8 dé phuc vy cho viéc ty dong
diéu khién cong suit.
a) Ding Matlab dé v& dang séng dap img ctia 4§ léch tin sb véi gia thiét
d9 léch cdng sut nhu vi du 7.1,
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Chuong 7: Diéu khién hg thong dién

b) Dung Simulink de md phong két qua.

Giai:
a) Tir két qua cta vi dy 7.1 ta c6 duge ham T(s) nhu sau:

T(s)=-£‘-0(s) o - S(1+0.1s)(1+0.4s)
AP,(s)  s(8s+0.8)(1+0.1s)(1+0.4s)+3/0.04+8

0.1255" +1.56255° + 3.125s
s' #1265 +26.255° +80.6255 + 25

Dop ung cua 4o lech Lat 8o

4 : L A LS
o 2 4 § 8 W 12 W9 16 @ 20
Higar)

Hinh 7.18: Ddp img tin 56 trong vi dy 7.3

Trong matlab ta viét mot doan chuong trinh nhu sau:

PL = 0.2;Ki=8;

nume = {0.125 1.5625 3.125 O denc=[1 12,6 26.25 80.625 3,125%Kil;
t=0..01:20; ¢ = -PL"step(numc, denc, t);

figure(2), plot(t, ¢}, grid

xiabel('t (giay)'), ylabel('Deo lech tan so (pu))

titte('Dap ung cua do lech tan so')

%-:x EEEDT =

Db thj c6 dang nhur hinh 7.18.
b) M6 hinh mé phéng trong simulink duge thiét 1ap nhw hinh 7.19.
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Chuwong 7: Diéu khién hé thong dién

- 1 = =]

1 1 ——

“ oA 04w
Betengl TR tee Terbine

Do tong 2
SR Quan S hG tab Do leAw

L Khau Ssh phas

Hinh 7.19: So @6 mé phéng trong Matlab cho vi dy 7.3

Time offset O

Hinh 7.20: Két quia mb phong cho vi du 7.3
Két qua mé phéng duge nhur hinh 7.20.
7.3.2. Tw ddng diéu khién cong suit trong hé thong da lién két

C6 nhiéu truomg hgp mot nhém céc may phét c6 cac dic tinh bén trong
hau nhir giéng nhau. Hon nira, turbine ciia cic mdy phat nay 6 cling ddc tinh
dép (mg. Khi 6, chiing ta c6 thé md hinh céc td may nay bing mét to médy
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Chuong 7: Diéu khién hé thing dién
tuong duong cé cling mot bd diéu chinh tin s6 tai (LFC) thay thé cho toan b
nhom méy. Chung ta bit dau bai todn ty dong diéu khién trong hé théng da
lién két bang viéc xem mdt hé théng gém c6 hai khu vire. Hai khu vire duge
dai dién bing hai hai méay phat twong duong (dugc ding tri tir nhidu méy phat
¢6 dic tinh gén gidng nhau) nhv hinh v& 7.21.

X p, X iXe

E 28, E,Z5,

Hinh 7.21: Mé hinh h¢ thng lién két hai khu vy

Hai khu vire duge lién két véi nhau thong qua dudng day vai téng tro X, (¢
day ching ta 44 bo qua ton thét cong sudt tic dung trong mang). Trong sudt
qua trinh vén hanh binh thuong, cong sudt truyén qua dudng diy di xem xét
va duge xédc dinh theo cong thirc sau:
|EJE,|
2
Trong d6: X3 = X;+Xs+X4 va 83 = 8;-8,. Phuong trinh (7.33) c6 thé dugc
tuyén tinh héa trong mot doan thay dbi nhé cia céng suit truyén AP, nhu
sau:

Pi=

siné,, (7.33)

APj; = %h_ 46, = P,AS1» (1.34)
2
& ddy P, 12 hé s géc cha dudng cong goc cong suit tai thai diém khao st ban
dau; 8)20=815-820; A81,=A8,-AS,. P, duge xem nhu 14 hé sé cong sudt déng bd
héa (synchronizing power coefficient) va dugc xac dinh nhu sau:

ap, |E,|E |
- = 112
Py= 2ts, = S cos(88im) (7.35)

Chiing ta biét ring d¢ 16n va chiéu cia dong cong suét truyén tai qua dudng
day lién két phy thudc vao cdng sudt tai hai ddu dudmg diy hay ciing chinh la
goc cong suat tai d6. Néu A8,>AS, thi cong suit s& truyén tir khu vyre 1 sang
khu vyre 2 va nguge lai. So dd khdi dai dién cho hai ving véi hé théng LFC
chira cac vong l3p so cdp duge minh hoa nhu hinh 7.22.
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Chirong 7: Diéu khién h¢ thong dién

1
R,
APy (s)
AP} P — aPv(s) T S -
refilS
I+t I+r,s = 2H;s+K, Af(s)
ty
£
APy % "G)
AP APy(s) o aPas) 4+
s 1 1 I
_ UL — o2 ) AQy(s)
T8 I+7,,5 2H s+ K,
AP 2(s)
? S I
2

Hinh 7.22: So' 46 h¢ thong hai khu vyre véi b§ LFC nguyén thiy

Ching ta xem xét trudmg hop tai khu vyc 1 c6 mét sy thay ddi tai AP, va &
trang théi n dinh tinh, d¢ l&ch tin sb tai hai khu vyc 1a nhu nhau. Nghia 1a:
Ao = Awy= Ao va

AP - APy; ~ AP = AwK,

AP¢2+AP|2 = Awg K3 (736)
Sy thay @i cong suét co duge xac dinh theo diic tinh téc dd caa bd didu tée
nhur sau:

Am

AP = —T,g; AP, = —Rz-"- (7.37)
Thay phuong trinh (7.37) va phuong trinh (7.36) ta dugc:
Awy = 4y (1.38)

-L+K, -+ L+K,
R, R,

Néu dat D, = K+1/R, thi phuong trinh (7.38) dugc viét lai:
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Chuomg 7: Didu khién h¢ thong dign

= _A‘Pl.l

D, +D,
D, dugc biét nhu 13 h¢ s6 d¢ doc tan sb (frequency bias factors). Khi d6 d¢
thay ddi cong suét truyén gilra hai ving dugc xéc dinh nhir sau;

D)
D, +D,

Awg (7.39)

APy = - 4P, (7.40)

Vidu 7.4:

Mgt hé thdng tin sé SOHz hai khu vyre dugce lign két v6i nhau bing
dudmg day véi cac théng sé clia mbi ving nhu sau:
Ving 1: S4=1000 MVA; K,=0.5; R;=0.04; H,=4; 7,,=0.4(s); 7,,=0.25(s)
Ving 2: S4=1000 MVA; K>=1; Ry=0.05; Hy=5; 1=0.5(s); 1,;=0.4(s)

Céc méy phét van hanh song song & ché d¢ binh thudng v6i tin sé dinh mic
50Hz; h¢ sé dong bd héa duge tinh 14 1.5 pu; dé thay ddi tai & ving 1 la
AP;=180 MW; chon cong suft co ban cia toan hé thdng 1a 1000 MVA.

a) Xéc dinh tén s6 & trang thai én dinh tinh méi
b) Tim @ léch cong sudt truyén giira hai viing
¢) Ding Matlab mé phong dap tmg d léch tin sé

Giai:
a) D§ léch cong suit tai ving 1 tinh trong hé don vi twong doi la
10,
APU 1000 0.18 pu

d¢ 1éch tin s6 & trang thai tinh méi duge xac dinh theo cong thirc (7.38) nhu
sau:

=i, = =0.18 = -0.00387

A =
I 1 ] i
k3 4 L sos|+[-L
[R,*K')*(R,"K’] [0.04+ )*{0.05”)
pu

d6 18ch tan sb trong don vi Hz la:
Af = 50(-0.00387) = -0.1935 Hz
viy tan sé & trang thai 6n dinh méi 1a:
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Chuzong 7: Diéu khién h¢ thong dién
f=fo+Af =50 — 0.1935 = 49.8065 Hz

Luc nay lugng cong suit tang ting trong mdi khu vie duge xéc dinh theo
cong thirc (7.37) tuong img la:

APy = —/——= = =" =(.09675 pu =96.75 MW

APy = 292y o 000387 _ 4 0774 pu=77.4 MW
R, 0.05
Nhin thdy ring, téng cong suft phét cia céc mdy phat (96.75+77.4=174.15
MW) nhé hon céng sudt nhu cau tai ting (180 MW); diéu nay 1a do sy thay
ddi cong sudt nhu cdu do tin sb giam. P§ giam céng suit tai mdi khu vuc do
giam tan s6 dugc xdc dinh twong tuy vi dy 7.2 (AweK,=-0.00387%0.5=-
0.001935pu =-1.935 MW; AwgK;=-0.00387*1=-0.00387pu =-3.87 MW).

D§ thay doi cong suét truyén duge xic dinh theo céng thirc (7.40)

APp=- APL,DD"D =AwsD;=0.00387*(K:+1/R;)=-0.08127 pu= -81.27

y + 12,

MW

Diéu nay c6 nghia la 81.27 MW céng suft chay tir viing 2 sang viing 1; méy
phéat & viing 2 phét thém 77.4 MW va viing hai ting 3.87 MW do tan sé duoc
phuc hdi.

b) So d6 mé phong trong Matlab dugc minh hoa nhw hinh 7.23. Két qua mé
phéng dép (mg 4§ léch tén s dugc minh hoa & hinh 7.24. Két qua mé phong
d9 lgch cong sudt nhur hinh 7.25.

Tir két qua vi dy 7.4 nhin thy ring, néu hé théng LFC duorc trang bj
vong lép diéu khién so cép co ban thi khi cong suit & khu vire 1 thay ddi duge
bl dép béi vie tang cong sudt phat tai ca hai khu v, lam thay déi céng suit
lién két gitra hai khu vyc va tin s vin hanh gidm. Tuy nhién, trong didu
khién vén hanh binh thudng & trang théi tinh, mét sé hé théng phai yéu cdu
duy tri tan 56 n dinh. Khi d6, giai phép don gian nhét trong bai todn van hanh
14: duy tri tAn s ¢ diéu khién vén hanh binh thuémg, duy tri luong céng suit
chdy qua dudng diy lién két cho tét ci céc bai todn didu d¢ va mdi khu vuc
phai ty dép img d6 thay ddi tai cia minh.
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Hinh 7.23: So 46 mé phong trong Matlab cho vi dy 7.4

Jo lech tan so w loan bl

Dolech cong suat

Hinh 7.25: Két qua md phéng dip éng 4§ léch cong suit cho vidy 7.4
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Chuzong 7: Diéu khién hé théng dién
Thudng thi dé thyc hién diéu nay, by LFC duge didu khién bing d6 déc két
ndi (tie-line bias control); & ddy méi khu vuc c6 khuynh huéng giam sai sé
diéu khién ving (area control error — ACE) vé zero. Sai sé diéu khién viing
bao gbm sai s6 két ni va sai sé tn sb. Hay viét duei dang bidu thirc la:

ACE; = ¥ 4P, + BiAw, (7.41)
s 4=

¢ day B; dugc xem nhur 13 lugng tuong tic gitra cac khu vye lan cén trong
sudt thoi gian khong cin bing. Mot cich tong quét tit ca céc théng sb s& dat
duge khi B; duge ldy bing hé sb do déc thn sé (D). Khi d6, céc gié tri sai s6
diéu khién ving cho hai khu vire duge xédc dinh nhu sau:

ACE;=AP;; + DiAm,

ACEZ e AP2| + DgA(Dz (742)

& ddy APy, va APy, duge xuat phat tir bai toan didu do trao ddi cong sudt; gia
tri sai 56 diéu khién viing duge sir dung nhur 14 tin hidu dé thay déi gid trj cong
sudt dat chudn ban diu va khi trang théi tinh duoc thit 13p thi APy, va Ao sé
biing khong. Hing s6 do lgi trong khau tich phan phai chon di nho dé khéng
1am thay déi phuong thirc ciia mi ving. So dd khéi cia AGC trong trudng
hgp ndy dugc minh hoa nhwr hinh 7.26.

Vidy 7.5:

M3 phong lai vi dy 7.4 véi md hinh hé théng hai khu vuc ¢6 sir dung
sai s6 diéu khién ving. Gia thiét cho K;;=K;=0.25.

Giii:

So d6 mé hinh mé hinh mé phéng trong simulink dugc xdy dyung nhu
hinh 7.27. Két qua mé phong ta duge dang ddp img cua dd léch tin sé nhu
hinh 7.28.
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D,
1 3
R,
APyy(s)
AP,(s) APyi(s) AP(s) ¥ =
- Tz . AQ(s)
I+7,;s I+1,s ; 2H;s+K, !
Lo
5
ACE,
AP
7 APp 12 ], P, ZD
s >
ACE,
K
s APyi(s) AP(s) $F
! < 3 /
= AP.,(S ]+f’)s l+r‘2s z- ZHJS'FKJ MMS)
APya(s)
23
R,
D,

Hinh 7.26: So' 40 AGC cho h¢ théng hai khu vare

Hinh 7.27: So 6 mé phéng trong Matlab cho vi du 7.5
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Chuong 7: Diéu khién h¢ thong dién

[ap ung do lech tan so

(a) (b)
Hinh 7.28: Két qua mé phong AGC cho vidy 7.5

7.3.3. Ty djng diéu khién céng suiit phit tdi wu

Bai toan diéu dd t6i wu da duge khio sét & cie chuong trude; bai todn
ndy c6 thé duge thyc hign trong pham vi ciia bd LFC néu hé théng don gian.
Tuy nhén, ngdy nay véi sy phuong trinh ctia ki thuét didu khién s tryc tiép
béng may tinh téc d§ cao, ching ta c6 thé giai quyét bai todn cho timg & may
trong mét hé thong da lién két. Véi cdng cy nay, chiing ta c6 thé so sanh va
chinh dinh lai tap cdc gi4 trj cai diit t6i uu trong van hanh tir két qua cia bai
todn diéu do t6i wu hé théng dién. Viéc ndy cé thé duoc thuc hién lién tuc
trong m&i chu ky diéu khién 1én lui hay cit méay phét ra khoi luéi (thudng 1a
1gid) hogc 1a diéu khién tryc tiép dén timg may phét dé ting hay giam luong
cong sudt phat. Ky thuit diéu khién hién dai cling cho phép didu dong cong
suét két néi gitra cdc khu vuc mdt cach tdi wu nhét (bai toan phin b6 céng
sudt t6i wu — OPF).

Véi sy phat trién cia 1y thuyét diéu khién hién dai, rit nhiéu khai niém
vé diéu khién d3 dugc dua ra trong d6 c6 ca viéc mé rong bai toan tw dong
diéu khién cong suit phét dya trén diéu khién d6 déc két néi da khao sét &
trén trong céc khu vyre dong hay mot hé thong 16n hoan chinh. Céc 1y thuyét
diéu khién hién dai dugc 4p dung trong trudng hop ndy bao gdm: bai todn
déanh gid trang thai (state estimation), t6i wu diéu khién sir dung hé thong hoi
tiép (feed-back), ky thuit diéu khién theo ly thuyét diéu khién ngiu nhién
(stochastic)...
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Chuong 7: Diéu khién hé thong dign
7.4. Didu khién cong suit phin khing va dién ap

Dién 4p va cong suiit phan khang cia méy phét duge didu khién théng
qua hé théng kich tir (excitation). Hé thdng kich tir trong cic méay phat trude
déy thuong ding may phét di¢n mét chiéu dat clng tryc v6i mdy phét chinh
va'chp dién cho b kich tir thong qua hé théng phién gép-chéi than. Ngay céc
cac hé théng kich tir hi¢n dai thudng duge tao nén tir may phat xoay chiéu
théng qua b$ chinh luu quay (rotating rectifier) va chiing duge goi chung la
hé thong kich tir khong chdi than (brushless excitation). Nhu chlng ta da biét,
sy thay ddi cong sudt tic dung s& lam anh hudng co ban dén tin sb cia ludi
dién con sy thay ddi cua cong suat phan khang phu thude chii yéu vao bién d
dién dp. Sy anh hudng gira dién 4p va tin s6 trong diéu khién la rat nho. Diéu
niy cho phép chiing ta phan tich hai h¢ thong diéu khién nay riéng biét nhau.

Chinh I -
&
5
Lo
[=]
Q
¥ ¥
Va VE Ps+iQg
BG n dinh| "

Hinh 7.29; So dd khi cia bj AVR

Céng suat phan khang trong luéi dién duge tao ra chi yéu tir may phat
ddng bd va bd tu. Trong may phat dién ddng bd, cong suit phan khing duge
diéu khién bing tir théng ciia cudn kich tir. Dién ap trong ludi dién con duge
diéu khién bd sung théng qua hé théng truyén tai nhu mdy bién 4p cé diu
phan 4p dudi tai, déng cét bd ty, bd n dinh dién ap, thiét bj bu tinh (static var
control equipment). Trong may phat dong bd cong suét phan khéng duge didu
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Chuong 7: Diéu khién hé thtfng dign
khién béi hé théng ty dong én dinh dién dp (automatic voltage regulator —
AVR). Trong chuong nay chii yéu ching ta xem xét cac gidi phap diéu khién
cho bd AVR. Nhiém vy co ban ctia b AVR la duy tri bién d6 dién 4p phat &
mdt gia trj chinh djnh. Nguyén ly ciia by AVR duge minh hoa nhur hinh 7.29.

Su ting cong suét phan khing ciia phuy tai di kém theo d6 13 sy giam
bién.do dién ap; dién ap dugc gi nhén théng qua méy bién dién 4p (TU). Dién
4p ndy dugc chinh lwu va so sénh véi gia trj dit ban diu. Sai s6 gilra dién 4p
phén hdi va dién ap dat s duge khuéch dai va dua tin higu diéu khién ting tir
théng cudn kich tir ngoai. Tir d6 1am cho dong dién kich tir ciia méay phat ting
din dén ting sirc dién dong ctia may phat. Cong suat phan khang pht ra cla
méy phat s& dat téi gia trj cdn bing mdi; dién ap dau cuc méy phat ting lén
gi4 tri mong muén.

7.4.1. M6 hinh toén ciia cic khdi trong by AVR

Trudc hét ching ta xem xét md hinh todn cia bd khuéch dai. B
khuéch dai duge dic trung boi hing sé 6 lgi K, va hing s thoi gian 1,
théng qua ham truyén sau:

Yuls) = Ky (7.43)
Vi(s) 1+1,s
Vi céc by AVR théng dung thi K, c6 gia tri trir 10 dén 400; hing sb thoi
gian cla bo khuéch dai c6 gia tri rit nhé nim trong khoang 0.02 dén 0.1 gidy
va thudng duge bd qua.

M5 hinh toan thir hai ma chiing ta cAn xem xét 1a mé hinh cua b kich
tir. C6 rat nhiéu loai kich tir khdc nhau. Tuy nhién, véi cac may phat hién dai
ngay nay, b kich tir thudmg ding 13 b kich tir xoay chiéu lién tuc cong suét
16m duge chinh lwu ¢6 diéu khién béi cac SCR. Pién ap ngd ra ciia may phat
kich tir vg 12 ham phi tuyén véi dién ép kich thich ban dau (field voltage) va.
Diéu nay 1a do anh huéng clia mach tir. Vi vy, méi lién hé giira dién ap ngé
ra va ngd vao cia b kich tir 1a khéng don gian. Rt nhidu mé hinh cia b
kich tir 43 drge dura ra trong céc tgp chi vé dién - dién tir. Tuy nhién, mé hinh
hién dai phit hgp nhét 13 mé hinh b$ kich tir tuyén tinh. Véi bd nay thong sé
quan trong nhit 13 hing sb thi gian; cc théng s6 phi tuyén ¢ thé duge bd
qua. Trong truémg hgp don gian nhat, ham truyén ctia bd kich tir cho may
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Chuong 7: Diéu khién h¢ thing dién
phat kich tir c¢6 thé duoc dai dién boi hing sé thoi gian e va 46 loi Ke va
dugc minh hoa nhu sau:

Ye(s) o _Xg (7.44)
Vis) T+r.s

Trong céng thirc (7.44) hing sb thoi gian thudng rit nhé.

" Péi tugng clia bd AVR 1a méy phit dién; nén ching ta phai xem xét
md hinh may phat trong trudng hgp nay. Sirc dién djng duge tao ra trong may
phdt [a ham cia duong cong tir héa va di¢n 4p ra cua né phy thudc vao tii
clia ching. Trong mé hinh tuyén tinh, ham truyén dat thé hién méi lién hé
gitra dign dp ra V(s) clia may phét vdi dién ap ngd vao cia cudn kich tir duge
dai dién bai hing s6 dd 1¢i K, hing s6 théi gian 1 nhu sau:

Vis) - _Kg
= 4
Ve(s) I+tgs 749
Trong cdng thirc (7.45) Kg, 16 phu thude vao diéu kién tai; Kg ¢6 gia tri gifra
0.7 dén 1 va 15 ¢6 gid tri tir 1 dén 2 gidy khi tai tir gi trj 100% dinh mirc dén
khong tai.

Khéi do dién 4p ciing duge md ta bing md hinh toén; thiét bj do & day
la cac bién dién 4p (TU). Dién 4p sau khi ra TU s& duge dwa dén bd chinh luu
cdu. Ham truyén dat don gian nhét ciia khau nay duge mé ta nhu sau:

Vs(s) _ K (7.46)
Vi(s) I+zgs ’
@ day: Vy, 1a dién 4p do duge sau khi qua TU va bd chinh hru; 1y, 6 gid tr rét
nhé (thuéng ndm trong khodng 0.01 dén 0.06 gidy). Véi tt ca cac khau da
duge mé ta ta c6 so dd khéi cia mét bd AVR duge minh hoa nhur hinh 7.29,

Khuéch dgi Kich tir My phat
Vied(s \Vi(s) K, o Ky Ky Vi(s) e
1+1,s | l+res l+1.8 e
K
(1+1s5)
Po lutmg

Hinh 7.30: So db khéi ciia b) AVR
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Chueong 7: Diéu khién hé thong di¢n
Ham truyén dat vong ho cho bd AVR duoc viét tir so dd khéi hinh 7.30 nhu
sau:

P KAKSKGKS
AG(S)H(S) (1+zs)(l+res)(I+z58)(1+1ss) (747)

Ham truyén dat vong kin thé hién méi lién hé gitra dién 4p ngd ra V, va dién
dpdit Ve duge thé hién nhu sau:

(sl . KKK (1+745)

Vag(5) (41X 4 1s)1 + 1,501+ 135)+ K K, K K,

(7.48)

Néu gié tri dién &p &t ngd vao c6 dang Vi(s)=" thi dap img & trang thai tinh
5
cua di¢n ap ngd ra dugc x4c djnh nhu sau:

K
= J; vV = —d 5
Viss I‘qps (s) I+K, (7.49)

Vidu 7.6:

Mot by AVR ¢6 céc thong sé cho nhu trong so dé hinh 7.30; véi céc
thong s6 duge cho nhu sau: Kg=Kg=Ks=1; 1,=0.1; 7:=0.25; 16*=1; 15=0.05.
a) Tim K, dé &é hé thong didu khién én dinh.
b) Diing matlab dé v& quy dao nghiém sd.
¢) Cho K4=5; hdy tim dap (g & trang thai tinh; v& db thj minh hoa trong
matlab.
d) Dung Simulink dé mé phong bd AVR trén.

Giai:
V6i céc théng sb nhu gia thiét, thay vio phuong trinh ham truyén dat
vong ha (7.47) ta duoc:

AG(s)H(s) = X

A
(1+0.1s)(1+0.255 )(1+5)(1+0.055)

- 800K,
(10+s)(4+5)(1+5)(20+s)

_ 800K,
800 + 11205 + 3545 + 355" +5*

a) Phuong trinh dic tinh c6 dang;
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Ci huzmg 7: Diéu khién hé !hdng di¢n

800K,

1+ =0
800+ 11205+ 3545’ +355° +5*
Hay s*+3557+35457+1120s+800K ,+800 = 0
Sir dung tiéu chudn Routh-Hurwitz ta 1ip bang nhur sau:
s*11 354 800K ,+800
s°|35 1120 0
s*|322 800K ,+800 0
s'|1033.043-86.9565K, 0 0
s” | 800K ,+800 0 0

tir két qua bang trén; ta thdy dé hé théng én dinh thi 1033.043-86.9565K ,>0
va 800K ,+800>0; véi K,>0 ta c¢6 duge gia trj K4 cin tim 1a K4<11.88. Véi
KA=11.88 thay vao hang s” ta duge phuong trinh bé trg ¢6 dang:
3225°+10304 = 0

Hay s=+j5.6568. Nghia la véi K,=11.88 ta ¢ mét cdp cyuc trén truc 4o jo va
hé thong chi én dinh trong gidi han nay.
b) Chiing ta sir dung ham rlocus(num, den) trong matlab véi céc théng sb
nhap nhu sau:

num=6400; den=[1 35 354 1120 800];
sau khi v& ta duge dang quy dao nghiém s6 nhu hinh 7.31.

Qul 30 nghidm sb
°. .
w. /,
n /
W
8
3. i of
-
10
-
0
-y i
B . - 20 <10 13 e = »
Trye thye

Hinh 7.31: Quf dgo nghi¢m sé cia vi dy 7.6

Tir hinh vé& ciia quy dao nghiém s6, ta xac dinh dugc cip nghiém (la giao
diém giira quy dao va truc do). Thay gid trj cp nghiém vao phuong trinh dic
tinh va c4n bing phén thyc ta dugc tim duge K, = 11.88.
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Chuong 7: Diéu khién hé théng di¢n
¢) Ham truyén vong kin cia h¢ théng c6 dang nhu cong thirc (7.48), véi cic
gid tri cho nhu gia thiét ta dugc:

_V,(s) = K K Ko(1+15)
Vig(s)  (+r )0 +1e8)(1+ 255Xl +755) + K K K K

Yils) _ 40K, (20+s)
Vg(s) ' +3557 + 3545 + 11205 + 800K , + 800

- 40K s+ 800K,
54355 +35457 + 11205 + 800 + 800K ,

Dip img dién dp ciia médy phat & trang thai tinh khi K =5 la:
kK 5

K, § =0.8333

Vis = limsV,(s) =
-0
Nhin thdy réng, dé gidm sai s6 tinh thi phai ting gi4 trj dd lgi cua khau
khuyéch dai (tuy nhién phai nim trong gi6i han &n dinh ciia hé théng).

Dé v& dép tmg trong mién thdi gian khi Kx=11 ching ta sir dung mét doan
chuong trinh Matlab nhw vi du 7.3 véi céc gia tri cin nhap la:

KA=5; numc=KA*40*[1 20];
denc=[1 35 354 1120 800+800*KA]
két qua v& dugc do thj dép img nhu hinh 7.32.

Hinh 7.32: D4p dmg di¢n 4p trong vi dy 7.6
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Chuong 7: Diéu khién hé thong dién
d) So dé mé phong trong Simulink duge thiét 1ap nhu hinh 7.33.

Vrel

vt
VA v
w| s A .+ JE
Buocngo vae bt 02851 ”
o ton Whiyech dal With % May phat Soepe

Dian ap ra cua W

1
00541

Do lusag

Hinh 7.33: So' a5 mé phéng cho vi du 7.6

Két qua mé phong dap img dién 4p ngd ra ciia may phét duge minh hoa nhu
hinh 7.34.

Hinh 7.34: Dip g di¢n ap phat tir két
qua mo phong

7.4.2. B AVR cii tién

Trong vi du 7.6 ta thdy téc dd dép (mg ciia b AVR sé& rat cham khi hé
s6 do lgi cua khau khuyéch dai cang lon. Dic biét, khi gia trj d§ 1¢i nay 1on
hon giéi han én dinh thi b diéu khién s& khong hoi ty. Diéu ndy khong thé
chép nhan dugc trong bd diéu khién may phat. Véin dé nay dt ra yéu cdu la
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Chuong 7: Diéu khién hé thong dién
chiing ta phai ting téc dé én dinh cia b diéu khién. Cé nhidu giai phap dugc
dua ra; ching ta 1dn luge xem xét timg trudmg hop cy thé.

7.4.2.1. Tao khiu hdi tiép cho b kich tir

Truong hop ndy da dugc dé cdp (14 b én dinh) trong hinh 7.29. ¢ dau
ching ta ging thém khau héi tiép tir ngd ra ciia bd kich tir vé gid trj dién ép
dat ban ddu. Khau héi tiép nay c6 vai trd nhu b én dinh (stabilizer). Khi d6
so 40 khéi cia by AVR duge minh hoa nhw hinh 7.35,

Khuyéch dai Klch tir My phat
Vas) K, Ves) K, Vs)
I+71,5 l+7,8 "
Ky
(1+7:5)
K
(1+7s5)
Po ludng

Hinh 7.35: So 43 khéi ciia b AVR c6 khau hdi tiép

Ham truyén dat vong kin trong trudng hop nay duge xac dinh nhu sau:

K
.. BY POSRYS )
Vi(s) _ KKFKs( R +fssl)< (7.50)
Vl(s) r I
X(s)+KGKs (1+fc~‘)(]+fs5)+KF(I"'fr-‘)

voi : Kz= K‘gK[.,KgK.sz
X(s) = (1+tas)(1+res)(1 +rgs W 1 +tps ) 1 +1gs)

Viduy 7.7:
Lam lgi céu d cta vi du 7.6 trong truémg hop c6 khau hdi tiép véi
77=0.05 giay; Ky=1.
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Chuong 7: Diéu khién hé tho'ng dién

Giai:

Tir so do hinh 7.35 ta xdy dyng so @6 mé phong trong Matlab nhu hinh

Viet VA VE
wi
: — > . o L ¥
TR | Beee By dal = 041 0251 L
Rehe Whau iyech dai Whau bieh by May phat
b @
008t oS
B0 on &oh O
E—E Thel gia
Déen ap 12 eua WF
1 Kaan

0051
Do byonp

Hinh 7.36: So 46 mé phong cho vi du 7.7

Két qua mé6 phong nhu hinh 7.37.

Dapung cua dien 20 phat trong VO 7.7

Hinh 7.37: Két qui mé phéng cho vi dy 7.7

7.4.2.2. Tao thém khéu PID cho b kich tir

PID (Proportional Integral Derivative) la mét trong cdc bd diéu khién
duge st dung kha phd bién hién nay. By diéu khién PID dugc ding dé cai
thién dép (mg dong, khir sai s6 & trang théi tinh. Ham truyén dat cua b diéu
khién PID duge cho dudi dang:
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Chuzong 7: Diéu khién h§ thong di¢n

Grin(s) = Ke+ 2L +Kps (7.51)

Khi d6 so d6 khéi ciia b AVR duge xdy dyng nhir hinh 7.38,

VAS)  ppaibumhibnPD  Knuykhdsi  Kichw Mayphit Y/ (s)
v‘”‘(s ‘ K+K'+K > Ky > K, — K »
s T Ds )+f‘S l+fxs l+f(‘-s
K."
(1+7158)
Do lubmg

Hinh 7.38: So dd khdi ciia b§ AVR véi khiu PID

Vi dy 7.8:

Giai lai céu d trong vi du 7.6 v6i khau PID dugc ndi tiép vao b kich
tir. vai KFI; K|=’03, KD=035.

Giai:

So d6 khéi trong Matlab duge xdy dyng nhr hinh 7.39.

Vel

| Ve R TR
% [ VA 1 VE 1 v
P - 0 4wt 0240t pary
Faos dat
Do tang Do DK
Kpyaeh dal Wish ty My phat
Scope
Thei glan
Dien ap MF |
1 By vhan
Q0% 1
—

Hinh 7.39: So d khéi trong Simulink ciia vi du 7.8

Két qua md phéng nhu hinh 7.40. Tir két qua ciia ba vi dy 7.6; 7.7 va 7.8 ta
nhin thay ring khi ding b diéu khién PID trong bé AVR thi cht lugng cia
b nay tang lén déng k&. Cu thé 14 thoi gian dép img nhanh, sai sé & trang thai
tinh nhé. Tuy nhién, mot van dé cin luu ¥ 13 chét lugng cia mét bd didu
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khién téng quét con phu thude vao céc thong sé duge cai dit bén trong no.
Viée xdc dinh bd cée thong s6 nay la twong doi phirc tap. Tiy thude vio tirng
d6i tugng diéu khién cu thé ma ching ta c6 thé thir nghiém dé tim ra b$ théng
s6 i wu,

5.1 Drap ung den ap MF khi co bo DK PID

Hinh 7.40: Két qui mé phong cia vi du 7.8

7.4.3. AVR tich hgp trong AGC

Trude day ching ta xem xét hai hé théng diéu khién tan sé tai (LFC) va
tw dong diéu chinh dién 4p (AVR) doc lap nhau . Tuy nhién chiing ta ciing
c6 thé xem xét két hop b AVR va trong hé théng AGC tuyén tinh. Xuét phat
tir phuong trinh (7.33) ta nhén thdy ring luong thay dbi nhé cua cong suit
thye duge xédc dinh béng tich s6 cia hé s6 cong suét ddng bd héa (P.) va do
thay déi goc cong sudt AS. Néu ké dén sy thay dbi rit nho do dién ap thi
chiing ta c6 thé viét:

APy =PAS+KE (7.52)
& day K., 1a d6 thay doi nhé cong suét dién do thay ddi nhé nho cua sirc dién
dong rotor. Va néu ta k& dén anh huong nhé cua gbc cong sudt lén dién dp
ngd ra cia mdy phat thi;

AV, =K AS+KE (7.53)

& déy: K., 1a hé sb thé hién sur thay ddi nhé cia dién &p ngoai do sy thay dbi
nhé clia géc cong sudt 8; K,s 13 hé s6 thé hién sy thay dbi nho cia dién dp
ngoai do sy thay d6i nho ciia stre dién dong stator khi géc cong suét 1a hing
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Chuomg 7: Diéu khién hé thing dign
s6. Cudi cling ham truyén dat cua tir truong méy phét theo syr thay déi cia géc
cong sudt va sirc di¢n dong stator dugc thiét 1p nhur sau:

E =% (v, Kppas) (7.54)

I+,

Théng s trong céc phuong trinh trén phy thudc vio thong sb cia mang dién
vt diéu kién vén hanh. Tuy nhién, dé dim bo h¢ théng én dinh thi K, Kp
va K, phai duong; K. c6 thé 4m. So db hé thong tong hop cia hé théng AGC
két hop véi b AVR c6 thé duge minh hoa nhur hinh 7.40 trong vi du 7.9.

Vidu 7.9:

Mot may phét dién cach ly véi cdc thong sé duge xdc dinh nhw bang
7.1. Téi thay doi 1% khi tin s6 thay déi 1%; hé sé P=1.5; hé sé K,=0.4;
Kpe=0.1; Kip=1.2; Ky=-0.1; K=5. Diing Simulink mé phéng dé ¢6 duoc dé
Igch tan s va dép img dién 4p ngoai khi tai thay déi 0.15pu.

Stt D6 loi Hang 56 thoi gian
1 Ky=1 7=0.4

2 =1 7,=0.25

3 Ka=5 1,=0.1

4 Ke=1 %=0.25

5 =1 6=1.5

6 =1 Ts=0.05

7 H=4

8 R=0.05 |

Bing 7.1: Théng s6 cho vi dy 7.9

Giai
So d6 mé phéng trong Matlab duge thiét 1ap nhu hinh 7.41.
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L
)

Hinh 7.41: So dd mé phéng cho vi du 7.9

Két qua m6 phong nhu hinh 7.42.

Dap ung do dech tan zo Dap ung do fech dien ap

Hinh 7.42: Két qua mé phéng ciia vi dy 7.9

7.5. Bai tip

Bai tip 7.1: Mt may phat nim trong mét hé thong doc 18p c6 hing sd
turbine ©.=0.5, héng s6 thoi gian cta bg didu téc 0.1, hﬁ'mg sb quén tinh
ctia may phéat H=5(s). Lugng diéu chinh téc 5 ciia by diéu tc R tinh
trong hé don vi twong d6i. Tén s6 thay ddi 1% tuong {mg véi tai thay déi
0.8%
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a) Ding tiéu chuén Routh-Hurwitz, hdy tim khoang thay dbi cua R dé
diéu khién 6n dinh hé thong.

b) Gia thiét R dugc cai dit véi gia trj 0.06pu; turbine c6 cdng suét dinh
mirc 400MW & tan s binh thuong la 50Hz. Tai thay ddi véi bude
AP;=0.15pu. Tim d léch tin sé & trang thai tinh; sir dung Matlab dat

. . duge thong sb trong mién thoi gian va dap tmg dd léch tin sb.

c) Sir dung Matlab dé mé phéng két qua & cdu c.

Bai tip 7.2: Mot mdy phét cong sudt dinh mirc 200 MW, tin s6 50 Hz. P én
dinh téc d¢ (hé sb d¢ déc didu chinh tdc d§) R=5%. Khi tAn sb giam xudng
49.5 thi lugng cong suat ting 1én ctia turbine may phat 1a bao nhiéu.

Bai tip 7.3: Hai may phat cong suét djnh mirc 200 MW va 400 MW, tin sb
50 Hz. D$ én dinh toc 4§ (hé s6 d¢ dbc diéu chinh téc d6) twong img 14
R=5%; Ry=5.5% khi cong sudt phat tir khong tii dén diy tai. Hai may
phat cling phét vao mét tai c6 cong sudt 500 MW. Xéc djnh lugng céng
sut thay ddi ctia mdi td méy khi céng sudt tai giam 100 MW.

Bai tip 7.4: Hai may phat cong sudt dinh mirc 400 MW va 800 MW cing
cung cép cho mdt khu vic cach ly tin s6 50 Hz. P$ dn dinh téc dé (hé sb
% déc diéu chinh téc dd) twong tmg 1a R,=5%; R,=6% khi céng suét phat
tir khong tai dén déy tai. Hai may phat cing phat vio mét tai cé céng sudt
700 MW. M4y phét mét chiu tai 200 MW, méy phat hai 500 MW déu &
tin s6 dinh mirc. Khi i tang 150 MW
a) Xée dinh d§ 1gch tin s6 & trang thai tinh va lugng céng sudt phat méi
ciia mdi td may. Gia thiét khong cb sy thay dbi thn sé phu thude vao tai
(K=0).

b) Khi tai thay déi 0.8% g véi sy thay ddi tan sé 1a 1%. Xac dinh 4o
léch tén s6 & trang théi tinh va lugng céng sudt phat méi cia mdi t6
may.

Bai tdp 7.5: Mot hé thong tin sé SOHz hai khu vye duge lién két véi nhau
bang dudmg ddy véi cic thong sé ciia mdi viing nhur sau:
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Chuong 7: Diéu khién hé thong dign
Vung 1: S;;=1000 MVA; K;=0.5; R=0.05; H,=5; 1.,=0.2(s); 7:1=0.25(s)
Vung 2: S4,=1000 MVA; K;=0.75; R;=0.06; Hy=6; 12=0.4(s); 152=0.5(s)

Céc méy phat van hanh song song & ché d¢ binh thuomg véi tin sé dinh
mirc 50Hz; d thay ddi tai & ving 1 Ja AP,;=200 MW; chon cong sut co
ban ciia toan hé thong 14 1000 MVA.

:al) Xéc dinh tn sb & trang thai én dinh tinh méi
b) Xac dinh d¢ thay ddi cong suit co cia mdi to méy.
¢) Tim d9 léch cong sufit truyén giita hai ving

Bail t4p 7.6: Chimg minh lgi cdng thic (7.39) va (7.40) khi cBng subt tai ving
2 thay d6i mdt lugng APy,

Bai tip 7.8: Chimg minh lai cong thirc (7.39) va (7.40) khi cong sufit tai ca
hai viing 1 va 2 thay di mot lugng twong (mg 1a AP, va APy,.

Bai tdp 7.9: Mot by AVR cé céc théng s6 cho nhu trong so d6 hinh 7.30; véi
cac théng sé duge cho nhu sau: Ke=Kg=Ks=1; 14=0.2; 1=0.25; 15=1;
‘ts=0.04.

a) Tim K, dé d& hé théng diéu khién on dinh.
b) Cho Kx=5; hdy tim dép img & trang thai tinh; v& dd thi minh hoa trong
matlab,

Bai tdp 7.10: X4y dung ham truyén dat vong kin cho so dd khdi hinh 7.38.
Ap dung khi cic thong sé cho nhur vi du 7.8.

Bai tip 7.11: Lam lai bai 7.9 khi Ks=1; 15=0.

Bai tdp 7.12: Tim dang twong minh trong cdng thirc (7.50) véi cac gia thiét
cho trong vi dy 7.7.

Bai t3p 7.13: Cho so db khéi ciia by AVR don gian nhu hinh 7.43.
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Chuong 7: Diéu khién h§ thong dién

Vie(s

WVis)

Vis)

Khuyéch dgi Kich tir May phit
Ky ALY K
I+1,s I+7.s I+1gs

Hinh 7.43: So @b khéi cia by AVR cho bai tip 7.10

a) Tim ham truyén dat vong kin

b) Ap dung véi K,=40; 1,=0.05; Ke=1; 1:=0.5; K5=0.8; 15=1.

Bai tdp 7.14: Cho so dd khéi cia bd AVR don gian nhu hinh 7.44.

Vieds

Vi(s)

Khuyéch dai Kich tir May phét
Vis) | K, |VaBB)| K, e(s) Ko
I+71,s l+1,s I+1;s8
Ky 1
(1+tp8)

Hinh 7.44: So 43 khéi ciia b AVR trong bai tip 7.11

a) Tim ham truyén dat vong kin
b) Ap dung véi Ka=40; 14=0.05; Kz=1; 1:=0.5; K¢=0.8; 1¢=1; K;=0.1;

7=0.05.
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Phu luc: Chuong trinh Matlab

PHU LUC

CHUONG TRINH MATLAB

P1.1. Chwong trinh Matlab cho chwong 1

[CRapterlexl)

............. % CHUONG TRINH XAC DINH CAC THAM SO TRONG DUONG CONG CHI PHI
clear all;

meP=[60 70 8C %0 100];

Dl=0;

D2=D1; 0C3=D1; D4=DP1; C2=Dl; C3=D1;

n=max(size (mt?P));

mtP=mtP';

mtC=[1000 1071.5 1144 1217.5 1292];

smeComtC*;

Dl=sum{mtP};

Cl=sum{mtC) ;

for k=1l:n
tamlemtP(x) *mtP(k);
DZ2=taml+D2;
tamZ=mtP(x)*mtE (k) *mtP(Xk);
D3=tam2+D3;
tam3smtP(X) *mtP (k) *mtP{Xk)*mtP (k) ;
Di=tam3+D4;
tamc=mtP (k) "mtC(k};
C2=C2+tamc;
tamce=mtC{K) *mtP (k) *mtP(k);
C3=tamcc+C3;

end

MT=(D2 D3 D4
Dl D2 D3
n D1 D2];

MT-MT';

DT=[C1 C2 C2);

DT=DT';

A=inv (MT) *DT;

hs_a=A(3)

hs_b=A(2)

hs_c=A(l)

X=inv(H)*A

eigi{H}

mANE=X (1) "2+2*X(2)*243%X (3} “2+X (1) *X{2) *X{2)*X (3)=5+*X{1)-10*%X{2)-
20*X (3)+100

E=(111];

E=E';

B=[1 00

01
00




Phu luc: Chuong trinh Matlab

[Chapterlaex3]

—— - ——

~clear all;
4 Dung ma tran hessian
lamdal=1;
lamda2=~3;
Hl«[242*lamdal 0

0 2+2*lamdal)
eigkHl)
H2=[2+2*lamda2 ©

0 242*lamda2]

eig(H2)

% Giai lap su dung phuong phap lap Newton

511 = 0; % Solan lap

Df - 10; % Gia tri sai =o gioi han

Lambda = input{'Nhap vac gia tri uoc luong ban dau cua Lambda = i
fprintf('\n ')

dispi[' Iter Dt J DLambda Lamkda' ...

: x ¥'l)

while abs({Df} >= 0.0001 ¢ Riem tra dieu kien sai so
8ll = 811 + 1; % Tang so lan lap

x = 8*Lambda/{Lambda + 1);

Yy = 6*Lambda/(Lambda + 1);

Bf = (x- 8)"2 + (y - 8)"2 - 25; % S0 gla -sai so cua
delta

J = -200/(Lambda + 1)+3; it Pao ham cap 2 thep
lamda

Delambds =-D£/J; % Tinh delta lamda

disp({[sli, Df, J, Delambda, Lambda, x, y])

Lambda = Lambda + Delambda; & Cap nhat lamda

- e e -

iHinh ve mink hoa cho vi du 1.3

wt=0:.01:2%pi;

z =B+i%6+ S*(cos(wt) + J*sin(wt)};
x=0:,01:12; y=6/8*x:

y2=12-2%x;

plot(real(z),imagi{z}, x, y, %, y2), grid
xlabel('x1"), ylabel('x2")

axis([0 , 14, 0, 14]}, axis({'sguare'})

a=[12 .36];

Lambda = roots(a)
X=(4*Larbda+4.8)./(1+Lambda}
¥=(4*Lambda+2.4)./{1+Lambda)
F=sqrt {X."2+Y.*2)
Mindist=min ()

P1.2. Chuong trinh Matlab cho chwong 2

[Chapter2axl]
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% Gial lap dung phuong phap Newton-Raphscn

a =[550; 350; 250};

b = [6.5; 6.2; 5.8);

c=({.003; .0C4; .008];

PD=800;

DelP = 10;

lambda = input('Nhap vao gia tri uoc luong cuas Lambda = '}

fprintf{'\n ')

disp(l' Lambda Pl P2 k] ne', ..
Y grad Dalambda'] )

511 = 07

while abs(DelP] >= 0.001

81l - gll + 1;

P = {(lambda - b)./(2*c};

DelP =PD - sumi{P};

J = sum( ones(lengthic}, 1}./(2*c)); % Tong gradian
Delambda = DelP/J: % Doi bien
dispi{[lambda, P(1), P{2), P(3), DelP, J, Delambda])}

lambda - lambda + Delambda; % Cap nhat lambda
end

CT = sumi{a + b.*P + c.*P.*2)

YHinh ve minh hoa cho vi du 2.1

axis{[0 450 &.5 10.5));

P1=250:10:450; PZ = 150:10:350; P3=100:10:250;

iCi= 6.5 + 0.006*P1;

IC2= 6.2 + 0.008%P2;

IC3= 5,8 + 0.016*P3;

Px = 0:100:400;

plot{Pl, IC1, P2, IC2, P3, IC3, Px, iambda*ones(l, length(Px)},'-m'},
xlabel('P, MW'}), ylabel{' $/MWh'), grid

[Chapter2ex2]

o e

clear all;
C = (400 6.5 0.004
450 7 0.005
430 7.2 0.008);
gioihancs=[350 450
250 400
150 300j;
Pd=1000;
lambda=8;
dieudokinhte;

C= (250 7.2 0.00%
200 6.0 0,008
150 6.5 0.004);

giohancs =[15 100

15 35
10 €0);
Pd = 170;
B = [0.0198 0 0
0 0.0208 ]
0 0 0.0199);
cscoban = 100;
lambda~8;
dieudokinhte
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tongchiphimayphat

[Chapter2ex4]
C = [250 7.2 0.005
200 6.0 0.008
150 6.5 0.004];
gicihancs =[:5 100
15 95
e 10 E0]:;

Pd = 170;

B = [0,0218 0.90093 0.0028
0.0093 0.0228 0.0017
Cc.0028 0.0017 0.0179]);

BO = [0.0003 0.0031 ¢€.0015];

BOO -~ 0.00030523;

basemva = 100;

lambda=8;

dieudokinhte

tongchiphimayphat

. o -

clear

basemva - 100; accuracy = 0,0001;

3 Bus Bus [ien ap Goc
3 TT Ma (do}
busdata=[1 1 1.06 0.0
2 2 1,045 0.0
3 IR 1.03 0.0
4 0 1.00 0.0
5 0 1.00 0.0
linedata=][1 2 0.C2 0.06
1 3 0.0¢ 0.24
2 3 0.6 0.18
2 gl 0.06 0.18
2 5 0.04 0.12
3 4 0.01 0.03
4 5 0.08 0.24
thanhlapmatranY
phanbocongsuat
hienthi_ ketgua
xacdinhmtB

P1.3. Chuong trinh Matlab cho chwong 3

[Chaptexr3exl]
clear all;
CO = [561 7.92 0.002862
310 7.85 0.005125
93.€ 5.348 0.005784)
tam={150 600

el

—

maxiter = 10;

fommoan: ) meeesamrnes Mf--=-- Bom vao

Mvar Qmin Qmax Mvar
0 10 50 o
30 10 50 0
10 10 40 0

0 0 0 Q

0 0 0 0):




Phuy luc: Chuong trinh Matlab

100 400C
50 200);
Pd=1200;

toiuu=zeros (15,1);
kt=1;
chiphi=zercs{l1l,7};
while Pd > 490
% - -

fprintf ('\nTOT CU O TRUONG HCP THU: 1, ke

disp(lo\andQ‘b"iadﬁﬁo&s-loon.oot‘.ohihl)

disp('TH l=e=a]ON')
disp('~reeenesarmnnt )

C =C0(1,:);

giofhancs=tamil, :);
Pmin=gicihancs(:,1l); Pmax=gioihancs(:,2);
if (Pd <= sum({Pmax))&{Pd >= sum{Pmin})
lambda=10;

dieudokinhtethu;

tongchiphimayphat;
chiphi (1) =gum{costv};

else

disp('KHONG THE KET NOL')

chiphi (1)=999599999%;

end

disp(l’-*tt#'vt'*vtb19t0*'ttu'ttcvoﬁvI’
disp(’'TH 2====Z0N")

diap ( 'axuwcoscazzom==" )

C = Co(2,:};

gioihanca=tam({2,:);
Pmin-gicihancs{:,1); Pmax-~cioihancs(:,2);
if {Pd <= sum(Pmax))&{Pd >= sum{Pmin))
lambda=10;

dieudokinhtethu;

tongchiphimayphat;

chiphi (2)=sum(costv);

else

disp('KHONG TEE KET NCI')
chiphi{2}~-99999%999%9;

end

lssosassasxzs=——=xa=—==c>

disp(OoiQQQ&haoélt‘hhoihvo#hooéb.to‘c!)
disp('TH 3====30N')

disp (' =============="

C = C0(3,:);

gioihancs<tam{3,:);
Pmin=gioihancs{:,1}; Pmax=gioihancs(:,2);:
if (Pd <= sum(Pmax))&(Pd >= sum(Pmin))
lambda=10;

dieudokinhtethu;

tongchiphimayphat;
chiphi{3)=sum(costv);

else

disp{'KHONG THE KET NCI')
chiphi{3)=9999399999;

end

disp('ha«uhahttctwnt-a-nca.ﬁctt‘t-tnhl’

disp{'TH {eewalON-~20N")
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disp( femmmas= oo ,
c1=C0(1,:); c2=CO(2,:);
C= [cl
c2];
gl=tam(l,:); g2=tam{2,:);
gioihancs=[gl
g2]l;

Pmin=gioihancs(:,1); Pmax-glioihancs(:,2);
if (Pd <= sum(Pmax))&{Pd >= sum{Pmin))
lambda=10;

dieddokinhtethu;

tengechiphimayphat;

chiphi (4)=sum({costv);

else

disp("KHONG THE KET NOI')

chiphi (4)=9999399939;

end

Lowmm——== ==a

disp(lv‘y‘bdo.t&t&toottou-t\Atﬁtabaa'”

disp('TE S====10N--30N')

disp {"ommme——==cc=za’ )
cl=CO(1,:}; c2=C0(3,:):
C = [cl
c2];
gl=tam(l,:); g2=tam{3,:);
gioihancs=[gl
a2];

Pmin=gioihancs(:,1); Pmax=gioihancs{:,2);
if {Pd <- sum(Pmax))&{Pd >= sum{Pmin})
lambda«10;

dieudokinhtethu;

tongchiphimayphat;

chiphi(5)=-sum(costv);

else

disp('KHONG THE KET NOI')

chiphi (5)=9399999539;

end

el L L Pt SPV NP,

di'p(tocg*-o-ﬁoA‘.-aobo-gg&b"ﬁtnhnaic,

disp ('TH 6====20N=-=30N")

disp (' ——————mmmc———="
cl=C0(2,:); c2=C0(3,:);
C = [cl

cz];

gl=tam(2,:); g2=tam{3,:};
gioihancs=[gl

g2];
Pmin=gioihancs{:,1}; Pmax=gioihancsi{:,2);
if (Pd <= sum(Pmax})&(Pd >= sum(Pmin})
lambda=10;
dieudokinhtethu;
tongchiphimayphat;
chiphi (6)=sum(costv);
else
disp('WHORG THE KET NOI')
chiphi(6)=9999999539;
end

P e ===

disp(vto..t&oti.'*‘t‘.a.A.ohtvocootﬁv',

disp('TH T====10N---20N-==30N")

disp('-...::::::----‘)
C =C0;
gicihancs~tam;
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Pmin=gicihancs(:,1); Pmax=gioihancs(:,2);
if (Pd <= sum({Pmax))&{Pd >~ sum(Pmin))
lambda=10;

dieudokinhtethu;

tongchiphimayphat;

chiphi (7)=sum{costv);

else

disp(’'KHONG THE KET HOI')

chiphi (7}=9999999999;

end

Pd=pd-50;

kt=kr+1;

toivu{kt}=-min(chiphi};
end

P1.4. Chwong trinh Matlab cho chwong 7

[ChapterTexl]

disp('Vi du 7.1 (b) Qui dao nghiem so - roct-locus')
num = 3.125;

den = [1 12.6 26.25 2.5);

figure (1), riccus({num, den)

disp{'Vi du 7.1 (c) Oap ung do lech tan so')

$===== VE DAP UNG CUA DO LECH TAN SO - VI DU 7,l=====
PL = 0.2;

nurc = (0.125 1,562% 3,125]:

denc = [1 12.6 26.25 B0.625];

t = 0:,01:20;

¢ = -PL*step(aumc, denc, t);

figure(2), plot{t, c), grid

xlabel ('t, giay'), ylabel('pu')

title{’'Dap ung cua do lech tan so')

timespec {numc, denc)

emmcmmn - - AR SRR T

. e . . . . o . e . S S~ — -

SB=1000;

£0=50; PJ1=400/SB; P02=200/5B;
R1 = SB/500*0.06;

R2 ~ SB/400+0.05;

DPL~ 8Q/SB;

disp('{a) K = 0")

Dw = -DPL/(1/R1+1/R2)

Df = Dw*f0, £=i0+Df
DP1~-Dw/R1:

DP2=-Dw/R2;

Pl1=({PO1+DP1)*SB
P2=(P02+DP2) *SB

disp{'De thi minh hoa')
$P=0.2:0.01:0.6;

P=0:0,01:0.5;
fl=-=0,12%*pP+1.048;
£2=-0.125*P+1.025;

fOg=cnes (1, length(P));

fg =0.9951*cnes ({1, length{P});
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y=0.99:.001:0.9951;

Plg=0.44*cnes (1, length(y));

P2g-0.24%*cnes(l, length(y}};

plot (P, fi, p, £f2, P, fO0g, P, fg, Plg, y,'~', P2g, y,'~'), grid
xlabel ('Cong 3uat ngo ra (pu}'), ylabel{'f, pu')
text (0.255, 1.026,'Tc may 1')

text (0.255, 1.013,'Tec may 2')

text (0,155, 0.994,'0.%5351")

dispi{'(b) K= 27)

K=31.5:

Dw = -DPL/(1/R1+1/R2+K}

Df = Dw*f0, £=£0+Df

DEl=-Dw/R1;

DP2==Dw/R2;

disp('Cong suat moi')

P1l=(PO1+DP1)*SB

P2« (PD21DP2) *SB

disp('Thay dei tai do thay doi tanm s0')
DPL=(DP1+DP2) *SB - 80

- —— - — - . —— -

[ChapterTaex3]

f===== YE DAF UNG CUA DO LECH TAN SO - VI DU 7. 3=====
PL = 0.2;

Ki=8;

numc = [0.125 1.5625 3.125 0);

denc = [1 12.6 26.25 80,625 3.125*Ki);

t = 0:.01:20;

¢ - =PL*step(numc, denc, t);

figure(2), ploti{t, ¢), grid

xlabel ('t (giay)'), ylabel('Do lech tan sc (pul')
title{'Dap ung cua do lech tsn so')

ttimespac (nume, denc)

f=omew aEm== [ -t

[Chapter7aexd]

disp('(a)")

Rl = 0.04; R2 = 0.05;

Dl = 0.5; D2 = 1;

DPL1 = 180/1000;

Dw = -DPL1/{1/R1 +« D1+ 1/R2+D2)
Df = Dw*50, f = S0+Df

DPml = -Dw/R1

DPm2 = -Dw/RZ

DP12 = Dw* (1/R2 + D2)

disp('ib) Hay mo file sim72axd.mdl trong thu muc nay de mo phong ket qua')

num=800;
den=[1 35 354 1120 800):
figure(l), rlocus(num, den};

kA= 5;
numc=kA*4C*[1 20];
denc=[l 35 354 1120 B00+BOO*kA];
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t=0:.05:10;

c=3tep{numc, denc, t);

figure(2}, plot(t, c), xlabel('t{s)'), grid

timespec{numc, denc)

disp('{d) Mo file simlex6.mdl trong Matlab DKVHHTD de mo phong')

nurc=250*(1 45 500];

denc~={1 58,5 13645 270962.5 274875 137500];

t=0:.05:10;

¢=step (numc, denc, t);

figure(2), plot{t, ¢), grid

xlabel ('ti{s)"), title{'Toc do dap ung dien ap may phat')

timespec{numc, denc)

disp(' (b} Mo file sim7ex?.md trong Matlab DRVHHTD de mo phong ket qua')

P1.5. Mt s6 chwong trinh img dung
[Chuong trinh diéu d§ kinh t¢]

% Day la chuong trinh g¢iai phuong trinh ket hop {coordination eguation)

% trong hai tosn dieu do kinh te may phat dien. Chuong trinh dei hoi phai
% nhap tong CS y#u cau PD; ma tran chi phi Cozt va gioci han CS cua cac to
% may. Neu gioi han Cf khong duoc cho thi bai chuong trinh se giai bai
toan

% khong co dieu kien rang buoc nay. Neu CS co ban va ¢&c he 30 ton that

% duoc cho thi chuong trinh se cho ket gua ca ton that trong he thong

% copyright (c] 2006 by Nguyen Trung Nhan
tclear all

clear Pagg

if exist('pPd')~=1

Pd = input("Nhap vao teng cong suat nhu cau 2d = '};
else, end

if exist('C')~=l

C = input ('Nhap vao ma tran c¢hi phi C = *);
else, end

ngg = length(C(:,2)};

if exist('gioihancs')~=1

gioihancs= (zercsingg, 1), inf*cnes{ngg,l)];:
else, end

if exist{'B')~«1

B = zeros(ngg, ngg};

else, end

if exist{'BO'}~=1

Bl=zeros(l, ngqg);

else, end

if exist('B00"')~=1

BOC=0;

else, end

if exist({'cscoban')~=1

cscoban=100;

else, end

clear Fqgg

Bu=B/cscoban; BO0Ou=~cscoban*B00;

a=C(:,1); b~C{:,2)7 ¢© = C(:,3);
Pmin=gioihancs(:,1); Pmax=gioihancs(:,2);
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wgt=ones{l, ngqg):
if Pd > sum(Pmax)
Errorl = ['Tong cong suat phu csu lon hon tong cong suat max cua oac may
phat. L
'Lei giai khong kha thi.Giam CS nhu cau hoac thay doi gioi han
C§ phat.'};
disp(Errorl}), return
elseif Pd < sum{Pmin)
Exroxr2 = ['Tong cong suat nhu cau cho hon tong cong suat min cua cac may
phat. $
b 'Loi giai khong kha thi.Tang CS nhu ¢au hoac thay doi gioi han
CS phat.']);
disp{Error2), return
else, end
sll =~ 0;
Delp = 10;
E=Bu;
if exist('lankda‘)~=1
lambda=max (b} ;
end
while zbsg(Del?] >= £.01 & sll < 200
sll = 351l + 1;
for k=l:ngg
if wot (k) =— 1
E(k,k) = ¢(k)/lambda + Bu(k,k);
Dx{k) = 1/2%(1 = BO(k)- bik)/lambda);
else, 2(k,k)=1; Dx(k) = 0;
for m=1:ngg

if m~=k
E{k,m)=0;
else,end
and
end
end
PP=E\DX"';

for k=l:ngg
1f wgt (k) ==1
Pgg{k) = PP{k}
else,end
end
Pgtt = sum(Pqqg);
PL=Pgg*Bu*Pgq’ +B0O*Pgg* +BO0Ou;
DelP =Pd+PL -Fgtt 4
for k = lingg
if Pgg(k) > Pmax{k) & abs{Del?P) <=0.001,
Pgg{k) = Pmax{k}; wgt(k) = 0;
elseif Pgg(k) < Pmin(k) & abs(DelP) <= 0.001
Pgg(k) = Pmin(k): wgt(k) = 0;

else, end
end
PL=Pgg*Bu*Pqg ' +B0O*Pgqg' +B00u;
DelP =Pd +PL - sum(Pgg) 3
for k=l:ngqg
BP = 0;
for m=1:ngg
if m~=k
BP? = BP + Bu{k,m)*Pgg(m);
elsa, end
end

grad(k)=(c(k)~(1-BO{k})+Buik, k) *b{k)-
2*c (k) *BP) / (2* {c (k) +1ambda*Bu |k, k) } “2) ;
end
sumgrad=wgt*qrad’';
Delambda = DelP/sumgrad; i
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idisp{{sll, lambca, Pgytl), Pgg(2), Pgg(3}, PL, D=21P])

lambda = lambda + Delambda %

end

fprintf('Suat tang chi phi cua cac to may (system lamhda) = 39.6f $/MWh
\n', lambda);

fprintf('Dieu do tei uu C8 cac to may:\n\n')

dispi{Pgg’)

fprintf('Total system loss = 3g MW \n\n', PL)

% THANK YOU

[Chuong trinh tinh chi phi méy phit ]

if exist{'Pag"')~=1

Pgg=input ('Nnap vap luong CS dieu do bat buoc cua cac MF duci dang ma
tran ');

else,end

if exist({'C")~=1

C = input{'Nhap vac ma tran c¢hi phi C *};

else, end

ngg = length(C(:,1)});

Pmt = [ones{l,ngg}; Pgg: Pgg."2];

for i = 1l:ngg

costv (i) = C(i,:)*Pmt(:,i};

end

costv;

totalcost=sum{costy);

fprintf({'\nTong chi phi may phat = % 10.2f 5/h \n', toctalcost)
* THANK YCU

- - —— . . . . . " - " " . . o . o 7 o

[Chuong trinh xac dinh ma trén B]

clear B BC BOO

Zbus=inv(Ybus);

ngg=0;

I=-1/basemva* (Pd-j*Qd)./conj(V); %new
ID= sumi{l); “new

for k=l:nbus
if kb(k)== 0
% I(k} = conj(Stkl)/ceni{Vik)};
3 else, ngg-ngg+l; I(k)=0; end
else, ngg=ngg+l; end
if kb{k}==1 ks=k; clse, end

end
*ID= sum({l);
dl=1/10;

DD=sum(dl.*Zbus (ks,:)); ‘fGnew
xg=0; kd=0;
for k=l:nbus
if xb{k)~=0
kg=kg+1;
tlikg) = Zbus| ks, k)/DD; inew
else, kd-kd+l;
dikd)=I(k)/ID;
end
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end
nd=nbus-ngqg;
Clg=zeros (nbus, nggl;:
kg=0;
for k=l:nbus
if kb{k)~=0
kg=kg+l;
for m=1:ngg
if kbim)~=0
Clg(k, kgj)=1;
else, end
end
else, end
end
Clgg=eye (ngg, ngql;
Clb=zeros(ngg,1):
Cl=[Clg,conj(dl)']:
C2gD~(Clgg; ~tl1];
CnD=[CID;-tl(l)];
C2=({C2gD,CnD];
C-C1+C2;
kg=0;
for k=l:nbus
if Xxb(k}~=0
kg=kg+l;
al(kg)=(1=i* | (Qg{k)+Qsh{k))/Pg(k})}/conj(Vik}}; ftnew
else, end
end
alp=i{al, -Viks}/Zbus(ks,ks)l;
for k~l:ngg+l
for m=1:ngg+l
if k==m
alph{k, k)=alp{k};
else, alph(k,m)=0;end
end, end
T = alph*con] (C) '*real {Zbus) *conj (C} *conj(alph);
BB=0.5* {T+conj (T) }:
for k=l:ngg

for m~1l:ngq
B(k,m}=BB{k,m);
end
BO{k)=2*BB{ngg+l, k! /
end
BOC=BB (ngg+1,ngg+l);
B, B0, BOO

PFL = Pg¢* (B/basemva)*Pgg'+B0*Pgg’'+B00*basemva;

fprintf{'Tong ton that cua he thong = %g MW \n', PL)

clear T B3 C C1 €10 Clg Clgg CZ C2gD CnD DD IR T al alp alph tl d dl kd
kg k3 nd ng

——

[Chuong trinh xéc djnh tham s6 trong dudng cong chi phi]

T CHUONG TRINH XAC DINH CAC THAM SO TROKG DUONG CONG CHI PEI
clear all;
HS=[450 7.5 0.004];
P=[120 140 160 180 200];
n=max({size(P)});
C=zeros(n};
C=C(1,:);
for k=1:n
Clk)=HS (1) +HS (2} *P(k)+HS(3) *P{k) *P(Kk);
end
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- - . - - — . 2 . . . 7. . . . . T . .

[Chuong trinh xéc dinh ma trén Y)

j=sgrti{~1}; i = gqrt(=1);
nl = linedata{:,1); nr = linedata(:,2); R = linedata(:,3):
X = linedata(:,4); Bc = jvlinedata(:,5}; a = linedata{:, 6);
nbr=length(linedata(:,1}); nbus - max(max(nl), maxi{nr));
Z =R+ j*X; y= ones(nbr,1)./%; %
for'n = l:nbr
if a(n) <= 0 afn) = 1; else and
Ybus=zeros [nbus, nbus) ; %
for k=l:nbr;
Ybus (nl (k},nzr (k) ) =Ybus{nl (k},nr{k})-y(k)/alk};
Yous (nr(k},nl(k))=Ybusinl{k},nr{k));
end
end
for n=l:rbus
for k=1:nbr

if nllk])==n

Ybus(n,n) = Ybus{n,n)+yi{k)/ta(k)"2) + Bec(k};

elseif nr({k)e==n

Ybus(n,n) = Ybus(n,n)+yi{k) +Bcik};

else, end

end

end
clear Pgg

[Chuong trinh PBCS béing giai thuit N-R]
[Chuong trinh PBCS viet bang giai thuat Newton-Raphson])

clear TTCST TTT XTCST stl A st2 ttn ttr st2khl SL st2kh2 st4 stTTT:
clear stdp stdd atdtt stdbd Ithuc MTID NPU DT I xx yy zz 1k Ii TTCSTP;
fid=fopen('nhanhm.txt’',"r');
A=fscant (tid, '5g %9 %*g %g %q',[5 inf));
fcloze(£id);
A=A"';
Nemax({A(:,2));
Z=zeros(N);
B=2;
Y=2;
G=Y;
BR=size(A);
BR=BR(1);
for k=1:BR
z‘A(k' 1):“”‘12))- A‘kf 3}+1j'A(ko4):
Z{A{%,2),Alk,1})= Z{A(k,1},A(k,2));
B{A({kx,1),Alk,2})= 1j*A(k,5);
B{A(Xx,2),A(k, 1} )= B{A{k,1},A(K,2}));
end
Scb=100;
Ucb=220;
2=2+100/220%2;
for k~1:N
for 1l=i:N
if k~=1
if Z(k,1)~=0
Yik,k)=Y(k,k)+Z1k, 1) *-1+22072/100*3(k,1};
end
end
end
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end
for kel:N-1
for 1=k+1:N
if Z(k,1)~=0
Y(k,1)==2{k,1)"~1;
Y(L, X)=Y(k,1);
end

G=angle(Y):
BY=abs(Y);
b CONY SUAtw=wwmmemm e e e ———

sstt=get (h0_cdt, "string');
sstt=sstt (get (h0_cdt, 'value’),:);
sstt=deblank{sstt);
fidl=fopen(sstt, 'r');
Sefscanf(fidl, "ig %g %g',[3 inf]});
fclose(fidl);
S=5';
22=zeros (N=-1};
PB=22(:,1);
QB=PB;
Z3=cnes{N-1);
3SCSA=Z3(:,1);
58C8T=SSCSA;
SSBD=PB;
SSDA=PRE;
S8G=P3;
KQT=PB;
KQK=PB;
22~zeros (N-1);
for k=1:N-1
PB(S(k,1},1)=8{k,2);
QB{S{k,1),1)=S{k,3);
end
FE=PFB/100;
QB=QB/100;
b e aatatate L e thuat gial N-R--——rrocemmcccaa o
Ul=zeros (N} ;
UZ.Ult:ll"
Us=1{:,1);
U{1)=1.05;
D{2:N,1}=1;
sll«0;
BU=abs (U) ;
GU=angle (U);
e T B T T
wbewaitbar (0, 'Flease Walt ,..')
11=10;hh=0;
tl=cputime;
twhile(311<2]
while( [SSCSA>0.001)&{SSCET>0.001))
P1l=22{:,1);
P2=pP1;
Ql=F1;
Q2=p1;
Zl=zeros (N-1};
Jl1=2Z1;
J12=21;
J21=21;
J22=21;
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for k=2:N
for 1-1:N
if 1~=k
PL(k=1)=BU(L)*BY (k, 1} *sin{GU{k)-GU(l)-G{k,1));
J11((k-1), (k-1})=J11((k~1}, {k=1))+P1(k-1);
end
end

JLI1([k=1}, (k=1))==BU{K}*J1L({k-1), (k=1));
end
for k=1i:N-1
**for 1=1:N-1
1f l~=k
J11{x,1)=BU{k+1}*BU{1+1)*BY({k+1), {1+1) ) *sin(GU(k+1)=-GU{1l+1)~
G((k+1), (1+1})};

end
end
end
Y-, ——— Y e e e e e ——
for k=2:N
for 1=1:N
if l~=k
P2(k-1)=BU(1)*BY(k,l) *cos (GU(X)-GU{L)-G(k,1});
J12((k-1), (k~1))=J12{(k=1), (k=1})+P2(k-1);
end
end
» J12({k=-1}, {k=1}))=J12((k-1}, (k=1})+2*BU (k) *BY (k, k) *cos{-G{k, X))
en
for x=1:8-1
for 1=1:N~-1

if 1~=k
J12(k,1)=BU{k+1) *BY((k+1}, (1+1)) *cos (GU k+1}-GU{1+1}~
G{(k+1), (1+1}));

end
end
end
e —— 2]l e ————
for k=2:N
tor 1=1:N
if L=k
Q1 (k=1)=BU(1)*BY(k,1)*cos (GU(k)=GU(1)-G(k,1});
J21((k-1}, {k=1})=J21{(k=1}, {k=1))+Q1(k-1);
end
end
J21((k=1), {k=1))=BU(k)*J21{ (k-1), (k=1));
end

for k=1:N~1
for le=l:N-1
if LI~=k
J23i(k,1)=-BU(k+1}*BU(L+1}*BY{(k+1l}, (1+1)) *cos{GU(k+1)-GU(1l+1)-
G{(k+1},{1+1))};

end
end
end
et bl bbb D DL DL L D J e e
for k=2:N
for 1-1:N
if l~=k
02{k=-1)=BU{1}*BY{k,1)*sin{GU(k)-GU(Ll)-G(k,1));
J22({k-1}), (k=1))=J22{(k=-1), {k-1)}+Q2(k-1};
end
end

J22{(k=1}, (k=1))=J22((k~1), (k=1 ) +2*BULk) *BY (k, k) *sin{-G(k, k)):
end
for k=1:N-1
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for l=1:N-1
if 1=k
J22 (%, 1)=BU{kt1} *BY{(k+1), (1+1}) *sin{GU(k+1}-GU(L+1)~
G{(k+1}, {1+1})};
end
end
end
Jg=[J11 J12];
Jo=[J21 J22);
J=[Jg;
*op);

t2~cputime;
tgt=t2-tl;

P=22(:,1);
Q=P;
CST=22(:,1):
C5K=CST;
for k=l:N-1
for 1=1:N
P{X)=BY((k+Ll),1)*BU{k+1) *BU(1) *cos{GU(k+1)~GU(1)~-G{ik+1),1});
CST(k)=CST (k) +P{k};
Q(k)=BY ({k+1},1}*BU{1)*BU{k+1) *sin{GU(k+1)-GU({L)-G{(k+¢1),1)};
CSK{k}=CSK({k)+Q(k);
end
end
for k=l:N-1
KQT(k)=PB(x+1)-CST (k) ;
KQK({k)=0B(k+1)~CSK(k} s
end
C5=[KQT;
KQK] ;
SSA=inv (J) *CS;
for k=1:N-1
GU{k+1)~GU{k+1}+SSA{k);
end
SSBD=SSA{N: (2*N-2),1);
fer x=1:N-1
BU (k+1)=BU(k+1)+SSBD(k);
end
SSCST=max (abs (KQT)) ;
SSCSA=max {abs (KQK] ) ;

for kk=hh:1l
waitbar (kk/50,wb)
pause {.0001)
end
hh=11;
11=11+10;

CSTNC=D;

CSANC~-0;

for 1=1:N

P{1)=BY{1l,1)*BU(1)*BU(1) *cos{GU(1)-CU(1}~-G{1,1)};

CSTNC=CSTNC+P{1);
Q{1}=BY{1,1)}*BU(L)*BU(1)*sin(GU({1)-GU(1)-G{1,1}));
CSANC=CSANC+Q(1);

end
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CSTNC=CSTNC*100;
CSANC=CSANC*100;

for k=1:N
Ul (k) =BU(k) *cos(GU(k}) +13*BU{k}*sin{GU(k}};
end
TTCSTP=0;
for k=1:BR
Ik(k)=U1{A(k,1})*(3*A(k,5})=Y{A{k,1),Alk,2}))*...
N (G1{A{k,1})-01(A(k,2})};
e Tilk)=Ul{Alk,2))*(j*A(k,3))=Y(A(X, 1) ,A(k,2))*...
(U1{Al{kx,2))=-ULl(A(k,1})):
Sk(k)=Ul(A{k,1})*con] (Iki{k));
SL(k)=Ul(A(k,2))*conj(Ti(k));
SL(k)=8Sk(k)+8i{k);
end
e ———— tao ra phai de xuat ra man hinhe==--
TiwTi';
SL=SL';
TTCSTP~sum (SL) ;
SL=SL*Scb;
BU1=Ucb*BU;
GU=GU*180/pi;
TTCSTP=TTCSTP*Schb;
Ithuc=Ii*Scb/{Ucb sqrt(3));
B M oty et ama et S e tao ra chuoi hien thi ket qua------
istem{abs{ULl(:,1)))
st=numZstr (BU1);
for k=1:N
1f k<10
stl{k,:)=["0[" num2str(k) ' ] '1:
elseif k<100
stlfk,:)=["U[' num2stri{k) '] ')
else
stllk,:)=["U[" numZstr(k) ') ');
end
end
for k=1:N
st2khl(k,:)=["' [0 IF)
st2kh2({k,:)~[')"'):
end
fer k=1:3R
Bt2kh3{k, :)=[" {(‘1:
st2khd (k,:)=["}"'});
end
st2g=num2str(GU);
st2=num2str(BY);
» for X=1:N
% if k<10
8 st3(k,:}=["D[' num2stri{k) ' ] 4
% else if k<100
% 3t3(k,:}={'U[" num2stri{k) ' ] ‘i
telse
$ st3ik,:)='U[" num2strik) °*} 'i;
tend
tend
fend
Sstdis(['mmmm——— biende (pul =gocpha{do}'};
2 T L e e e e 0
$s5c2=(std3;
*  st3d;
ttn=textread{'nn.txt', "¥s', 'delimiter', '\n', "whitespace',"'"):
ttn=char(ttn);
st2={stl ttn st2 st2khl st2g st2kh2];
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stl=[stl ttn st st2khl st2qg st2kh2);
t2=cputime;
tgt=t2-tl;
tgtinh=num2str(tgt);
sllap=numZstr({sll);
ttr=textread('tt.txt',6 '4s', ‘delimiter', '\n', 'whitespace','');
ttr=char (ttyx);
sttt={num2str{SL)});
sttt=[ttr sttt);
stgb=num2str (abs (Ithuc));
stdbtenum2striabs (Ii});
yy=angle{Ithuc) *180/pi;
stdp=num2striyy);
stdd=[ttr stdb st2kh3 stdp st2kh4];
stTTT=num2str (TTCSTP) ;
stddt-(ttr stdbt st2kh3 stdp st2khi];
U1=220*BU;
BUl=zeros (N, 1):
BUL(1:13)=BC(1:13)*220;
BU1(14:92)=BU{14:922)*110;
BU1{93:113)=BU(93:113) *€6;
BU1{124:N)=BU(114:N}*13.8;
fid3=fopen('dt3d.txc', 'r'};
DT=fscanf{fid3, '¥g %q', 12 inf}):;
fclose (£id3);
OT=07';
for k=1:N
MT3D(DT (k, 1}, DT (k,2))=U1(k};
end

Moi chi tiét giip phai khi sir dung céc doan chuong trinh trén xin lién lién hé tryc
tiép vdi tac gid ciia tai li¢u nay. Xin chan thanh cam on.
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