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Pé cuong hoc phan

* Mon hoc nham cung cap cho sinh vién cac kién thirc vé cac
phan tir trong hé thong dién;

* Cac che dd lam viéc khac nhau cua h¢ thong dién, tinh toan van
hanh t6i vu cac t6 may va nha may nhiét dién va thuy dién;

* Cac cong tac van hanh & cac nha may di¢n, tram bién 4 ap va
duong day;

» Cac nguyen ly dleu chinh tan s6 va dién ap trong hé thong dién
va nguyén 1y diéu khién nguon.

Dé cuong hoc phan

Muc ti€u: Trang bi cho sinh vién:
1. Nam Vu:ng cac kién thirc co ban vé ché do lam viéc va
van hanh cac phan tir trong hé thong dién.

2. Nam viing dugc kién thtrc vé cac ché do 1am viéc khac
nhau cta hé thong dién

3. Glup sinh vién nam duogc cac dac tinh thlet bi, cac
nguyén 1y van hanh va diéu khién cac thiét bi dién.
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Pé cuong hoc phan

4. Nam virng cac cong tac van hanh & cac nha may dién va
tram bi€én ap

5. Nam viing cac nguyen ly dleu chinh tan so dién ap trong
hé thong dién va nguyén 1y diéu khién nguon.

6. Nam virng phuong phap tinh toan van hanh t6i wu.

Chwong 1: Cac ché d¢ 1am viéc ciia HTD

Chuwong 2: Cong tac vin hanh dam bao chat lwong

dién
Chwong 3: Van hanh may phat di€én
Chuwong 4: Ché d¢ 1am viéc kinh té ciia HTD




6/4/2025

Tai li€u tham khao

[1] Tran Bach, Ludi dién va Hé thong dién-Tap 2, Nha xuat
ban Khoa hoc va Ky thuat 2008.

[2] Tran Quang Khanh, Van hanh hé théng dién, Nha xuit
ban Khoa hoc va K¥ thuat 2006.

[3] Nguyen Hoang Viét, Hb Vin Hién, Phan Thi Thanh
Binh, Thlet ké Hé Théng Pién, Nha xuat ban Pai hoc Qudc
Gia TP. H6 Chi Minh, 2006.

[4] Huynh Chau Duy, Bai giang Van hanh hé thong dién,
bH Bach khoa TPHCM

Hinh thirc danh gia

* Kiém tra — danh gia qua trinh: Piém qué trinh c6 trong so 1a 40%
= Tinh chuyén can trong qua trinh hoc tap (10%)
= Chia nhom 1am béo cdo, ndp tuan 9 (30%)

. Klem tra — danh gia cudi ky: Piém thi két thuc hoc phan c6 trong
50 60%

= Thi ty ludn va tric nghiém.
* Thot gian: 60 phut
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Chu’(rng 1

CAC CHE PO LAM VIEC CUA
HE THONG DIEN

1. Khai niém chung

Vin hanh h¢ thong dién la tap hop cac thao tac nham duy tri
ché dp lam vigc binh thwong cua HTD, dap vng yeu cau chit
lwong, tin cdy va kinh té.

- Hé théng dién bao gém cac phan tir ¢ mdi lién hé chit ché véi
nhau.

- Su lam vigc tin cay va kinh te cua h¢ thong xuat phat tir sy tin
cdy va ché do 1am viéc kinh té cua ting phan tu.
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1.1 Cac dic diém cia HTD

1~ (4 g

" - Mu‘-\ i!k\fﬁ -...-_'.-'.-=5-"'_::::;{f:/y7 . L
Hé thong dién

* Qua trinh san xuét va tiéu thu dién ning dién ra hau nhu
dong thot

« HTD 13 mot hé thong théng nhat

» Qua trinh dién ra trong HTP dién ra rit nhanh

« HTD ¢6 lién qua mat thiét dén tat ca cac nganh

« HTD phat trién lién tuc trong khong gian va thoi gian
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1. Cac dic diém cia HTD
Cau tric HTD

Té may phat :Tmm bién 4p Pudng diy Tram bién ap : Phu tai
] | | LI
>—HCDH FGD—+H——
| |
San xuat | Truyén tai & phan phoi diénnang | Tiéuthu
dién ning | (LUGI) | dién ning
(NGUON)
* CAu trac

nguon dién
* Cau trac ludt
hé thong

Cau tric nguon dién

Nguon dién la mét to hgp cia cac nha may cac loai:

~Nha may thity dién R

|
|
_Nha méy nhiét dién 67:

-Nha may dién nguyén tir

|
A g o San xuat |
-Nha may dién gi6 -4 =
| ‘ dién nang |
-Nha may dién mat troi (NGUON)
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Thuy dién

15

Ciu tric lwéi hé thong dién

ITra_m:l bién ap Duong diy Tram bién ap

—+aDA HODH

I
| Truyén ti & phén phoi dién ning
I LUoD

Lwéi hé thong dién ?

Lu6i hé théng dién 1a mot hé bao gdm cac tram bién
ap va cac duong day duoc st dung dé lién két cac
nguon va phu tai

16
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Phu tai dién

Phu tai ciia hé thong dién ? : Phy i

. - A N ’ - A . A I
Phu ta1 dién la cac thiet b1 hay tap I |
hop cac khu vuc gom nhiéu thiét bi I
sir dung dién nang dé bién di thanh | dT,{e“ thu
cac dang nang lugng khac nhu | Gien tang
quang nang, nhiét ning, co nang, (TAD)

hoa nang, ...
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Cac muc tieu chinh cia van hanh HTD

* Can bang cong suat:
Cong suat phat PHAI lué6n ludn duoc can bang véi cong
suat yéu cau cua phu tai.

Tong cong suat phat(t) = Tong cong suat yéu cau phu ti(t)

* An ninh HTD:
Cac dong phan bo cong suat qua cac phan tr HTD PHAI
khong duoc virot qua cac gio1 dinh mirc va cho phep cua
chung.

18
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P

al® @) P (t)
P_ (1) (: :}—~ Cac mang . t
? ® | {ruyéntiiva | ® (")
: phén phéi :
P,,(H) 6D — Py, ()

Cac mang
P(t) @— truyén taiiva — P (1)
phin phéi
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Cac yéu cau ve chat lwong dién ning

Pieu chinh tan so:

Tan s6 cua hé thong phai luén luon dwoc duy tri
trong mot g161 han cho phép cia no.
fmin< f{t) < fmox

Piéu chinh dién ap:

Dién ap tai cac nat phai luon luon duoc duy tri
trong cac gi161 han van hanh cho phép cua ching.
vmin < V(t) < Vmax

20
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 Cac hinh thire diéu khién HTD:

— Diéu khién tap trung (Dua vao cac dir li¢u trén dién
rong)
— Diéu khién phan tan (Dua vao cac dir liéu cuc bo)

* Diéu khién HTD mang tinh chat phan cs’ip:

- Co the str dung ca hai chién lwoc diéu khién tap trung
va diéu khién phan tan.

— Cac su kién cham thuong duoc thuc hién bang cac
diéu khién tap trung.

— Céac su kién nhanh thuong duoc giai quyét bang cac
diéu khién phan tan.

21
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So sanh giira diéu khién tip trung va
diéu khién phan tan

Hé thong diéu khién tip trung HTD

Phit — Truyéntii — Phan phoéi

Cac hé théng bao vé Cic hé théng bao vé “4c hé théng b3

22
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* Diéu khién tip trung dwoc thwe hién béi:

- Cac k¥ su van hanh.

- Céc phan mém dugc dya trén cac hé théng may tinh nhu:
* SCADA (Supervisory control and data acquisition).
* EMS (Energy Management System).

* Diéu khién phén tian dwoc thwe hién béi cic do lwong
cuc bo thong qua:
— Cac hé théng diéu khién trong tir (analog control) truyén théng.
— Céc hé théng vi xir 1y.

* Cac hé _thﬂng bao vé phan lén dwoc dwa trén phwong
thirc diéu khieén phan tan.

23
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Cac trueomg hop ¢6 thé st dung diéu khién tap
trung:

— Diéu chinh tan so.
— Di1éu pho1 cong suat phat gitta cac nha may dién.
— Danh gia va nang cao an ninh cua HTD.

— Quy hoach nguon phat.

24

24
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Céc truong hop c6 thé sir dung diéu khién phan
bo:

— Piéu khién toc dd may phat.

— Piéu khién dién ap dau cuc may phat.

— Bao vé thiét b1 chong lai cac suw ¢o qua dong va qua

25

1.2 Yéu cau co ban cia HTD

e 0 o e

26

25

Pam bao hiéu qua kinh té.

Pam bao chat luong dién ning.

Dam bao do tin cay cung cz’ip dién lién tuc.

Pam béo tinh linh hoat va dap tmg d6 thi phu tai.

- Viée thiét lap su hai hoa ciia cac yéu cau co ban
trén la lo1 giai cia bai toan t61 uu da muc tiéu.

- Pé dam bao duoc nhimg yéu cau chit ché trén,
HTD phai luon luén dugc giam sat va van hanh hop
Iy nhat.

26
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2 Cac ché @9 van hanh hé thong dién

*Ché do cua HTD: la mot trang thai nhat dinh nao do

ma duoc thiet lap boi cac tham so nhu dién ap, tan so,
\ - A A A P A 5 < g A

dong dién, cong suat,...Cac tham so nay goi la tham so

che do.

*Cac ché d6 lam viéc co ban cia HTD:

-Ché d6 xéc lap.

-Ché d6 qua do.

27

27

Ché a6 xac lap: la ché do trong do cac thong s6 ché
do (U, L P, Q, & ... ) bien thién rat nhé quanh gia tri
trung binh, c6 thé xem nhu la hang so6.

28

28
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* CHE PO XAC LAP BINH THUONG

Ché d6 xac lap binh thwong ? 1a ché d6 lam viéc
binh thudong cia HTD. HTD duoc thiét ké dé lam
viéc vai cac ché dd xac lap nay. Vi ché dd xac lap
binh thuwong, do1 hoi thoa man cac chi tiéu sau:

*Chat luong dién ning.

*Do tin cdy cung cap dién.

*Hiéu qua kinh té (chi phi san xuét dién
ning nho nhat).

* An toan cho ngudi va thiét bi.

* CHE PO XAC LAP SAU SU CO

Cheé do xac lap sau sw co ?

Ciing 14 ché do dd duoc tinh dén trude vi su co la
khong thé tranh khdi trong van hanh HTD. Trong
che do nay cac chi tiéu ve: A B

—_— S

-Chat luong dién ning. X%
-D6 tin cdy cung cap dién.

-Hiéu qua kinh té (chi phi san xuat dién
ning nho nhat).

-An toan cho ngudi va thiét bi.

29

30
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* CHE PO SU CO XAC LAP

Ché dé sw co xac lap ?

Ché d6 nay KHONG PUOC PHEP giy hai va
duy tri qua thot han cho phép.

31

31

Ché dé qua dé: 1a ché do cac thong so ché do6 (U, 1,
P, Q. 5 ... ) bién thién manh theo thor gian. Nguoi ta
la1 phan thanh hai loai ché do qua do.

+Ché d6 qua d6 binh thuong.

+Ché d6 qua do su ¢o.

32

32
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* CHE PO QUA PO BINH THUONG

Ché dj qua d binh thwong ? xay ra thuong
xuyén khi HTD chuyén tir ché d6 xac 1ap nay sang
che do xac lap khac.

Yéu cau doi véi ché do nay la KET THUC
NHANH va céc thong s6 bién doi TRONG GIOI
HAN CHO PHEP.

33

* CHE PO QUA PO SU CO

Ché d6 qua d6 sw co ?

Ché d% qua dé sw co: xay ra khi co su co trong hé
thong dién.

Yéu cau doi véi che do nay la khong gdy hai cho hé
thong dién va phai duoc loal trir nhanh nhat co the.

34
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3.Tinh kinh té ciia ché d6 van hanh:

35

36

-’ljinh »kinh té ctia HTD duoc dac trung boi chi phi cuc
tiéu dé viéc san xuat, truyén tai va phan phoi dién ning.
-Tinh kinh té cia HTD ciing c6 thé duoc thé hién & mic
thu loi nhuédn cao nhat va dap tmg duoc day du nhu cau
cua cac ho dung dién.

-Chi tiéu kinh té c6 thé duoc xem xét dudi goc d6 gia
thanh kWh dién nang htru ich.

Chi tiéu nay phu thudc vao nhiéu yéu t6: gia nhién liéu,
gia thiét bi. véu cau va dic diém dung dién, cac diéu
kién thién van, thuy van ... va dac bigt la phuong thic
van hanh HTD.

Pé dam bio tinh kinh té cia HTD can:

a. Xac dinh su phan b6 cong suét toi wu gifra cic phan
tir cua hé thong dién nhu gitra may phat vo1 may bu
dong bo, 10 hot ...

b. Luwa chon tot nhat to hop cac phan tir ctia hé thong.

Hao ton trong cac phan tir bao gom hai thanh phan
la ton hao khong tai va ton hao phu thudc

c. Xac dinh quy luat van hanh t6i wu cua timg phan tir
va cua ca hé thong, nhu quy ludt diéu chinh dién,
quy luat diéu chinh dung luong bu Q.

35

36
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4. Nhiém vu van hanh HTD

6/4/2025

4.1 Nhiém vu chung

Khi van hanh cac phan tir can phai hoan thanh cac nhiém vu dé
dam bao thure hién t6t nhitng yéu cau co ban nhur:

a. Dam bao cung céip dién dﬁy du, lién tuc va tin cay cho hd tiéu
thu dé dam bao sy lam viéce lién tuc ciia thiét bi.

b. Giir dwoce chat lwong dién nang cung cap (U, f).

c. Pap trng duoce d6 thi phu tai hang ngay mét cach linh hoat.
d. Pam bao duoc tinh kinh té cao cia thiét bj lam viéc,

e. D6 thi phu tai phai duoce san bang tét nhat.

f. Pam bao gia thanh san xuét, truyén tai va phan phoi thap nhat. 3

4.2 Thir nghiém

Viéc thir nghiém péc thiét bi dwoc tién hanh dé kiém tra va danh gia
trang thai cia thieét bi. Khéi lugng cong viée thir nghiém tiy vao loai
thiet bi va muc dich thir nghiém.

a. Sau moi lan dai tu.

b. Khi c6 su sai léch thong s6 so vai gia tri chuan mét cach hé thong
ma can phai giai thich rd nguyén nhan cua sir sai léch nay.

c. Dinh ky sau mét thon gian nhat dinh tinh tir khi thiét bi bt dau
duoce dwa vao van hanh.

38
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4.3 Phan tich thir nghiém
Sau khi thir nghiém, cac két qua s& duge phan tich chi tiét dé dwa ra
cac ket luan va danh gia:

a. Xac dinh hiéu qua cua viéc thay ddi cau tric thiét bi.
b. Xac dinh qhi tiéu van hanh lién quan dén cong tac hi¢u chinh
hay thay do1 nhién liéu.
c. Thiét lap cac dac tinh ché do, cong nghé khac.
d. Giai thich nguyén nhén cia sir sai léch thong sé cia thiét bi:
-Béng cac thye nghiém dé xac dinh duge cac dic tinh phu tro
can thieét.
-Tir két qua phan tich, xac dinh nguyén nhén sai 1éch va dwa ra
giai phap khac phuc. s

4.4 Stra chira dinh ky

Sur lam viée lau dai, lién tuc va én dinh cua thiét b trong HTD duoc
dam bao bai che dé sira chita phong ngira theo ké hoach. C6 cac loai
sira chira:

a. Pai tu.
b. Bao duwdmg dinh ky.

5 = .4 - A b1 -~ H'
¢. Ngoai ra, con c6 sita chita sy ¢o va khéi phuc su ¢o.

40
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5. Piéu @9 va to chirc van hanh hé thong dién:

Hé thong diéu do duoc phan chia thanh nhiéu cip: diéu
do Qudc gia (A0); diéu do khu vuc (Al; A2;...) va di€u do
dia phuong (di€u d6 Pién luc).

1.4.1 Diéu d6 Quoc gia:

- Nhiém vu:

+ Thoa min nhu cdu cua phu tai vé dién ning va cong suat
dinh.

+ Pam bao toan bo hé théng dién van hanh an toan va tin
cay.

41

Hinh anh phong diéu do uéc gia

42
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bam bao chat lwgng dién ning (tan so, dién ap cua cac nht
trong hé thong dién).

+ Nhanh chong loai trir cac su co trong hé théng dién.
- biéu dd Qudc gia duge chia 1am hai bd phan: chi huy va
thuong truc

+ B0 phan chi huy: theo doi cac hoat dong va chi huy truc
tiép cap dudi thyc hién theo nhiém vu duoc giao.

43

43

+ B0 phan thuong tryc:

. Lap ke hoach bao dudng cac to may, duong day va tram bién
ap nham dam bao do tin cdy cung cap dién cao nhat.

« Can bang nang luong hang nam, qui, thang.
« Xac dinh d6 thi phu tai ngay dém.
« Lap so d6 van hanh ludi dién chinh.

« Tinh toan phan bé toi vu cong suit tac dung, cong suat phan
khang, tinh mtrc di€n ap tai cac nut chinh.

44

44
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« Tinh toan d6 6n dinh, lua chon va chinh dinh cau trac hé théng
bao vé relay dam bao loai trir cac su cd trén hé thong.

 Lap trinh tu diéu chinh tan sb va dién 4 ap.
« Xay dung céc tinh hudng gia 1ap su ¢b va cac giai phap loai tru.

*Lap so do st dung t6i vu cac dang ngudn nang luong (nudc,
nhiét, dau, gas,...) huy dong phat 1én trén hé théng dién Qudc

gia.

45

45

* Chi dinh biéu d6 phu tai cho cic nha may dién va diéu chinh no trong
sudt qua trinh van hanh hé théng.

* Dua ra cac yéu cau toi can thiét d6i voi viée 1ap qui hoach phat trién va
thiét ké hé thong dién Qudc gia..

Diéu da q_u_éc‘gia .

~ Didu do ving Biéu do vung
Diéu d5 Biéu do Biéu do Didu dd
dla phuong ' dia phudng dia phuong dia phudng

46
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1.4.2 Piéu d9 dia phwong:

- C6 nhiém vu diéu khlen viéc tiép nhan va phan phdi ngudn dién
nang tur cac tram bién ap trung gian cho mang dién phan phbi
trung ha ap. Piéu do dia phuong phai dam bao cung cap dién
tin cdy va chat lugng cho khach hang véi ton that & muc thap
nhat.

« O ché d6 van hanh binh thuong:

* Thyc hién céc thao tac dong cat va diéu chinh trén luéi dién
nham t6i wu hoa ché do cuia mang dién.

* Thao tac bao dudng dinh ky.

47

47

Hinh anh phong diéu do dién lyc tinh Bén Tre

48

48
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* Pua cac thiét bi md1 vao van hanh trén ludi.

« Diéu chinh déng cat cac tram bién ap phan phdi sao cho phu

hop vd1 cong suat ngudn cap.
« Kiém tra hoat dong cua cac phu tai.
* Duy tri hanh lang an toan di¢n cua ludi dién.
3 O ché do sy co:

* Panh gia nhan dinh tinh chat, mic d6 cia tinh trang sy cb.

* Loai trir hau qua cua cac su co.

* C6 1ap céc phan tir bi su co ra khoi lué6i dién, dong chuyén
cac nguon du phong dé dam bao duy tri sy hoat dong binh
thuong cua cac thi€t bi con lai.

OKhic phuc hiu qua su c6.
- Nhi¢ém vu cua cac ban phuong thirc van hanh dia phuong:
« Lap ké hoach cdu tric van hanh luéi dién.

*Lap ké hoach bao dudng dinh ky, nang cép, stra chita céac

phan tir trong hé thong dién.

49

50
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« Sa thai phy tai khi thiéu hut cong suat nguon.

* Do dém va diéu chinh thong sb cua cac ché d6 ludi dién.
*Lap ké hoach cho cac doi cong tac.

O Céc nguyén tic chung:

* Phai co day du cac thong tin vé dic tinh ctia cac phan tur
trong hé thong dién va cac trang thai ctia chiing.

« Xt Iy nhanh cac thong tin dé ra quyét dinh van hanh chinh
xac.

51

e Truyén thong tin nhanh va chinh xac dén cac vi tri, to cong
tac thura hanh.

« Tiép nhan dung cac thong tin phan hoi dé kiém tra va hiéu
chinh kip thoi.

* Luu gilr va phan tich cac trang thai cua cac phan ttr trong hé
thong dién dé duc két cac kinh nghiém va nghién ctru cac

giai phap phu hop.
* Du bao va qui hoach qua trinh van hanh trong twong lai.

* Cac hoat dong dugc thyc hién trong mot hé théng thong nhat
va dong bo.

52
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Chuong 2

CONG TAC VAN HANH DPAM BAO
CHAT LUQNG PIEN

53

53

1. Chat lwong tan so

n

A I \ ‘ n Y _np
* Tan so cua dong dién xoay chieu /=5 ®*2
n: toc d§ quay cua roto (vong/ph).
p: sO cap cuc cua stato.

* D0 1gch tan 50 tuygt doi  ar LS
dm
A 1A 1 A X X aFn) =L 1am 10
* b6 1éch tan s6 tuong doi fam

54

54
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1. Chat lwong tan so
« D6 1éch tan sd phai nim trong gioi han cho phép: £, </ </

* Do dao dong tan so dac trung boi do 1€ch gitra gia tri lon nhat
va nho nhit cua tan sd khi tan sb bién thién nhanh véi toc do
16n hon 0,1%

55

55

2. Chat lwong dién ap
» Chét luong dién ap duoc danh gia boi 4 chi tidu
a. Do lech dien dp so voi dién dp dinh mirc cua luoi dién

dm

A A , A L. U-—-U,
Do 1€ch dién ap tuyét doi v=——

U-u,
v =—"100

d6 1éch dién 4p twong ddi Uam

=> phai théa min diéu kién: V-<V < V*

56
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2. Chat lwong dién ap

» Chét luong dién ap duoc danh gia boi 4 chi tidu

a. D¢ léch dién ap so voi dién ap dinh mirc cua lwoi dién

Do léch dién ap tuyét doi v=——"

Udm

U-U
V= dm

d6 1éch dién 4p twong ddi Um

100

=> phai thda man diéu kién: V-<V < V+

57

2. Chat lwong dién ap

b. D) dao dong dién ap |
- A ‘A ? A I4 Umax - Umin
* Sy bién thién nhanh cua dién ap: AU = —=-—=2100

dm

* Téc d0 bién thién tir U, dén U, khong nho hon 1%/s

=>Dao dong dién ap gy ra dao dong anh sang, lam hai mat
nguoi lao dong, gay nhi€u may thu thanh, may thu hinh va cac
thiét bi dién ttr. ..
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2. Chat lwong dién ap
c. P§ khéng doi xirng

Phuy tai cac pha khong dé6i xufng dan dén dién ap cac pha khong
d6i xtng, su khong d6i xu'ng nay dugc dac trung boi thanh phan
thir tu nghlch U, cua dién ap. Dién ap khong d01 xung nay lam
giam kha nang tai cia ludi dién va tang ton that dién nang.

59

2. Chat lwong dién ap

d. D khong hinh sin

« C4c thiét bi dung dién c6 dic tinh phi tuyén nhu may bién 4 ap
khong tai, bg chinh Iuu, bo nghlch luu, thyrlstor lam bién dang
duong d6 thi dién 4p, khién né khong con 1a hinh sin nita va xuat
hién cac song hai bac cao U; va [,

* Cac song hai bac cao nay larn giam dién ap trén bong dén, thlet bi
sinh nhiét, lam ting thém ton that sat tr trong dong co, ton that
dién moi trong cach dién, tang ton that trong ludi dign va thlet bi
dung di€n, giam chi ti€u kinh té-k¥ thudt cta hé théng cung cap
dién, gay nhiéu may thu thanh...
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3. Piéu chinh tan so trong hé thong dién

3.1. Anh hwéng ciia sy thay d6i tan so
a. Déi véi ho tiéu thu
» Céc thiét bi duoc thiét ké va toi uu ¢ tan so dinh murc, bién
doi tan s6 dan dén giém nang suat lam vi¢c cua thiét bi.
* Lam giam hi¢u suat ctia TBD vi du nhu doi véi dong co,
thiét bi truyen dong
« Anh huéng dén chat lugng ctia qua trinh san xuat.

61

61

b. Doi vdi hé tha’ng dién
« Bién d6i tan s6 anh hlIO’ng dén hoat dong cua céc thiét bi tu dung

trong cac nha may di¢n, c6 nghia la anh huong dén chinh do tin cay
cung cap dién

« Thiét bi duoc tdi vu hod & tan sé 50Hz, dic biét 1a cac thiét bi cudn
day tir hoa nhu MBA.

* Lam thay d6i trao luu cong suat cua h¢ thong, tan s giam thu’cmg
dan dén tang tiéu thy cong sut phan khang, dong nghla vOi thay
doi trao Iuu cong suat tac dung va tang ton that trén cac duong day
truyen tai.

« Lam thay doi tinh 6n dinh cta khoi tuabin may phat.
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2.2. Nguyén ly diéu chinh tan so

« Viéc diéu chinh tan s6 dugc thyc hién & mot s6 nha may dién nhat
dinh (cdc nha may c6 thé thay d61 cong suat nhanh chdéng nhu la
thuy dién, tuabin khi).

a. Khai niém

« Piéu chinh tan sb trong hé théng dién chia 1am 3 cép
« Piéu chinh so cap (cap 1) hay diéu chinh toc do

« Diéu chinh thir cAp (cap 2) hay diéu chinh tan s6

« Piéu chinh cap 3 hay phan bd lai cong suat

63

63

b. Dic tinh diéu chinh téc dj ciia tuabin
Trude hét, chung ta xét nguyén 1y diéu chinh tdc d6 cia tuabin

L o

~

Hinh a
64

64
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* Trén hinh a v€ so d6 nguyén ly diéu chinh tan s6 may phat dign.
Gia thiét tan s bi giam, hai qua ta cua con quay ly tdm ha thap
xubng, canh tay don s& kéo van chuyen dich 1€n phia trén lam
nhién liéu vao tuabin nhiéu hon cong sut phat ting lam tan so
tang, con quay s€ quay 2 qua ta manh hon, canh tay don ha xubng
dan lam tuabin dong lai, tan so lai tr¢ lai gia tri tan s6 dinh mirc
ban dau

« Hinh b, v& cac duong dic tinh tan s6 cia thlet bi tyr dong dleu
chinh toc do cua tuabin (PFO0) va dac tinh tan so ctia phu tai tong
cua h¢ thong c6 xét dén ton that cong suat trong mang (PftO)
Giao diém cua 2 dic tuyén nay xac dinh tan s6 lam viéc cia HTD
(f0)

* Gia st phu tai tong trong hé thong tang lén va ta ¢ dl:rO’ng dac
tinh Pft. Néu khong co6 thiét bi diéu chinh toc do, trc cong sut
may phat khong doi (bang PO) thi h¢ théng $€ chuyen sang lam
viéc tai diém a va tan sb sé glam xuong tri s fl

* Khi c6 h¢ thong diéu chinh toc do tirc o diéu chinh so cap thi hé

thong s& lam viéc tai diém b va tan s s& giam xudng trj s6 f0 > f2
> f1
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« Khi c¢6 diéu chinh tan so tht cap thi dlrong dac tinh tan so cua rnay
phat s€ dich chuyen lén thanh duong PF va hé thong s& 1am viéc tai
diém c khi d6 tan s6 f0° = 0

Co6 thé chia qua trinh diéu chinh tan s6 gbm 3 giai doan nhu sau:

* Giai doan 1: Luc dau khi phu tai tang dot ngot tan s6 chua kip bién
d6i nén thlet b1 ty dong ¢ dleu chinh toc d¢ va tan sO chua tac dong
Cong suat tang s& do mdi to may chiu mot phan, tiy thudc vao stic
dién dong, va goc pha cua may phat va di¢n khang trong mang
dién. Trong lac d6 cong suat tuabin chua tang do do6 cac may phat
bi hdm va tan so trong hé théng s& giam xudng

* Giai doan 2: khi d¢ 1éch tan sO vuot qua ving khong nhay cua thiét
bi tu dong diéu chinh tdc d6 cia tuabin (khoang 0,05% fdm d6i vai
tuabin hoi va 0,02% fdm d6i voi tuabin nuoc) thi cac bg ty dong
diéu chinh bat dau 1am viéc. Nhung vi ¢ quan tinh nén tac dong
cham khoang 1-2 glay, sau khi tac dong luong hoi (nudc) vao
tuanbin ting va tan sb bit dau tang (doan ab trén dac tinh PF)

* Giai doan 3: khi d¢ Iéch tan s6 vuot qua ving khong nhay cua thiét
bi ty dong diéu chinh toc dd cua tuabin 0,02% thi no bat dau tac
dong va lam dich chuyen duong dic tinh diéu chinh téc do cua
tuabin. Qua trinh dién ra cham (khoang 30-40 gidy) moi phuc hoi
duoc tan so dinh murc.
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Biéu thirc tinh toan
AP Af

)\ - 7 A ' ” Y R e A Kp =
* Puong dac tinh tan s6 cua di€u chinh toc do PF(f) "~ Pram fam

.Vé’i: APF:PF_PF();Af:f_fdm
APp = —P, K, ﬂ
o Suy ra: F A
Trong do :

Y -~ A - r - r r r .,
- P, la cong suat dinh mmic tong cac may phat dicn

* Do ddc dic tinh cua may phat tu:orng,déi 16n Kp = 15 - 20 d6i véi
may phat tuabin hot, Ky = 25 — 50 d61 v&i may phat tuabin nudc..

69

* Dic tinh tinh cua phu tai dugc dac trung bo1 do dbc Kot

APpt Af
P fdm
Trong do:
P tong cong suit yéu cau ctia phu tai va ton that trong mang
Tu biéu thirc trén ta co: of

APy = PpeKpt
Pt = fdm

Do doc Kpt duoc x4c dinh bang thuc nghiém trong hé thong
dién va c6 gia tri trong khoang: 1 dén 2.5

70

70
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Qua trinh diéu chinh tan s
a/ Piéu chinh cap 1.
Piéu chinh cap 1 1a qua trinh bién doi tirc thoi cong sut phat khi

cong suat phu tai ‘thay d6i nhd cac b diéu chinh toc d6 cia cac
tuabin trong hé thong

p *Nhu vdy quéa trinh
diéu chinh cap 1
khong cho phep phuc
hoi tan s6 ban dau,
né chi lam cho tan s6
khong gidam thap
! hoac khong ting qua

£ fifm t  gioi han cho phep

Hinh 2.5. So db qué trinh diéu chinh cip 1

Pro=Ppio

Tinh todn diéu chinh cd’p 1:

« X4c dinh d6 ting giam tan s6 c6 thé xay ra khi phu tai thay do6i

« Tim bién phap k¥ thuat dé tan s6 khong ra khoi pham vi cho phép
* Gia thlet hé thong dién c6 n may phat di¢n, moi may phat cé dic

tinh diéu chinh K, va cong suat dinh muc Py, ; (hodc 1 cong suat
kha phat)

« Khi tan s6 giam mot luong Af

« Khi d6 cong suat ting thém ciia t6 may phat thir i 1a

Af
APp; = —Prami- Kpi-

fam
« Tong cong sut phat ting 1én cua hé thong la:

n Af n
APp = ZAPFi = _f_ZPdei-KFi
i=1 am =

72
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n
o D)2
Dat Py = Z Prami
i=1

« Thém véo vé phai ctia bicu thic trén P, / P, ta dugc

Af 2121 Prami- Kri

W T
m
* Dat
_ 2i=1Prami -Kri
Krne = P—ht

« Chl y, t6 may nao khong c6 kha niang diéu chinh toc d6 thi K cua
no6 bang khong.

73

73

Pac tinh di€u chinh toc do chung ctia ngudn dién la:

Af
APp = _Pht-Kth-f_
dm
Do du trir cong suat K, : Ky = Pt
=
Ppt
* Ta co: Af Af
AP = —Ppt. (Kg¢- Kppe + KPt)'F B —Ppt.Kht.f—

* D§ doc cua duong dac tinh di€u chinh toc do cua toan hé thong

Kne = K- Kpne + Kpe

74
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* B§ I¢éch tan so6 cua h¢ thong dugce xac dinh nhu sau:

Af AP 1 AP 1

fam  Ppt KatKene + Kpe ~ Por Kne

Vidu I:

Cho do déc cua dic tinh diéu chinh chung ctia ngudn dién trong hé
thong la K¢, =18,d0 déc dudng dic tinh phu tai, K =2, 6 dy trir cong
suat cua h¢ thong la Kdt—l 05 va gia thiét rang tat ca cac may phat
trong h¢ thong déu co the thay d6i cong suat Ve 2 phia thi khi phu tai
bién ddi 10% thi tan s6 bién d6i bao nhiéu phan tram?

75

Giai:

» Theo bidu thirc (2.14) ¢6: == -5 - = ~10.555= 08

* Trong do: Ky, =K Kp, K = 1,05.18+2=20,9

* Nhu vay ta théy néu phu tai bién doi 10% thi tan s bién d6i 0,48%
« Néu chi co thé tang cong suit & cac to may co tong cong suat bang

25% tong cong suat nguon thi
Kpne = 0,25.18 = 4,4 Kpt = 1,05.4,4 + 2 = 6,7255

Af AP 1 10 1 — 148
fam ~ Ppc Kne 6725 7
*Co nghia la cong suat phu tai bién doéi 10% thi tan so bién doi 1,48%

* Néu tit ca cac may, phat dién déu khong thé tang cong suat thi K, =K,=2, tire
1a néu khong c6 diédu toc thi khi phu tai ting 10%, tan s giam 5%
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*Vidu 2:

Hé thong dién g6m 6 to méy, trong d6 ¢6 3 t6 may c6 Pry=100MW
v6i K =15,3 va ba to may con lai cO Py, =200MW, K =15. Phu tai co
cong suat P,=700MW va Knt 1,5. Tinh diéu chinh so cap khi phu tai

tang thém 70 MW, sao cho tan s6 khong vuot qua +0,2 Hz so voi tan sb
dinh murec.

* Giai:

* Trudce tién tinh dy trit cong suat:
Ppe  (3.100 + 3.200)

T Pyt 700
, Y1 Prami - Kri (3.100.15,3 +3.200.15)
° Tlnh Kth: Kppe = 25 P 500 =15,1

77
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« Khi phu tai ting thém 70MW thi tan s6 giam theo mot lugng
Af AP 1 AP. fym. 1 AP. fym 70.50

— — S Af=-— =— = = —0,2390Hz
fam  Ppt Knt f Ppi(Kar-Kpne + Kpe) ~ Ppr.Kne  700(1,286.15,1 + 1,5)

—Gia tri nay cua Af thap hon gia tri cho phép, do d6 can c6 bién phap
khic phuc.

Chang han c6 thé ting do doc ctia cac to may 200MW 1én 20, khi d6

(3.100.15,3 + 3.200.20)
Kene = 500 =18,43

Af = 70-50 —0,1984
f==70. (12861843 + 1,5)
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« Sau khi diéu chinh so cap, mdi t6 may 200MW sé& phat thém mét
luong cong suat

Af [(200.20.(—0,1984)]
APz = —Ppgm.Kp — = — = 15,872MW
fdm 50

* T6 may 100MW phat thém:

Af [(100.15,3. (—0,1984)]
APFZ _Pde'KFfTZ - 50 = 6,071MW
m

=> Pay 1a cong suat phat thém tam thoi do tan sb giam

79
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b. Piéu chinh ca’p 2

. Dleu chinh cap 21a qua trinh tang cong suit ciia may phat dién
diéu tan 1én dé dua tan s6 tr¢ v€ dinh muirc (hodc khi phu tai giam
thi giam cong suét phat) thie hién bang tay hodc ty dong

« Qué trinh diéu chinh cip 2 tu dong dugc thuc hién trong khoang tir
30 dén 40 giay

« Trong hé thong dién nho thu:orng chi c6 mot hodc mot vai to may
lam nhi¢ém vy diéu tan, con cac may phat khac co6 dat ty dong diéu
chinh téc do thi chi tham gia diéu chinh cap 1

80

80

6/4/2025

40



6/4/2025

« Tinh todn diéu chinh thi cd’p (cip 2)

. De c6 thé diéu chinh tan s, to may diéu tan phai ludn co pharn Vi
diéu chinh cong suat APdc du lon vé ca hai phia, nghia 13 cong sut
phat P phai thoa man diéu kién:

I APac
I APac

Hinh 2.6. So dd gi6i han céng suét cua t6 may

* Trong d6 Py,,,. va Pp,,;, 1a gi61 han cong suat cua to may. .

PFdCFmax
Pp — Pdcpmin

PFma

PFmin

81

* Pham vi dieu chinh dwoc xdc dinh theo dieu kién sau:

Khi phu tai tong ctia hé thong dién bién doi nhanh nhat, pham vi d1eu
chinh phal dam bao duy tri tan so trong gidi han cho phep, cho dén khi
diéu do vién kip thi hanh céac bién phap téang cong suat cua cac nha
may, khoi phuc lai pham vi diéu chinh. Thoi gian nay udc ching 10
phut.

e Pham vi diéu chinh gom hai phan:

. Phan diéu chinh trong diéu chinh so cap, d6 1a céng suat bién doi do
diéu chinh toc do AP, (vi to may diéu tan ciing tham gia vao qua
trinh diéu toc ban dau)

« Phan thir hai la pham vi can thiét cho diéu chinh cap 2; AP”,
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Af

*Tu  ar- ~Pram-Kp =~ * Ppyms V@ K @ cOng suat dinh mace va do
doc cua to may di€u tan (hodc nha may
, Af, di€u tan).
eTaco “Fie=FramKeph .) Ny 3As o A iA 1 A A
" . Af tri tuyét doi cuia dg léch tan so
cho phep
* Néu thay Doy
Pram = m. Py = mKdtPt_)AP(;c=_pthdtKF

fdm

*Do dbc duong dic tinh cua t6 may phat diéu tan thuong cao hon do
doc du’O’ng dac tinh cac t6 may phat con lai de trong di€u chinh so
cap, t6 may diéu tin nhan nhiéu phu tai hon cac t6 may khac.

83
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« Thanh phan AP”,, dugc xac dinh gan diing theo biéu thic:
Aep
fdm

APy, = n.Ppy — Ppe. (1 + 1). (Kge- Kpne + Kp).——

« Trong d6 n 1a tbc do bién thién tuong d6i 10n nhét cua phuy tai trong

thoi gian 10 pht; n thuong 14y bang 0,05, nghia 1a phu tai ting 5%
trong 10 phut

APg = n. Py — Ppe. (1 + 1). (Kge. Kppe + Kpe). f(f
Cong suat yéu Phan c¢6ng suat ting

cau thém trong

thém ctia hé théng ¢ tan
10 phut

s0 cho phép do di€u toc
84

84
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« T6 méy diéu tan phai dam bao phan con thiéu dé giir tan sb trong
pham vi cho phép

APic = AP dc+AP

*Vidu4:
* Xac dinh pham vi diéu chinh can thiét ciia t6 may diéu tan vdi cac
diéu kién:

*fop= 0,1 Hz; Ky = Kp,, =10; K, =1; K4 =1,05; n = 0,05, m = 0,1

85

Giai:
* Phan diéu chinh so cap ta co:
APj, = Py;. 0,1.1,05.10.% =0,002P,,

0,1
AP, = 0,05. Pyt = Pye- (14 0,05). (1,05.10 + 1) o = 0,026P,

* Cong suat dicu chinh: P APt AP
AFde = de de

APac = (0,002+0,026). Pyt =0,028 Pyt

=>Trc la can c6 pham vi diéu chinh 2,8% phu tai ctia hé thong dién .

Néu mot to may khong du kha nang dam bao pham vi diéu chinh thi
phai dung hai hodc nhiéu t6 may 1am nhiém vu diéu chinh tan s

86
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c. Diéu chinh cip 3

Muc dich ctia diéu chinh cip 3 1a phan bé lai cong suat theo diéu kién tdi uu
Qua trinh diéu chinh cép 3 dua trén co s& van hanh kinh té hé théng dién

d. Piéu chinh tan sé trong trwong hop sw co

Mot su ¢d ndo d6 co thé lan rong va c6 thé dan dén mot phan cua hé thong
dién bi tach ra va tr¢ thanh ¢ lap (nhu la hu hong may phat di¢n), néu cong
sut phat khong du, tan sb sé bi glam thap

Sy giam tan s c6 thé dan dén hai van dé nghiém trong ddi véi cac to may

nhiét dién:

« Nguy hiém cho céc canh ciia tuabin do dao dong. Do d6 tan s6 nhé hon 48,5
Hz chi dugc kéo dai khong qua 60 giay

. Nang sut cua cac thiét bi tu dung co h¢ thong dong lyc la cac dong co dién
bi giam thap do su giam ning suat ciia cic may bom nudc va cac quat gid

87
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4. Piéu chinh dién ap

4.1. Khai niém co bén vé diéu chinh dién ap trong hé thong dién

Piéu chinh dién ap trong hé thong dién la mgt trong nhitng nhi¢m vu
dac biét quan trong trong van hanh hé thong dién. Muc tiéu cta viéc
diéu chinh dién ap nham dam bao:

« Chét luong di¢n nang cung qap cho cac thiét bi dién, tic 1a dién ap
cung cap tai dau vao cac thi€t bi nam trong gio61 han cho phép

« Su 6n dinh hé thong dién trong trudng hop bat thuong va su c6.

*Hi¢u qua kinh t€ trong van hanh. Giam t61 thi€u ton that nhat dinh

nang va dién ap.
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« Ta d4 biét ton that dién ap gitra 2 diém trong hé thong dién dugc xac
dinh theo cong thirc:

*

U,=U ~(I'R+T'X)
o U =U+I.(R+jX)
 U: dién ap diém dau
« [: dong dién giira 2 diém.
« Trén luéi chil yéu 1a dudng day trén khong nén thanh phan X >> R,

« Trén thyc té goc 1éch dién ap 2 dau duong day 8 rat nho (3-5d0), nén

bién do do 1éch dién ap phu thudc chu yéu vao thanh phan Q—lf

=> céng sudt phdan khdng truyen trén duong ddy anh huong tryc tiép
den chénh lech do lon dién ap giira 2 dau. Con cong sudt tac dung
truyén trén dwong ddy quyét dinh do léch pha dién dp gitra 2 dau.

89

89

* Ngugc véi didu chinh tan sO trong hé thong dién, l1a dleu chinh
chung toan hé théng, diéu chinh dién ap mang tinh chat cuc bo.

b.Phat va tiéu thu cong suat phan khang

* May phat di¢n: Méy phat dign ¢ :thé phat hoac tiéu thu cong
suat phan khang bang vi¢c thay do6i gia tri cua dong dién kich tu
may phat.

* Puong day trén khong:

& trang thai cAn bang ta co: %COUZ = %LJZ

I 1a dong tai khi cong suét truyén trén duong day la cong suat tur
nhién , _, Z_Z va , f_ la tong tré song
¢ C

c
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« Néu cong suét tai trén dudng day nho hon cong sut ty nhién thi gia
tri I nho nén cong sut phan khang do dién dung cua duong day sinh
ra 16n hon ton that cong suat phan khang trén dién cam, do d6 c6
dong dign dung tir ngudn dén, lam cho dién ap trén dudng day cao
hon ¢ dau nguon tic 12 dudng day phat cong suat phan khang.

« Nguoc lai khi cong suat tai cao hon cong suat tu nhién, cong sut
phan khang do duong day sinh ra khong du bu vao ton that cong suat
phan khang trén dudng day, do do c6 dong dién di¢n cam chay tur
nguon vao duong day lam cho dién ap trén duong day thap hon so
v6i dién ap dau ngudn tirc 13 dudng day tiéu thu cong suat phan
khang.

91

« Cdp ngdm

Dung dan cao nén tai tu nhién cao, trong ché do van hanh binh
thuong, thuong sinh ra cong suat phan khang.
« Mady bién dp

Thu:cmg xuyén ti€u thu cong sut phan khang ¢ moi ché do, nhung
lai c6 kha ning diéu chinh trao luu cong suat phan khang.

* Phu tai

Thuong la nguon tiéu thu cong suat phan khang, viéc ti€u thu nay
thay doi lién tuc trong ngay va khac nhau gitta cac mua trong nam
=> str dung cac thiét bi bu dé cai thién cong suat phan khang
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4.2. Phwong tién diéu chinh dién ap

Cac may phat 1a phuong tién co ban diéu chinh dién ap => Thay d6i
dong kich tir cia may phat.

Ngoal ra con co cac phu’ong tién khac dugce bd xung dé tham gia vao
viéc diéu chinh dién ap

* Ngudn cong suat phan khang may phat, tu bu ngang, khang bu
ngang, may bu dong bo va thiét bi bu tinh (SVC — Static Var
Compensator).

* Bu dién khéng duong day nhu tu bu doc.

* Piéu chinh nac phan ap may bién ap (thay ddi trao luu vo cong qua
may bién ap).

93

4.3. Phuwong phap van hanh diéu chinh dién ap

Péi v6i phan 16n cac hé thong dién hién dai, viéc gidm sat dién ap
trong toan hé thong duogc thuc hién boi hé thong SCADA/EMS
(Supervisory Control And Data Acquisition/Energy Management
System)

C6 2 1y thuyét khac nhau vé diéu khién dién ap:

1. Piéu khién tdp trung: cac thiét bi diéu khlen dugc thyc hién dya trén
thong tin chung v€ van hanh cua toan h¢ thong. Vi du: ky su van hanh
hé thong giam sat toan bo phan bd dién ap trong hé thong va dua ra cac
lénh diéu khién cong suat phan khang.
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2. Dzeu khzen nhiéu cdp: cac thiét bi d1eu khién duoc quy dinh trudc
luat diéu khién & trang thai van hanh 6 6n dinh dya trén cac thong tin
van hanh cuc bd tai chd va cac khu vuc 1an can. Vi du: cac bo tu
dong dleu chinh dién 4 ap cac nha may dién (NMD) hodc cac bo tu
dong diéu chinh dién 4 ap dudi tai cua cac MBA dugc phéan cong diéu
chinh dién ap theo biéu dd cho trudc.

* Bicu chinh dién ap nhi€u cap gom 2 hodc 3 cap:

Cap 1 (dzeu chinh so cap): 1a qua trinh dap trng nhanh va tirc thoi cac
bién doi dién 4 ap bang tac dong cua cac bd diéu chinh dién ap may
phat, may bu dong bd hodc cac bo dicu chinh dién 4 ap dudi tai cua cac
MBA nham gitt 6n dinh di¢n ap ludi trong ché do van hanh binh
thuong cling nhu sy co.

95

Cdp 2 (diéu chinh thir cap) la qua trinh dap tmg cham hon cap 1
duogc thyc higén ¢ trong vung, trong hé thong nham dap (mg cac su
bién ddi cham vé do6 1éch 16n cua dién ap

« Neuyén tdc van hanh hé thong diéu chinh ccfp 2:

Nguyén tic co ban cua diéu chinh dién ap cap 2 1a chia nho hé thong
dién thanh nhiéu vung khac nhau dugc dac trung boi mot vai nit di¢n
ap chinh goi 1 “nat kiém tra”

« Piéu kién dé phan chia hé théng thanh cdc mién diéu chinh nhu sau:
* Gia tr1 dién ap tai cac nut kiém tra & cac mién phai dac trung cho
dién ap cua toan mién.

96

48



6/4/2025

. Lu:ong cong sut phan khang trong mién phai dam bao du theo yéu
cau di€u chinh cua mién.

* Khoang cach gitra cac nat kiém tra cua cac mién phai du 16n dé nhiing
tac dong diéu khién trong ndi bd mdi mién anh hudng dén nhau khong
dang ke.

Cdch xdc dinh mién diéu chinh dién dp va nit kiém tra nhw sau:

. Tinh cong suat ngan mach cho cac nat, chon nut c6 cong sut
ngan mach 10’n nhat 1am nut kiém tra.

. bat nguon dién ap vao mot trong nhu:ng nut kiém tra va tinh toan
ton that dién ap tur nat kiém tra dén cac nat con lai. Tinh 1an luot cho
cac nut kiém tra.

. Nghién ctru ton that, xac dinh mién diéu chinh dién ap.

97

Cap 3 (cung o thé goi la dzeu chinh thir cdp): 1a qua trinh diéu hoa muc dién
ap gifra cac mlen diéu chinh cap 2, t6i uu hoa muc dién ap cua hé thong dién
theo tiéu chuan kinh té va an toan, qua trinh nay c6 thé thuc hién bang tay hoic
tu dong

* Nguyén tac van hanh hé thong diéu chinh cdp 3
« H¢ thong diéu chinh cip 3 hay con goi 1a bai toan tdi wu trao luu cong suat
(OPF)
« Bai toan OPF c¢6 rat nhiéu muc tiéu khac nhau.
« T6i thiéu chi phi nhién liéu (diéu d6 kinh té).
« Téi thiéu ton thét truyén tai (diéu d6 t6i wu cong suit phan khang).
» Téi thiéu mic d6 thai 6 nhiém.
« T6i da do an toan van hanh cua hé théng.
* T6i wu céc thao tac diéu khién.
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Céac phuong phap dugc tong két bao gdm cac loai sau:

1 — Lap trinh phi tuyén
2 — Dung ham bac 2
3 — Phuong phap giai Newton
4 — Lap trinh tuyén tinh
5 — Hon hop tuyén tinh va so
Bai toan OPF ¢6 thé dugc biéu dién bang toan hoc dudi dang bai
toan phi tuyén nhu sau:
 Ham muc ti€u: f(xw =min
* Thod man
- Céc rang budc dang thirc: h(x,u,p) = 0
- Céc rang budc bat déng thue: g <g(xu,p)<g,.. %

99

Trong d6: u la véc to cac bién diéu khién; x 1 véc to cac bién trang thai; p 1a véc
to cac bién nhiéu loan

Céc bién diéu khlen co the la: cong suat hiru _cOng cuia may phat cong sut
phan khang ctia cac ngudn, nic bién ap, dién ap dau cuc may phat, ..

Céc bién trang thai co thé 1a: gia tri dién ap va goc pha ciia cac may phat,
trao luu cong suat trén cac duong day,...

Céc bién nhiéu loan c6 thé 1a cong suat tac dung va phan khang cta tai.

Céc rang budc dang thirc bao gdm cac phuong trinh can bang cong suat tac
dung va phan khang tai cac nut theo dinh luat Kishoft.

Céc rang budc bat dang thirc 1a gi6i han cia cac bién nhu: g101 han vé cong
suat tac dung va phan khang cua may phat 2161 han kha nang v0 cong cua cac
nguon vO cong, gidi han dai diéu chinh nic phan ap, gidi han cho phép vé dién ap
cac nut, gidi han,..
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C6 2 céach tiép can dé giai toan OPF:

* Giai tach riéng bai toan phan b cong sut tac dung va cong suat
phan khang. Trude hét toi wu cong suat tac dung véi muyc tiéu t6i
thleu chi ph1 nhién li¢u voi gia thiét dién 4p dugc gilr co dinh. Sau
d6 toi wu cong suat phan khang voi muc tiéu toi thiéu ton that.

.....

tiéu toi thiéu tong chi ph1 Van hanh toan h¢ thong
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Chwong 3
VAN HANH MAY PHAT DPIEN
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MAY PHAT BIEN chi cé thé phat ra dién khi:

- duoc cung cidp mot cdng suat co, M dé lam quay
rotor.

- dwgc cap dong kich tir vao cudn diy rotor dé tao ra
tir thong chinh, ¢.

BMing oo

5o cAp M

BIEN NANG

?0

103

103

- Khi thay doi cong suat co, M = tan s0, f va cong
suat tac dung, Py thay dbi.

- Khi thay d6i dong kich tir (cong suat kich tir) = dién
ap, U va cong suit phan khang, Qp thay doi.

104
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- TAN SO, f duoc diéu chinh bai cong suat co, M.
- PIEN AP, U dugc diéu chinh bai cong suat kich tir .
Tuy nhién,

- Sur diéu chinh cong sudt co, M ciing lam thay doi
chut it dién ap, U.

- Sur diéu chinh cong suat kich tir cling lam thay doi
tan so, f nhung khong nhiéu.

I. Hé kich tir may phat dién dong b

Hé kich tir c6 nhiém vy cung ciap dong dién mot chiéu
cho céc cudn déy kich tir nhadm:

-Giir dién d4p Khong doi khi phy tai bién déi.
-Ning cao gi¢i han coéng suit truyén tii tir nha may

dién vao hé thong dam dé bao 6n dinh tinh va 6n dinh
dong.

106
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-Trong ché d§ 1am viéc binh thwdmg, by ty dong
diéu chinh kich tir (TPK) sé:

* Piéu chinh dién 4p trén dau cye may phat.
* Thay d6i lwgng cong suat phan khéang.

* Ning cao 6n dinh tinh va 6n dinh déng cho hé thong
dién.

-Irong che dg su co {nga”r.n mach):

* Chi ¢6 b phén kich tir curdng bire lam viéc ma cho
phép duy tri dién ap cua luwéi 6n dinh.

* Hiéu qua thyc hién nhiém vu trén phu thude vao:
-Dic trung va thong s6 cua hé thong kich tir.

-Ciing nhu két cau ctia bd phin ty dong diéu
chinh kich tir.

108
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H¢ kich tir may phéit dong bo phii dim bio:

1. Duy tri dién 4p may phat U trong diéu kién lam viéc
binh thwong,.

-> biéu chinh dong kich tir.

> Diéu chinh dién ap kich tir U,.
U

t
i

I

109

2. Giir dong bd gitta may phat v&i ludi khi dién ap hudi
ha thap do xay ra ngin mach & xa.

- Cudng birc kich tir.
- Mudn vay hé kich tir phai ¢6 kha ning ting

nhanh gap ddi dong kich tir trong khoang 0,5 gidy.
L‘; F

E-'Tmm-})l P ———
Umgu.s} _Um -7
er Um s e i

0,5 t(s)
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3. Pé bao vé cach dién cua diy quan kich tir khi sir co
ngin mach ndi bé day quan stator.

=2 Triét tir treomg kich thich.
- Nghia la giam nhanh dong I, dén khong ma

dién ap trén dién tro triét tir Ry khong vwrgt qua
514n Uy,

M

111

Hé thong kich tir ¢6 thé duge ché tao theo 3 loai sau:

-Hé thong kich tir dung may phat dién mot
chiéu

-Hé thong kich tir dung may phat dién xoay
chidu, chinh luu.

-Hé thong kich tir ding chinh lwu c6 diéu khién.

112
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1. Péac tinh khong tai

II. May phat dién dong bd lam viéc véi
tai doi xung

Ché d6 lam viéc cuna may phat dién dong bo vdi tai
doéi ximg dwoc thé hién qua cac dai lrong nhar:

. -dién ap. U & diu day quén phén vng,
i ~-dong dién tai, I trong didy quin phéan tng,
{ -dong dién kich tir 7,

-hé s0 céng suat cos@,—cos@ = const do tai bén ngoai
quyét dinh
-tan s f hodc toc dd quay n,=> f = fo,,

2. Pdc tinh ngin mach I, = ffi) khi U = 0; f=f, .

3. Pac tinh ngoai U7 = _f{7) khi i, = const: cosg@ = const
Va = [ -
4. Pac tinh diéu chinh i,=fi{I) khi UU = const; cosg =

const va f=f,.

5. Péac tinh tai U = f{71,) khi I = const, cos ¢ = const
Va = f -

o = E = f(iy) Khi I = 0; = fz,-

6/4/2025
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So dd noi diay xac dinh cac dic tinh
ciia may phat dién dong bo

115

115

* Toéom hao va hiéu suit ciia may
phat dién dong bd:

Khi lam viéc trong may phat ¢cé cac ton hao nhar:

-ton hao dong,

-ton hao sét,
-tom hao kich tir,

-ton hao phu,

-t&bn hao co.
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1. Ton hao dong la cong suit méit mat trén diy
quan phan tinh véi gia thiét la mat do dong dién
phin b6 déu trén tiét dién cia diy dan.

Ton hao nay phy thude vao:

* Tri s0 mit 46 dong dién
* Trong lwong dong

Va thuong duge tinh ¢ nhiét 4§ 75°C.

2. Ton hao sat tir 1a cong sudt mat mat trén
mach tir (gong va ring) do tir trudng bién doi
hinh sin (tng v&i tan s6 f,)

-Ton hao nay phu thudc vao tri s6 cia:

* Tir cam.

* Téan s0.

* Trong lwong 161 thép.

* Chat lugng cua ton silic.

* Trinh 40 cong nghé ché tao 16i thép.

117

118
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3. Ton hao Kich tir 1a cong sudt tdn hao trén
dién trd cua ddy quin kich tir va cia cac choi
than.

Néu may kich tir dit trén truc cua may dong bd
thi cong suét ton hao trén phai chia cho hiéu suat
cua may kich tu,

119

4. Ton hao phu bao gom céac phan sau:

a) Ton hao phu do dong dién xody & cac thanh dan
cua diy quan stato va cac bo phén khac cia may, dudi
tac dung cua tir tredng tan do dong dién phan tmg
sinh ra.

120
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b) T6n hao & bé mit cuc tir hodc & bé mit cua 16i thép
rotor may cic an do stator ¢6 rinh.

¢) Ton hao & ring cua stator do:

-Su dap mach ngang va doc cua tir thong chinh

-Cac song diéu hoa bac cao vai tan so khac f.

121

121

5. Ton hao co bao gfim:

-Ton hao cong suat can thiét dé dwa khoéng khi hodc
céac chat 1am lanh khac vao cac bo phéin cia may.

-Ton hao céng suat do ma sat & o truc va & bé mit
rotor va stator khi rotor quay trong moéi chat lam lanh
(khong khi, ...).
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III. May phat dién dong bo lam viec voi
tai khong doi xing
Trong khi cung cap dién co thé xay ra treong hop:

Tai cua cac pha khéng bing nhau, hé dung dién cua
mot pha nao do6 co thé rat 16n.

—» May phat dién dong bd s& lam viéc v&i tai khéng
doi ximng.

123

123

K—hi do, trong m—é}' phat dién dong bd sé& sinh ra mot
50 hién turong bat lgi nhur:

-dién ap khong doi xirng,

-cac song diéu hoa s.d.d.,

-dong dién bac cao xuat hién lam ton hao ting 1én,
-rotor nong,

-may rung,...
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-Gidi han tai khong doi xirng cua may phat dién dong E

bd xay ra khi c6 ngin mach khong doi xing trong hé
thong dién lrc hodc & dau cwc may (ngin mach mot
pha v&i ddy trung tinh; ngin mach hai pha vé&i day
trung tinh).

-Tuy dong dién ngin mach khoéng do6i xing chi ton tai
trong mot thei gian ngén vi cac role bao vé may phat
dién sé tac ddng,

Nhung ciing gay ra nhitng hrc dién tir hodc hiéu ing
nhiét rat 1én, c6 thé lam hw hong may phat dién.

Anh hwéng ciia tai khong doi xirng ddi véi
may phat dién dong bo:

-Khi lam viéc vdi tai khong doi ximg, trong may dién
chi ¢o:

* cac dong dién thy tir thudn va nguoc.

* dong dién thir tw khong hodc ¢o tri sO rat nhé hodc
khong ton tai, vi ddy noi phan (ng thuong ndi hinh
sao ¢O diém trung tinh noi dat cé dién tré 1én (vai
muc dich bao vé) hodc khong noi dat.

126
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-Tir truomg quay do dong dién thir ty nguoc sinh ra
trong may dién dong bd nhitng hién tuong bat lgi
khién cho méy dién lam viée trong nhitng diéu kién
kho khin hon nhur:

* dién 4p khong doi ximg,
* ton hao ting,

¥ roto nong hon,

* may rung nhiéu.

IV. May phat dién dong bd lam viéc song
song:

Trong moi nha may dién thwong cé dit nhiéu
may phat dién déng bd va cac nha may dién
dugc lam viéc chung trong hé théng dién.

Nhu vay, trong hé thong dién cé rat nhiéu may
phat dién déng bd lam viéc song song.

128
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Viée ndi cdc may phat dién lam viéc chung trong
mot hé thong dién 1a cén thiét. Vi:

-c6 ru diém giam bét von dau tu dit may phat
dién du trir dé phong sira chita va sy cb dé dam
bao an toan cung cap dién,

129

129

-Hodc sir dung hop 1y cac ngudn ning lhwong nhar:

*cho cac tram thuy dién lam wviéc voi cong
suat 16m trong mua nura lii dé giam bdét codng suat
cua cac tram nhiét dién.

Do do6, tiét kiém dwoc than trong théi gian
do,

- Ning cao duwoc cac chi tiéu kinh té va ky
thuét khi thiét ké va van hanh.
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* Ghép mot may phat dién dong bo
lam vi€c song song:

Khi ghép mdt may phat dién dong bd lam viéc song
song voi hé théng dién hodc vo1 mot may phat dién
dong bo khac, dé tranh:

-dong dién xung

-cac momen dién tir
co tri sO rat 1on co6 thé sinh ra sir ¢6 lam hong may va
cac thiet bi dién khac gay roi loan hé thf‘}ng dién thi:
Cac tri s6 tirc thdi cua dién ap may phat dién va hé
thong dién phai luén bing nhau.

131

Muon vay phii dam bio cac diéu kién sau day:
-PBién ap cua may phat Ur phai bing dién ap cua
Iwdi digén U; .

-Tédn sO cua may phat fz phai bing tan s6 cia lwdi
dién f, .

-Thi¥ tir pha ciia may phat phai giong thir tir pha cua
Irdn dién.

-Pién ap cua may va cua lwdi phai trung pha nhau.

132
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Khi gheép song song:

-Viéc diéu chinh dién ap, Uy cioa may phat dién dong
bd dwoc thire hién bang cach:

- Thay db6i dong dién kich thich ciia may
-Viéc diéu chinh tin s0, f; dwoc diéu chinh béng cach:

- Thay doi moment hodc toc do quay cua dong co so
cap kéo may phat dién.

133

133

* Sy trung pha gita dién ap cua may phat dién va cua
Irdi dién durgc kiém tra bing:

-dén vonmet c6 chi s6 khong.
-dung cu do dong bo.

* Thir twr pha cia may phat dién thwong chi dwoc kiem
tra mot 1an sau khi 1p rap may va hoa dong bd véi ludi
dién lan dau.
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V. Hoa may phat vao mang

Khi dong may phat vao lam viéc song song vd&i mang
dién hodc v&i cac may phat khac thurong cé thé:

- XuAat hién dong dién cén bing, c6 thé giay hir hong cho
may phat.

- Lam giam dién ap trong mang.

- Lam ting ton that.

- Qua trinh hoa déng bdé may phat dién phai dwgc thuc

hién sao cho anh hwéng cua dong dién nay nhoé nhat dén
murc c6 thé, qua trinh dién ra cang nhanh cang tét.

135

= Qua frinh hoa dong bd may phat dién phai duoc
thuce hién sao cho anh hwéng cia dong dién nay nhé
nhat dén mirc cé thé, qua trinh dién ra cing nhanh
cang tot.
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Phwong phap hoa dong bo
1. Phwrong phap dong bd chinh xac.
2. Phuong phap tir ddng b.

3. Phuong phap hoa dong bd bang cudn khang dién.

137

1. Phwong phap dong bd chinh xac

Theo phwong phap nay, may phat dugce kich tir va
ting toc dd quay géin bing téc dd ddng bd.

Thé&i diém déng déng bd vao mang dwoc chon bai

nhin vién vin hanh hodc do thiét bji ty ddng theo cac
diéu kién:
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-Vén toc goéc cuia may phat bing van tdc goéc cua hé X
thong.

- Dién ap cuiia may phat bing dién ap cua hé thong.

- Thir tir cac pha trung nhau.

Néu cac diéu kién trén thoa man thi dong cdn bing sé
khéng xuat hién.

Tuy nhién, viéc thuwe hién chinh xac cac diéu kién trén
la rat khé khidn. Vi viy, théng thuong lic dong may
phat vao hé théngvan cé dong cén bing xuat hién.

139
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2. Phwong phap tw dong bd

* Budce 1:

- Trirde hét, can dong vao mach rotor may phat mét
dién tro dép tit va chudn bj dwa co ciau ty dong diéu
chinh kich tir vao lam wviéc.

- Tredmg hop khéng co6 dién tro dap tit thi bién tro
trong mach kich tir dwgce dat omg vai vi tri khong tai.

140
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* Buoc 2:

- V&i s trg ginp cna dong co so cap, may phat dieoc
quay khong co kich ftir.

- Khi toc dd quay dat gia tri 96 — 98% toc d6 dong bo.

-Bong may phat vao lam viéc song song va lién sau
do la dong kich trr.

> May phat tir né hoa dong bé.

141

141

* U'n diém cia phwong phap tir dong bo la:

- Thao tac don gian.

- Qua trinh dién ra ty dong.

- Loai trir kha ning déng nham

- Qua trinh dién ra rat nhanh (3 — 5 gidy) so védi
phurong phap dong bd chinh xac (5 — 10 phut)
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3. Phwong phap hoa dong bd bang
cuon khang dién

- Cac may phat can hoa khoéng noi trirc tiép v&i nhau
ma noi qua mot cudn khang dién.
- Theo phwrong phap nay khoéng cdn xét dén goc léch
pha gilra dién ap hai may phat. Vi s ¢c6 mit cuaa cudn
khang dién lam han ché dong dién xung kich trong qua
trinh hoa dién.
Luc d6, néu may phat nao cd vecto dién ap virot trnrdc
thi s& c6 tac dung gia téc nhir dong co dién.

Wi wvay., qua trinh dong bd dién ra kha nhanh.

143

X, 4 cua cuon khang dién.
Néu tri s6 nay nhoé thi qua trinh hoa s& dién ra nhanh,
nhirng gia tri dong dién xung kich cé thé sé& 1én = gay

maét an toan.

Tri s6 khang dién:

Jgk[f k- hé s6 tinh dén thanh phin khéng
X""'zTIH chu ki ciia dong dién. k=16 —1.9
E H

L7, val - dién ap va dong dién dinh
Ipc 144
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* Vu diém cia phwong phdp hoa dong bd bang cudn
kKhang dién:

- Pon gian

- C6 thé tién hanh ngay ca khi tan s6 va dién ap cna cac
may phat con hoi bi 1&€ch.

* Nhwroc diém:

- Can thém mbt thiét bi phu tro nhur:

+ Cudn khang dién
+ Céau dao, v.v . . .

145

145

4. Xiar 1y tinh Ilufmg trong trwong hop hoa
dong b khéong thanh céng
Trong trrong hop sau khi da dong may phat vao lwdi ma
co cac hién twong:

- Dong dién cua stator ting 1én rit cao.
- Pién ap hé thong bi ha thap.

- May phat dién co tiéng 1 manh.

- Cac dong hd c6 thé dao ddng manh.
- Kich tir cuéng birc co thé dao dong.

- Théi diém déng may phit vao lwéi khong phiu hop.

(Hoa ddng bd may phat khi tin s6 hodc dién ap ciia may
phat khac v&i tan s6 hé thong)

146

146
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* Khi diéu trén xdyv ra thi can phai tién hanh xi¥ IV
nhwr thé nao ?

Viéc xir 1y s& phu thudc vao cac tinh huong dién ra tiép
theo do.

Néu chi s6 cua cac déng hd (tdn sb, dién ap, dong dién)
dao ddng mot vai lan sau do tré lai binh thwrong,
Thi cho phép tiép tuc vin hanh.

Nhitng biéu hién trén cho thay diéu kién hoa dong bd
chira tot = giy nén dong dién xung kich 16n trong may.

147

147

Néu:

Céc ddng hd van con tiép tuc dao ddng manh
Thi cin Kiém tra:

- Bién ap qua stator co binh thuomg khong ?
- Thiét bi hoa may c6 tot khong ?

- Bong hd do ¢6 chinh xac khong ?

148

148
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Néu két qua kiém tra cac phin trén khong cé van dé gi
ma:

- Pong hd van dao ddng manh.
- May van con mat déng bd.

Thi:
- Lap tire tach may ra khoi lwdi.

- Tién hanh kiém tra x4c minh xem ban than may phat
dién co gi khac thuwomg khong ?

149

149

- Néu c6 sir bat thuong thi tién hanh khic phuc.

- Treong hop kiém tra ma khong xac dinh dwge may cé
hw hong gi thi sé:

Cho chay lai may phat dién sau khi da nhin dwoc

sir dong ¥ cua phé giam doc ki thudt va tredng ca,
cling nhw quan déc phén xuéng dién.

150

150
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5. Sw ¢0 may phat dién va cac bién phap xir 1y

1) Nhiét 46 may phéat ting cao qua tri s6 cho phép.
2) Mach stator bi cham masse mot pha.

3) Sir ¢6 rotor cham masse hai diém.

4) May phat dién tr¢ thanh dong co.

5) May phat dién mat kich tir.

6) Khong niang dugce dién ap may phat.

151

1) Nhiét d6 may phat ting cao qua tri so cho phép

a) Hién twong:

Khi may phat mang cong suat dinh mirc ma c6 cac biéu
hién:

- Nhiét ké chi nhiét d6 cudn day stator va rotor ting cao.
- Nhiét ké chi nhiét 6 mach tir cao.

- Nhiét ké bao nhiét do hé thong lam mat cho may phat
khac thuong.

152

152
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b) Nguyen nhan:
- C6 the do hé thong 1am mat khong binh thwong:
* Nhiét d0 cua nwée vao lam mat qua 30°C.

* Cac duong Ong lam mat bi cau ban hodc bi tit &
bén trong.

* Hong bom day nwréc tuan hoan lam mat.

153

- C6 thé do ndi bod may phat dién:
* Cac drong ong théng gio bi tit vi bui ban.

* Cho han ndi bd diy bi bung ra hoic tiép xuc
kém sinh ra phat nong cuc bd.

* Mot s6 14 tén trong mach tir ngin mach lam
dong dién xoay tang cao.

- C6 thé do dong ho do nhiét chi thi nham.

154

154
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b) Bién phap xi 1y:

- Kiem tra sir nguyén ven cuia bd phan do nhiét do.

- Kieém tra nhiét do cia gio vao, gio ra.
- Kiém tra d6 m& cia van nurde 1am mat.

- Kiem tra sir hoan hdo cua hé thong 1am mat.

- Néu giai quyét cac bién phap trén ma khong cé hiéu
qua
Thi tién hanh giam céng suat phat ra ciia may phat theo

lénh cua treong ca dé dua nhiét dé xuodng tri s6 quy
dinh.

- Néu da giam cong suat cia may phat ma nhiét do
khong giam

Thi phai ngirng ngay may phat dién.

155

156
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2) Mach stator bi cham masse mot pha

a) Hién twong:

- C6 tin hiéu “Cham masse may phat dién™ (dén sang,
chudng kéu).

- Bong ho kiém tra cham masse stator c6 tri s6 khac
khéng khi an nit kiém tra.

- Bong ho kiém tra dién ap pha bi cham masse giam
xuong con 2 pha kia ting 1én.

157

b) Nguyén nhan:

Cach dién cua cudn day stator bi choc thing vi cac
nguyén nhan sau:

- Véan hanh may phat dién & nhiét dd cao thudng xuyén.

- Hé thong lam mat khong tot lam cach dién dan bj gia
coi.

- Véan hanh may phat dién vaéi dién ap tidng cao qua quy
dinh.

- Céch dién bi choc thung do qua dién ap khi quyén hoic
qua dién ap noi bd.

158
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- P6i v6i ludi c6 dong cham masse >= 5 A thi bao ve

6/4/2025

chéng cham masse mach stator tac ddng cit may cit dau =2

cire may phat.

- P6i véi treomg hgp dong cham masse < 5 A thi do
dwoce phép tiép tuc vin hanh véi thei gian quy dinh nén
khi d6 dé dang xay ra choc thing diém thir hai vi cach
dién cia cudn diy da gia c¢bi, lam ngin mach cac pha véi
nhau hofc ngin mach cac vong diy trong ciing mot pha.

Do d6, bao vé so léch dong dién mach stator may phat
tac ddng cit may cit ddu cyc may phat, cit may cét kich
tir, cac déng hod chi vé khéng.

¢) Bién phap xi Iy

- Kiém tra phu tai nao kha nghi nhat, déng thdi loai bo
ddn cac phu tai khéng quan trong.

- Xir Iy nhanh chdng, loai trir diém cham masse. Néu
thoi gian cham masse qua 1 — 2 gid ma chua xir ly dugce
thi nén tich may phat ra khoi ludi dién.

- Khi da tim va xir 1y duoc diém cham masse thi khoi
phuc lai may phat dién, dwa vao van hanh binh thuong,

160
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3) Sw co rotor cham masse hai diém

a) Hién twrong:

- Ampe ké mot chiéu chi dong kich tir ting cao.

- Volt ké mot chiéu chi dién ap kich tir gidm thap.

- Chi s0 cua dong ho do cong suat phan khang giam
nhiéu hodc co thé doi dau.

- Hé s0 cong suat cosg ting.

- Bao vé chong rotor cham masse hai diém lam viéc.

- Turbine ¢6 hién twgng chan dong.

b) Nguyén nhan:

- Do céach dién cua cudn day kich tir khong tot nén xay
ra cham masse.

- Pau tién 142 cham masse tai mdt diém. nhung do yéu
cau tiép tuc vin hanh (véi may phat turbine hoi) nén sé
xay ra cham tai diém thir hai.

-Khi cham masse tai diém thi hai lam noi tit mot so
vong day cua cudn kich twr

= dién tr& cua cudn kich tir giam
= dong kich tir ting va dién ap kich tir
giam.

161

162
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- Trudng hop 50 vong day bi noi tit nhiéu, dong kich tir
c6 thé ting qua cao

-> gy ra su dot chay cach dién cua mach kich tir.
Khi cham masse tai hai diém:
- S0 vong day cudn kich tir giam dot ngot
- Dong kich tur tAng c6 quan tinh dién tur.

= Sirc tir dong giam
= Tur thong chinh giam
- Cong suit phan khang phat ra cua
may giam
> Heé s6 cong suat ting

163

163

- Tredong hop cudn kich tir bi ndi tit hoan toan do cham
masse tai hai diém, may phat nhan cong suat kich tir tir
hé thong vé dé duy tri cdn bang dién ap (Ugp = Ugy).

* Nén dong hd do coébng suat phan khang chi
ngwrgce lai.

* HeE s0 cOng suat cos@ som.

164

164
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- Do ndi tit mot s6 vong didy cia cudn kich tir nén hévt
thong tir bi mat doi xieng ddi viai cac cure tur.

- Sir tac dung twong hd giita dong stator v&i cac thanh
phan tir théng khong d6i xitng tao nén nhitng moment
tac dung khoéng cin bang 1én vanh rotor

- giy chan dong cho may phat.

V&i nhitng turbine mrée, do s6 cuwe tir nhiéu nén sir mat
doi xirng vé tir 1a nhiéu hon so v&i may phat turbine hoi.

- Sir chin déng manh hon.

165

¢) Bién phap xi Iy:

- V&i may phat turbine nurde:
+ Tuyét doi khong dé xay ra rotor cham masse hai diém.
- Dit bao vé chong rotor cham masse mot diém.

Khi xay ra cham masse mot diém, bao vé sé& tac
dong cit may cit diu crc may phat.

166

166
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- V&i may phat turbine hot:

Khi cham masse mot diém & mach rotor thi:

+ cho phép védn hanh

+ bao tin hiéu

+ bdo vé sin sang lam viéc khi xay cham masse diém
thir hai

+ Kiém tra dé tim ra diém cham masse va khic phuc.

4) May phit tré thanh dong co
a) Hién twong:

Khi may phat dién dang 1am viéc song song véi hé thong
ma xay ra cac hién tuwong:

- Bong ho cong suat tac dung chi tri s6 4m.

- Bong ho cong suat phan khang ting lén.

168
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- Tan s6 va dién 4p c6 thé bi giam xudng.
- C6 thé ¢6 dén bao “Sép van hoi chinh”, chudng kéu.

- C6 thé ¢6 tin hiéu bén turbine d4anh sang “may moc
nguy hiém”.

169

169

b) Nguyén nhin:
- C6 thé do s ¢6 10 hodc su ¢d turbine.,
- C6 thé do dong nham valve hoi chinh hodc v6 ¥ cham

phai khéa nguy cap 1am phat tin hiéu “Turbine nguy
Cﬁp”

170

170
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- Khi mét cdng suit co ma may vin dang déng vao ludi o2
thi né sé& tré thanh déng co xoay chiéu dong bd.

- May phat khéng phat ra cong suat tic dung ma nhén tir
hé thong vé mot hrong céng suit tac dung dé thing ma
sat keo turbine quay.

= Vi viy, dong hé do cong suit tac dung chi nguoc lai.

- Dong kich tir vian khong doi.

- May phat van phat ra cong suit phan khang cho lrdi.

171

171

c) Bién phap xi Iy:

- Khéng nén nglrng may ngay ma can bao ngay cho trie
may biét va yéu cau ho cai lai van an toan.

- Biéu chinh va giit 6n dinh cong suat cac may con lai.
- Giam c6ng suat phan khang cua may sy co va ting
cong suat phan khang may khac.

172

172
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- Néu bén turbine cai dwgc valve hoi chinh thi dé may
van hanh binh thwong.

Khi ay, tién hanh diéu chinh:

* Coéng suat tac dung 1én.
* Pién ap va tan so tré vé tri s6 quy dinh.

- Néu valve an toan khéng tiac dong thi phai kiém tra
turbine ¢é bi mit hoi lam cho may phat dién vin hanh
nhir moét dong co dong bd khong ?

- Kiém tra xir 1y va nhanh chéng dwa hoi vao dé ning
cdbng suat tac dung 1én.

173

173

- Néu tin hiéu bén turbine hién thi “may nguy hiém”
- Thi 14p tirc cit may phat ra khoi i,

- Néu valve an toan khéng cai lai dwoc va khong c6 bién
phap khic phuc

—> Thi theo 1énh trwéng ca tich may phat dién ra khoi
lrsi dé xir 1y.

174
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5) M4y phiat dién mat kich tir

a) Hién twong:

- Bong ho do dong dién va dién ap kich tir c6 chi s6 gan
bing khong.

- Bong ho do cong suat phan khang cé chi so 4m.
- Cong suit tac dung giam.

- Tan s6 dao dong.

- Pong ho do dong dién stator cé chi s6 ting 1én.

- Pién ap may phat giam xudng thap.

- Co6 thé c6 tin hiéu “may phat qua tai”
- C6 thé kich tir cudng birc tac dong.

- Toc dd ké chi hoi ting.

- May phat c6 hién tirong chan dong.

6/4/2025
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b) Nguyén nhin:

May phat bi mat kich tir ¢é thé do cac hw hong sau:

* Hir hong thudc vé mach kich tir cia may phat dién:
- Dt cudn day kich tir ;':ﬁarm.ﬁy phat.
- Cuodn day kich tir bi noi tat hoan toan do cham

masse hai diém.
- Bong nham dién tro diét tir.

177

177

* Hur hong thudc vé mach kich tir cia may phat kich fir;
- Pt cudn day kich tir cia may phat kich tir.
- Pién tr¢ diéu chinh tiép xic kém.

- Choi than tiép xic kém.

178

178
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* Khi bi mat kich tir, may phat sé khong phat ra cong
sudt phan khang nita ma budc phai nhén cong suat phan
khang tir lwdi dé duy tri sy cdn bing dién ap Up = Uy

- Do d6, déng hoé do cong suat phan khang chi nguoc
lai.

* Hé thong phai cung cip cho may phat mdt luwong céng
suat phan khang, twong tng v&i né 1a dong kich tir.

= Do d6, dién 4p cua hé thong giam xudng.

179

* Hé thong phai cung cip cho may phat mot dong kich
tir phuy, cin thiét cho viéc phat ra cong suét tac dung.

= Dong stator cia may ting lén.

180

180
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* Khi may phat mat kich tir, loai trir nguyén nhin cudn
day kich tir bi dirt, mach rotor van tao thanh mot mach
kin va rotor van quay vdéi toc dd n (vi vian ¢6 cdng suat
co keo).

Nhung do mat kich tir nén:

- Cong suat phat giam dot ngot.

- Moment can dién tir giam dot ngdt so voi moment so
cip = Toc dd cua rotor ting 1én —> Xuéit hién hé so

tregt = may phat roi vao trang thai lam viéc ¢ ché do
khoéng dong bd.

181

* O ché do khong dong bo:

- Xuat hién moment can khong dong bd lam cho toc do
rotor cia may phat khong ting nhiéu.

May di vao lam viéc & mot hé so trrgt nhat dinh.
Tan so tré vé gia tri on dinh & tan so dong bd.

182
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Nhur vay:
- Khi méi mat kich tir = toc do ciia rotor ting.

- Sau khi xuit hién moment can khéng dong bd = toc
do rotor lai giam xudng.

Do do:
- Cac dong ho U, I, f va P dao dong.

- May phat c6 hién twrong chan dong.

183

¢) Bién phap xit 1y:
- Néu:
* May cit kich tir cit,

* May cit dau cuc may phat chwa cit ma dién ap kich tir
van binh thuong.

Thi:
*Lap tirc dong may cit kich tir lai.
*Nang dién ap kich tir 1&n.

184
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- Néu:

* Dien ap kich ttr binh thudong.
* Dong kich tir bing khong.
C6 thé do:

* Mach kich tir rotor bi dirt.

* Khi dong may cit kich tir ma van khong ning duwgc
kich tir Ién

185

- Thi:

* Lip tirc khéi dong may kich tir dy phong dé thay may
kich tir chinh.

* Pira ra kiém tra, tim nguyén nhén va xit 1y.

186

186
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- Néu may phat kich tir @3 duoc thay ma van khong co
kich tir thi can tién hanh xir 1y nhw sau:

* W1 may phat turbine nudc:

+ khong cho phép vin hanh & ché do khong dong
bd do mét kich tir.

* WV&i may phat turbine hoi, loai rotor ¢6 cau tao kiéu
vanh dai thanh dong:

+ khoéng cho phép van hanh & ché do khong dong
bd do mét kich tir

* Vi cac loai may phat turbine hoi khac: cho phep van
hanh & ché do khong dong bo khi mat kich tir trong thoi
gian 30 phut.

Néu sau 30 phut khong khoi phuc duoc kich tir thi tach
may ra khoi luai.

Hodc néu dirt mach rotor thi phai ngirng may ngay.

188
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6) Khong nang dwgc dién ap may phat
a) Hién twgng:
- Sau khi sira chira xong. '
- Khi khéi ddng may phat, toc dd rotor da dat dén dinh

mirc.
- Dilng bién tré diéu chinh dé ning dién ap kich tir.

- Nhung dién ap may phat dién khong 1én.

189

b) Nguyén nhéan va bién phap xir 1y:
- Pau nguoe & may kich tir.
= Céac dong ho volt ké va ampe ké chi nguoc lai.

= Chi can dau lai dau day.

190
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- Néu dién ap va dong dién kich tir khong c6 chi s6
>May da mat tir du.
- Can phai nap lai.

- C6 thé céc choi than tiep xic khong tot.

= CAn kiém tra cic choi than cua may kich tir ¢ gop,
vanh trirgt rotor xem tiép xtuic tot khong.

191

- Kiém tra co gop, vong trirgt xem c6 bui ban khong.
- Néu ¢6 mdt 16p bam ban can lay giay nham min dé
danh va xu ly.

- C6 thé cac mach nhat thir, nhi thir qua qué trinh stra
chita dau noi khéng tot hodc chwra dau.

192
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Chuong 4

CHE PQ LAM VIEC KINH TE
CUA HE THONG DPIEN

193

29,0% '

. ND than
xmczen va TBK nho Thuy dién

Thuy dién ¢6 hd chira

Nhiét dién chay diu
Nhiét dién chay khi
Nhiét dién chay than \
Tuabin khi chu trinh hdn hop Nguén khac Nhap khau NP dau
2 ga A g A 0,2% 0,7% 1,9%
va dién nguyén tu (neu co)

Co cau cong suat nguon dién toan h¢
thong dén cudi nam 2022

Thuy dién theo dong chay \ t

Db thi pht phu tai ctia cac nha may dién
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1 Khai niém chung:
* Mot yéu cau quan trong nhat trong van hanh HTD 1a dam

bao kinh té cua viéc san xuat, truyén tai, phan ph01 va su
dung dién nang.

- Pé dam bao diéu d6 HTD phai lam viéc vai chi phi nhién
liéu thap nhat => giam chi phi nhién liéu va ton that dién
nang.

QViéc giam chi phi nhién liéu gom:

* Triét dé sir dung nguon nudce cta thuy dién, giam dén murc
thap nhat lugng nuéc khong qua turbin.

195

195

* Phdi hop hoat dong giita cac nha may dién mot cach tot
nhat.

QViéc giam ton that dién ning bao gom:
« Thiét 1ap ché do sir dung dién hop 1y nhat.
e Lyra chon co cau thiét bi van hanh hop 1y.

« Phan bd t6i vu cong suat giita cac phan tir HTD.

196

196
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- M6t nha may di¢n c6 mot ché do 1am viéc kinh té ung vo1 mot
gid1 han phu tai kinh té xac dinh, tuy nhién dé dam bao su can
béng vo1 mot lugng du trit cong suat nhét dinh, bat budt phai
giit phu tai thuc té khac so véi mic giéi han nay.

- Viéc két hgp cac nha may dién trong h¢ thong nham dung hoa
cac mau thuan va nang cao tinh kinh té cua toan h¢ thong, véi
cac uu diém sau:

+ Giam tong cong suat cuc dai.

197

197

+ Giam luong cong suat duy trit.

+ Sir dung toi da kha ning phat ciia cac nha may dién sir dung
nguyén li¢u ré.

+ Nang cao d0 tin cay cung cap dién do c6 sy ho tr¢g cua cac
nha may dién.
+ Giam nhe diéu kién stra chita dinh ky, st dung hiéu qua

phuong tién stra chira.

198

198
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2. Pic tinh kinh té ciia cac t6 may phat va nha may dién:

- Do hiéu qua kinh té ctia may phat st dung cong nghé khac nhau,
thong s6 k§ thuat khiac nhau va hiéu qud kinh té nay dwoc do
bang chi phi nhién ligu cho viéc phdt ra mét don vi cong sudt
nén moi mdy phdt sé duoc biéu dién boi mot dudng cong chi phi
khac nhau.

- Diic tinh chi phi sdn xudt cé dang dwong cong Parabol:

C=aP?+bP+c

199

199

Trong d6: a, b, ¢ 1a cac hé sb hoi quy, xac dinh tir cac sb liéu théng ké
theo phuong phap binh phuong cuc tiéu, ta c6 thé 1ap hé phuong
trinh:

Ry Ro(1+ agby)

Ry, Ro(1+ agby)
n: SO lan tinh toan
- Suét chi phi trén mgt don vi cong suat la:

vy = C/P =tgp.

200

200

100



- Viéc xem xét phan bo kinh té phu tai, quan tAm nhat chinh
1a murc tang chi phi cua cac to may, do d6, ngudi ta thudng
quan tAm dén suét tang chi phi ¢ = dC/dP = tg a, nd biéu thi
cho do doc ciia duong cong chi phi.

- Khi o = B thi chi phi s& dat gia tri cuc tiéu.

- Thong thudng cong suat kinh té bang 80 - 85% cong suat
dinh murc cua to may.

201

201

Z
C ; C | B>a
o .
Zl M Zmin
C' Cmin
B , B |
2 P Py P
a) b)

a) Puong cong phu thudc giita chi phi va cong suat
b) Pudng cong thé hién ché do lam viéc kinh té cua to
may dién

202
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3. Phin b toi wu cong suat giira cac td may phat:

* Nhiém vu quan trong ctia van hanh la phan bd tbi wu phu tai
gifra cac t6 may phat. Su phan bd tdi vu cong suit gitra cac to
may khong dua trén sudt chi phi nhién liéu vi dai lugng nay
khong dac trung cho su thay doi thuc té cua phu tai, ma chinh la
sudt ting chi phi nhién liéu.

«Pé dat dugc hi¢u qua kinh té cao nhat thi trude hét can phai cho
cac to may co suat ting chi phi thip nhat mang tai nhiéu hon.

203

203

1. Bai toan PBCS KHONG co glo’l han
cong suat Pmax, P_. va ton that cong

min

suit cho cac t6 may, NM nhiét dién.

204

204
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Vi du: cho 02 t6 may phat c6 dic tinh chi phi nhu bang

I T T
Phu tai , MW 300 340 100 110
I R N 165 1972 50 56

_ C(T/h) e = Yz —}’11_8 _ Yz —Vin
PMW)' ™ Py =P Py = Pipg

| wbmiyr | Tomiyz
300 340 100 110
C,T/h 165,00 197,20 50,00 58,00
v, kg/kWh 0,55 0,58 0,50 0,53
0,001 0,003

ta co két qua:

® Vé’l, Yi

205

* Nhu vay, ta can tang tai cho may I vi suat ting chi phi g; < g, (
mac du suat chi phi ctia may Il nho hon.

- Muc tiéu cua bai toan phan bd t6i uu phu tai gitta cac t6 may
chinh 13 cwe tiéu tong chi phi va ta co thé biéu dién ham
tong chi phi cé dang:

Cy=C,+C,=a;.P?+b, P, +¢, +a,P,>+b, P, +c, — min

- Di€u ki¢n cén bang cong suat s€ la: P, + P, =3P,

206

206
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Ham rang bugc la: W= (P, + P))-> P, =0

- Ap dung phuong phap Lagrange, ta c6: L =Cs - AW

- Ly dao ham riéng cta ham Lagrange, ta c6 hé phuong

trinh: oL ac

o _J=0
aPl aPl PN 51_120
oo _oc _,_ Tle-1=0
P, ar,

- Gia1 hé phuong trinh trén ta c6: g, =¢, = A

207

207

1a:

- Nguyén 1y cin bang suét ting chi phi nhu sau: Néu 02 t6 may
1am viéc song song v&i cac sudt ting chi phi sin xudt khong
bang nhau thi khi ta tidng cong sudt ciia té mdy cé sudt ting
chi phi nhé hon lén 1 don vi, dong thoi sé giam cong suit
ciia t6 mdy c6 sudt tang chi phi sin xudt cao xuong 1 don vi,
lac d6 chi phi san xuat dién ning chung s& giam. Qué trinh
nay cu tiép tuc cho dén khi suat tang chi phi cua hai to may
bang nhau. 208

208
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2. Bai toan PBCS CO GIOI HAN
cong suat P .., P . va ton that cong
suat cho cac to may, NM nhiét dién.

209

209

* Bai toan

Cé n t6 mady nhiét dién hoic nhi mdv nhiét dién
vdi dic tinh chi phi sin xuit gid cda méi t& mady hoidc
nhi miy nhiét dién 13 T, gidi han cdng sudt 14 P,
va Py,

Biét cdng sudt véu cau cia phu tai 1a:

P. =P, +AP (4.1)
Trong d6: P, 13 céng sud't phy tdi,

AP 13 ton thit trong ludi dién,

210
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Gia thiét ring:

Phu tdi 15 hiing s6 trong 1 gid vi tit cd cdc t6 mdy
déu tham gia v4dn hinh,

Cin xdc dinh céng suit phit cia mdi t6 mdy sao cho:

- Tong chi phi =in xuit trong 1 gid vin hinh cida nhi
may dién hodc hé théng dién 13 thip nhat,

21

M6 hinh bai toan nhy sau:

Him muyc tiéuw:
Téng chi phi sdn xudt cda hé théng:

MinC = 3'C,

im]

Riang bujc:

C4n bdng céng suft trong hé théng:
W=R+BH+ +8-F,-AP=0

Céng sudt gidi han cida méi t§ mdvy:

P,.<P <P__

]

212
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a. Gidi bai todn trong trudng hop AP la hiing s6 d6i

vdi cong sudt phat P,

Thinh lip him Lagrange:

MinL=C - AW R
Biéu kién t61 vu cia him niy 13:

8L _8C B’i.‘."=ﬂﬂl__= e

E'Pl_ﬂ’, :LEJPL ) =g, —-L=0 o

&L _C W &, e —5=0

ép, &, &P, &P,

213

L. _ o _}Lﬂw=5ﬂu —h=2 —A=0
¢, &p,  dR. ¢k
L _ W=—P+P,+._.+P, —P APy =0
&P, 1 1 Ty Bt

aC, : . i
g, = —— 13 zudt ting chi phi sdn xuft cha o mav i.

&k’
A =12 suft ting chi phi cdn xuft cdz hé théng.

214

6/4/2025

213

214

107



6/4/2025

Tw do

Tit (4.6) v4 (4.7), ta suy ra difu ki€n t51 v
=&y =...FE] =4 (*)

F+P+. . +PF, -F, -AP=0

Diéu kién (4 8) dudc goi 14 nguvén I c4n bing suft
ting chi phi s3n xust

Chi phi sdn xudt dién ndng cda hé théng dién =€ nhd nhit
khi cdc t§ mdy phdt céng sudt sao cho suflt tdng chi phi
san xuft ciia chiing biing nhau.

215

Piéun kién (") dude ding d€ gidi bii todn phin b t61 un
céng sudt phat trong hé théng dién trong cdc truffng hdp:

1. Phéin b§ céng sufit giiia cdc t6 mdyv trong ciing mit nhs
may.

I-.I

Phiin b céng suit giffa cdic nhi may khéng xé€t anh
hudng cia phin bé céng suit d€n tén thit trong hidi
dién (cho hé thing dién t§p trung).

216

216
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b. Giai bdi todn trong trudng hdp AP phu thude

céng sudt phit P,
Pién kién t81 un 14:
g &c | &w ac, | cAP .
= — A = —_.".,[:1— :|=E|—.-'L.='|:|
&F, ©&h, cF, cF, P, )
L _6C 8V _% s a- L a0
217
gL AC AW &8C, ... GAP -
—_——— — = _-'II‘-'l:l__:I=EI| —J'-..='|:|
gp. &P, @R, &P, &P,
gL
—=-W=—P+P, +_+P -P —-AP)=10
gP, Fi+ B -~ 40
218

109



6/4/2025

JAP .
Vil —— =G, li hé z¢ biéh thidn cda tSm
5'P:_ thdt theo ofng suft phat
. _ &G, _ o
i~ ' 13 zodt ting chi phi zin xudt
oF; cia of mdy 1

/. =13 suit ting chi phi zdn xuft cia he thdng

Suy ra: £y, & & 4
-0, 1—o, l1—a,

P,+P, + +P, —P, —AP=0

219

219

4. Phan bo cong suat toi wu gitra cac nha may dién:

- Gia st HTD c6 02 nha may dién 1 va 2 (hinh vé&), phu tai yéu
cau Py dién ap h¢ théng U, can phan bd phu tai gitta cac nha
may nham dam bdo tong chi phi la thap nhat, tac la:

Cy=28B;=g.B +gB,=C;+C;, > min
Trong do: g; — gia thanh nhién liéu nha may 1

B, — chi phi nhién li€u cua nha may 1

220

220
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U S $

: O
NMD, . l _ NMD,
' pr = Ppt + JQ;J{

- Piéu kién rang budc 1a tong cong sut phat bang tong phu
tai cong ton that:
P, +P, =P, +YAPhay W=P_  + > AP — (P, +P,) =0

, P2+ 2 P2+ 2
Trong do: ap = g g,

221

221

4.1 Truweong hop khong xét dén ton that:

« Néu bo qua anh huong cia ton that thi bai toan phan bd cong suat
t61 wu gilta cdc nha may dugc giai hoan toan giéng nhu bai toan
phan bd cong suat toi wu gilta cac t6 may phat. Ttc 1a dé co chi
phi nho nhat thi suat ting chi phi cta tit ca cic nha may phai
bang nhau, € = const.

- Trudc hét, xac dinh su phan bd phu tai gita cdc nha may di¢n
bang cach giai hé phuong trinh:

222

222
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& =&
P1+P2=Ppt

- Sau khi tim dugc P, va P,, ta gia thuyet su phan bb cong
suat phan khang ty le v6i su phan b cong suat tac dung va
giai h¢ phuong trinh:

Q_h
Q P
Q1+ Q2 = Qpt

223

- Xac dinh hao ton cong suét theo biéu thuc:

P? + Q3 P2 4+ Q2
APy =—75— R \ AP, =2 QZRZ
va Uz
P} + Q3
P2? + Q2 AQ, =2 —“<2x
AQ, = 1 Q1X1 Q; U2 2

- Xac dinh cong suat phat thuc té ctia cac may phat:
Pi=P, +AP;; Q=Q,+AQ,
Py=P,+AP,; Q;=0Q,+AQ,

- Thay vao biéu thirc: C = a.P2 + b.P + ¢, dé x4c dinh chi phi
san xuat dién nang cia cic nha may dién va tong chi phi Zs

224
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4.2 Trweong hop cé xét dén anh hwong cia ton that:
Néu xét dén anh hudng cia ton that, tirc 1a xem AP 14 thanh
phan ctia ham cong suat P, ta c6 ham muc tiéu:
Cy=C,+C,=a;.P>+b,. P/ +¢, +a,P,>+b, P, + ¢, — min
- Va ham rang bugc co dang: W = (P, + AP) — (P, + P,) =0

, . P? + Q?
Vo1 AP = =5 Ry

225

225

Ta c6 h¢ phuong trinh:

oL _oc a BAP) 0 2 -
ap om0 oR) " a1 = AL - 0pa) =
oL ac i oM o {52—’1(1—%2):0
ap, ~op, ~179p) "
oAp A, ox 2 Ay or A A
- suat tang ton that taic dung theo cong suat

Trong do: =5

226
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- Giai h¢ phuong trinh trén ta co:

- Diéu kién phan bo to61 vu cong suat gilta cdc nha may:
+ Néu tinh dén sy khéac nhau cua gia thanh nhién li¢u thi:

Ei

= const
1—op;

+ Neu coi dién 4p hé thong la khong doi thi o phu thudce
tuyen tinh vo1 P, tirc 1la: 4,

= const
1- Opi

227

227

* Giai bai toan phan bo cong suat cho cac nha may di¢n
bang phu’o’ng phap Lagrange hoan toan glong bai toan
phan bo cong suat cho to may phat dién.

228

228
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5. Thanh phan t6i wu ciia cac t6 may phat:

- Khi tong cong suit cila cac may phat dap ing day du cho
phu tai va ton hao, ta c6 thé tim dugc t6 hop toi wu cac may
phat van hanh:

ZP =P, +AP

« Gia thuyét cong suat cua nha may blen d6i lién tuc va

khong xét dén cong suat dy trir thi diéu kién cyc tiéu chi

phl Se la' (&1 + 51 _ & + 62 _ &, + 8n
1-o0p1 1—0p2 1—-o0pn
{ 51 c = 6

n
EPk—EPt+APZ

229

229

, 0Z v Ky e 1A .
- Trong d6: &k = 55— la suat tang chi phi trén 1 don vi
g AP g p

cong suat dinh muc tang thém khi cho trude phy tai P,
- Néutd may cO s>o0 thichiphisé ting khi md to may

d6 va kinh té hon néu dirng.

230

230
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- Piéu kién tbi vu cua cac t6 may phat s& 1a:
{ 6dmin > OVéSvh max <0
8d min - Pnd - 8Vh max * anh =0

- Trong do: P, 41a cong suat dinh murc cua to6 may dung va

P_.; 1a cong suat dinh mure cua t6 may van hanh.

231

231

7 Cac bién phap cai thién ché d6 1am viéc kinh té ciia HTD
1. San bfmg dd thi phu tai:

Giai phap thong dung nhat 1a lap dat céng to nhiéu biéu gia nham
khuyen khich cac ho tiéu dung dién sap xép lai cac qui trinh san
xuat va str dung dién hop 1y hon.

2. Can bang tai gitta cac pha:

Do phu tai phat trién khong nging nén kho tranh khoi tinh trang
mat doi xung glu’a cac pha, do d9, can phai doi xtmg hoa dinh ky.
Bién phap nay gitp lam giam ton that dién ning do dong thir tu
khong trén day trung tinh.

232

232
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Trén duong déy truyén tai, loai trir cac yéu tb din dén ton that
dién nang do ro di¢n nhu: vi pham hanh lang bao v¢ duong day,
chét luong xa, sir, cot...

Khi céac thlet bi 1am viéc non tai s€ dan den hé s cong suat thap,
lam ting ton that trong hé thong. Mot s6 bién phap cu thé nhur:

- Giam dién ap ¢ nhu:ng dong co lam viéc non tai, d6i to dau day
ctia dong co tir tam giac thanh dau sao.

233

Han ché dong co chay non tai.

- Dung dong co dong bo thay thé dong co khong dong bo.
- Lap dat thém thiét bi bu cong suat phan khang.

- DSM la tap hop cac giai phap ky thuat — cong ngh¢, kinh té -
xa ho1 nham stir dung dién nang mdt cach hi¢u qua va tiét ki¢m.

- DSM m¢t mat giap khach héng su dung nang luong hop 1}'/,
hiéu qua, mat khac gitp cho vi€e cai thign do thi phu tai cua hé

théng qua viéc phan bo thdi gian st dung dién hop 1y cua
khach hang.

234
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Nha mdy dién c6 2 t6 maiy véi:
C, = 0,005P] + 2P, + 500(USD/h)
C, = 0.006P; +1.6P, +400(USD/h)

Plmax = P2max = 125 MW
Plmin = P2min = 20 MW

Hai t6 mdy lam viéc déng thdi cip dién cho phu tii bién thién
tir 40 dén 250 MW.

Phéin b6 t6i vu céng sudt cho 2 t6 msdy khi P

o= 50 va 180
MW, khéng xét AP.

235

BAI 2:

Nha mdy dién cé 2 t6 mdy véi:
C, = 0.005P7 + 2P, + 500(USD/h)

C, = 0.006P; +1.6P, + 400(USD/h)
Plmax = P2max = 125 MW
Plmin = P2Zmin = 20 MW

AP = 0,02P, + 0.05P,

Hai t6 may lam viéc déng thdi cip dién cho phu tii
bién thién tir 40 dén 250 MW.

Phén bé t6i uu c6ng sudt cho 2 t6 mdy khi P, — 50
va 180 MW.

236
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BAI 3:

M6t nha mdy nhiét dién ¢6 3 6 mdy véi ham chi phi
nhién liéu nhr sau:

C, = 0,004P,2 + 5,3P, + 500 ($/h)

C, = 0,006P,> + 5,5P, + 400 ($/h)

C,; = 0,009P;% + 5,8P; + 200 ($/h)

P, P,, P, (MW)

Ba t6 may cung cap cho phu tii P, = 800 MW

Bo6 gua t6n that va gidi han ciia cdc may phat.

Piéu phéi t6i uu céng sudt phdt cia cdc t6 mdy,
gid dién cho 1 MWh dién tai nha mdy ($3/MWh) va
téng chi phi phsit dién.

BAI 4: M6t nha méy nhiét dién ¢6 3 t6 may véi ham chi phi

nhién liéu nhwr sau:

C, = 0,004P,2 + 5.3P, + 500 ($/h)

C, = 0,006P,2 + 5,5P, + 400 ($/h)

C., = 0.009P,2 + 5.8P; + 200 ($/h)

Vai

200 MW < P,< 450 MW

150 MW < P,< 350 MW

100 MW = P,< 225 MW

Ba t6 mdy cung cap cho phu tii P, = 975 MW

B0 gua t6n that.

Piéu phdi téi uu céng suit phdt cia cdc t6 mdy, gid
dién cho 1 MWh dién tai nha mdy ($/MWh) va téng chi
phi phat dién.

6/4/2025
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BAI 5: \
M6t nha médy nhiét dién ¢6 3 6 may vdi him chi phi
nhién liéu nhr sau:

C, = 0,008P,2 + 7,0P, + 200 ($/h)
C, = 0,009P,2 + 6.3P, + 180 ($/h)
C, = 0,007P,2 + 6.8P, + 140 ($/h)
Vai 10 MW =< P, < 85 MW
10 MW < P,< 80 MW
10 MW < P,< 70 MW
AP = 0,000218P,2 + 0,000228P,2 + 0,000179P,2
Ba t6 mdy cung cip cho phu tdi P, = 150 MW
Piéu phéi t6i vu céng sudt phsit cia cdc t6 mdy, gid dién
cho 1 MWh dién tai nha mdy ($/MWh) va téng chi phi phst
dién.

239

239

BAI 6:
Xét so do Indi dién nhar hinh 4.3.Cho biét:
Nha mdy dién 1 va 2 c6:

C, = G,OOSPIE + 2P, + 500(USD /h)

C, = 0.006P7 + 1.6P, + 400(USD / h)

P1max = P2Zmax = 125 MW
P1min = P2min = 20 MW

Phu tai:
Ppt1 = 10MW:; Ppt2 = 190 MW,
R = 20Q; Udm = 220kV; cosop = 1;

240
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R + jX

- I
a P12 = Py - Ppy

Xac dinh céng suat phat téi wu cla cac nha
may dién 1 va 2.
Rx P

Goiy: AP = o2
dm

241

241

BAI7:

Céc sO liéu théng ké v€ chi phi ciia mdt nha mdy
dién cho trong bang sau:

P(MW) | 20 30 40 60 80 100
Z.10%(d/h)| 8530 | 12760(17020 2660040920 |55200

Xac dinh ham chi phi cia nha may, biét ham cé dang:

C=aP?+bP+c

242
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8. Phan b t6i wu cong suat phat trong hé thong hén
hop nhiét dién - thuy dién

Céng suit phdt cia thiy dién phu thudc vio luwu luong
nudc qua tuabin, Q va d§ cao cia cfgt nudc, H:

P=981:QxHxn (kW) (4.18)
Véi:

Q =14 Ivu luvong nudc tinh bing m?/s

H = 1i chiéu cao c6t nudc tinh bing m

1 = 1d hiéu suit, thong thudng vio khoang 70 — 90%

Néu Q (m*/h) thiP=2,725.10°:Q x Hxn (MW)  (4.19)

243

Hiéu suit thiy dién phu thuéc céng suit phat, hiéu
suit cao nhat khi thiy dién phat tir 85% - 90% céng

suit dinh mfc.

Cic tuabin thiiy dién cé thé 1am viéc vdi cot nude tir

65% - 125% cot nuée dinh maic.

Pac di€m guan trong cia thiy dién 1a bi han ché vé

niing ludng so cip. d6 14 nudc.

244
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Thiy dién c6é cdc dac tinh tiéu hao nuwdc nhuw hinh
4.4.

Q P
— S
" ~._H3
H,<=H,=H;
P (MW)
Hinh 4.4
245
245
Pac tinh tiéu hao nudc:
Q=1(P,) (m3/h) (4.20)

Vd3i: oo = 14 chi s6 ciia t6 mdy thiy dién.

Pac tinh ti€éu hao nuwdc phu thudc vao cét nutdec cua
hé chita. Lay dao ham Q_ theo céng suat P, ta dudc
suit ting tiéu hao nudc cia thiy dién:

Q. (4.21)

246
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Trong cdc bai todn Ién, ngudi ta lap dac tinh chi

phi nwéc chung cho mét nha mdy thiy dién:

Cho titng Ivu lvdng nude, tinh céng suit phat dude

t61 vu cho toin nhi mdy.

247

C6 thé thé hién dac tinh tiéu hao nudc cida thiy

dién bing ham bic 2 sau:
Q,=oP?+pP+vy (4.22)

V@i céc hé s6 a, B va y = phu thude vio tinh trang

ho chita @ dau gid tinh c6ng suAt

248
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Bai todn dudc dat ra 12 Iwvdng nde han ché cia
thiy dién dudc sit dung vio gid ndo vdi cong suit
bao nhiéu trong ngay — dém dé chi phi sin xuit dién

ning cia todn hé théng dién nhd nhit ?

249

249

Hi€n nhién 13 bai todn phin bé céng suit thiy -
nhiét di€én phadi dudc gidi cho 24 gid cia ngay — dém
chit khéng phadi cho titng gid nhit hé théng toan nhiét

dién.

Chi phi sdn xuit 8 diy chi bao gém chi phi nhién
liéu ciia nhiét dién, vi chi phi nhién liéu cia thiy

dién coi nhw biing 0.

250
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* Ham muc tiéu cua bai todn la:
MinC=C,; +C,+..+C,+..+C,; (4.23)

Trong dé: C,=1a chi phi nhién liéu ctia cdc nhiét dién

trong gid t.
C,=C,,+Cy, + ... (4.24)

Trong dé: a, b 1a chi s6 ciia cdc t6 may nhiét dién, cé

N_, t6 mdy nhiét dién.

251

* Rang budc:
Cé 2 diéu kién rang budc:
-Can bing céng suit titng gid trong hé théng.

-Cin bing nudc cho titng thiy dién.

252

252
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* Cén biing céng suit cho gid t:

Wi =P +Py+.. . +P,+Pg+.. . =P, —AP, =0 (429
Trong dé:

a, B: 12 chi s6 cia thiy dién, ¢6 N, thily dién

253

* CAn bing nutéc cho titng thiy dién:

14
W,=>0Q.-Q,:=0 (4.26)
Tl
24
W, -30u-Qe-0  um
=1
Qe Qpe -~ : 12 Iwdng nude st dung dé phat

dién trong gid t
Q.x-Qgy - : 1a hwdng nudc dudc phit trong
ngay-dém cua thiy di€n o, p, ...

254
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* Piéu kién phén b6 t61 vu céng suét:

Ham Lagrange cia bai todn:

MinL=C=C,+C,+...+C,+...+C,+

“ MWy -2 Wy -

AW, + AW, +

255

DPiéu kién té1 wu 1a:

- ™
L e o |1-%AR
oP oP

al

oL =€, 124[1_ CAP:s ] =0
apan aP,;.l >y

256
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(4.28)

255

(4.29)

256
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Piéu kién t6i wu 1a:

'-'-h\‘
o A€y — Ay 1- AR 1 o
aPul aPul
......... >~ (4.30)
cL CAP
aPul-l EPG.M ~

257

257

V@i moéi nhiét dién cé 24 phuwdng trinh dang (4.29) va
vdi moi thily dién ¢é 24 phwdng trinh dang (4.30).

T (4.29), suy ra 4, Ay, ... Nhw sau:

A=l = Ffm
[1 _ 8AP, ] (1 B aapl)
P &P,
al bl (4.31)
Ay = €a2 — €2 _

—(l_aﬁsz—(l_aﬂsz_ ++++++++
aPaZ apbl
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Tir (4.30), suy ra A, A,, ... nnf sau:

) = ho€ug M€
I — — —sssassa
[1_%} [ _eaPIJ
P Py (4.32)
hy=ebar ___Mefm

[l_aAPJ] |_ 0AP,
aT:d thl
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Tir (4.31) va (4.32), suy ra diéu kién t61 wu chung cho
mdi gid nhy sau:

Jy = ot ___ ®m -
1 AP, ) CAP
- ‘a‘a 8.::] - R'ﬂ Eﬁ] -
CAP,, 8AP,,
Ay = a2 ___ Gn2 _ (4.33)
- CAP, 1— CAP,
CAP,, APy
Agkay  ApEp

[1— 8AP, ]_ ,_6AP, o
CAP,, 8APg,
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Piéu kién (4.33) bao gom 24(N-1) phudng trinh,
N = N,; + N, 12 téng s6 cédc t6 mdy (hay nha mdy)

trong hé théng dién.

Ngoaii ra, con 24N phudng trinh cin bing céng
sudt vd N, phudng trinh cin bing nudc cia thiy

dién.

261

Ta c6, tdng s6 24N + N, phuong trinh. S6 4n s6 ==
12 24N c6ng suit cic t6 mdy trong tifng gid vin hanh

va N,; hé s6 khéng xdc dinh A, kg, ...
Vdi:
A, 12 suit ting chi phi ctia hé thong
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Cdc hé sé6 khéng xdc dinh 2, Ag. --- €6 ¥ nghia nhu 9

sdaun:

6/4/2025

Trong (4.33) né€u khéng x€ét dén bién thién cia AP

theo céng suit phdt ciia cdc t6 mdy va gia thi€t ring

chi c6 mét nhiét dién a va mot thiy dién o, ta cé diéu

kién phin b6 céng suit t61 tu cho mébi gid vin hanh:

= A E

a oL oL
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Tiur day, suy ra:

£, _ OT,/0P, _ 8

(4.34)

263

I, _AT (4.35)

A =

“ &, @,/er, 80, AQ

ViéP, = éP_ d€ ddm bdo cdn bing cong suit
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