LOI MO PAU

Pat nude ta dang trong qua trinh cong nghiép hda, hién dai héa. Trong
qua trinh nay dién nang dong mdt vai tro vé cung quan trong. Bién khong
nhitng cung cap cho cac nganh cdng nghiép ma nhu cau sinh hoat cia nguoi
dan cling ngay mdt tang 1én. Chinh vi i do d6 nén nganh dién ludn la nganh
mili nhon ctia nude ta. P6 1a niém vinh du va ciing 1a trong trach cho nhiing ai
cong tac, 1am viéc trong nganh. Ban than em ciing rat ty hao khi minh 1a mot
sinh vién nganh dién

Sau 4 nam hoc tai truong em di dugc giao dé tai tét nghiép: “Nghién
ctru khai quat vé san xuat dién ning va lam mat may phat tuabin hoi. Di sau
hé thong hoa dong bd” do PGS. TS Hoang Xuén Binh truc tiép huéng dan.

D6 an gom cac phan chinh sau:

Chuong 1: Khai quat vé san xuat dién nang sir dung tuabin hoi

Chuong 2: Mdy phat dién dong bo va cac hé thong 1am mat may phét
tuabin hoi

Chuong 3: Hé thdng hoa dong bo may phat dién

Trong qua trinh 1dm d6 4n em d4 nhan dugc rat nhiéu su giap ds. Pic
biét 1a PGS. TS Hoang Xuan Binh 13 nguoi truc tiép husng dan em. Tuy
nhién vai lugng kién thac va thoi gian ¢6 han cia minh nén khong tranh khoi
nhitng thiéu sét. Em rat mong nhan duogc cac y Kién dong gop cuia cac thay co

va céc ban dé hoan thién dé tai cia minh hon.

Hai Phong, ngay...thang...nam 2014

Sinh vién thuc hién

Ng6 Quang Thanh



CHUONG 1:
KHAI QUAT VE SAN XUAT PIEN NANG SU DUNG
TUABIN HOI
1.1. KHAI QUAT VE CONG NGHE MAY PHAT TUABIN HOI
1.1.1. Cac nha may nhiét dién

Trong nha may nhiét dién nguoi ta ding nhién liéu 1 than da, dau hoic
khi d6t, trong d6 than d4 dwoc sir dung rong réi nhat.

Pé quay may phat dién, trong nha may nhiét dién dung tuabin hoi
nuéc, may hoi nude (16 ¢6 mé bin), dong co ddt trong va tuabin khi, tuanbin
hoi nudc c6 kha niang cho cong suit cao va van hanh kinh té nén duoc st
dung rong rai nhat.

a. Uu diém:

- CO thé xay dung gan khu cong nghiép va nguon cung cap nhién ligu dé
giam chi phi xay dung duong day tai dién va chuyén chao nhién liéu.

- Thai gian xay dung ngan (3 = 4) nam.

- C6 thé sir dung duoc cac nhién liu ré tién nhu than cam, than bia & cac
khu khai thac than, dau nang cua cac nha may loc dau, trau caa cac nha may
xay lua ...

b. Nhwoe diém:

- Can nhién liéu trong qué trinh san xuat do d6 gia thanh dién ning cao.

- Khoi thai 1am 6 nhiém méi truong.

- Khéi dong cham tir 6 + 8 gio mai dat cong suat téi da, diéu chinh cong
suat kho, khi giam dot ngot cong suat phai thai hoi nudc ra ngodi vira mat
nang luong vira mat nudc.

- Hiéu suét thap: n =30+ 40 % ( NBN) ; =60 = 70 % ( NBR).



1.1.2. Nguyén ly lam viéc caa nha may nhiét dién

Nudc ta do nén cong nghiép con cham phat trién tiém ning vé kinh té
con yéu. Do d6 xdy dung chu yéu nha may nhiét dién dung Tuabin hoi hoic
ding chu trinh hdn hop, trong d6 bién ddi ning lugng caa nhién liéu thanh
dién ning.

Ta xét chu trinh renkin 1a chu trinh nhiét duoc ap dung trong tat ca céc
loai nha may nhiét dién, mdi chat 1am viéc trong chu trinh 13 nudc 13 hoi
nuéc. Tat ca cac thiét bi cua cac nha may nhiét dién déu gidng nhau trir thiét
bi sinh hoi . Trong céc thiét bi sinh hoi, nudc nhan nhiét dé bién thanh hoi.

Déi voi nha may nhiét dién, thiét bi sinh hoi 1a 10 hoi, trong d6 nuéc
nhan nhiét tir qué trinh d6t chay nhién liéu.
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Hinh 1.1. So db thiét bi nha may nhiét dién

So dd thiét bj caa chu trinh nha may nhiét dién duoc trinh bay trén hinh

1.1, gom 2 thiét bi chinh dé bién d6i ning luong 14 16 hoi va tuabin cing mot
s6 thiét bi phu khac. Db thi T-s caa chu trinh dugc biéu dién trén hinh 1.2.
Nudc ngung trong binh ngung IV (¢ trang thai 2° trén do thi) c6 thdng
$6 p,.t,,i,, dugc bom vao thiét bj sinh hoi I, 4p suét ting tir p,dén p,(qua
trinh 2° — 3). Trong thiét bi sinh hoi, nudc trong cac 6ng sinh hoi nhan nhiét

téa ra tir qua trinh chay, nhiét do tang 1én dén sbi (quéa trinh 3-4), hoa hoi (qua



trinh 4-5) va thanh hoi qua nhiét trong bo qua nhiét Il (qua trinh 5-1). Qua
trinh 3-4-5-1 1a qua trinh hoa hoi dang &p & &p suat p, = const. Hoi ra khoi bo
qué nhiét 11 (& trang théi ) c6 thong sé p,= const. Hoi ra khoi by qua nhiét 11
(& trang thai 1) c6 thdng s6 p,, t, di vao tudc bin Ill, & day hoi dan né doan
nhiét dén trang thai 2, bién nhiét nang thanh co ning (qua trinh 1-2) va sinh
cong trong tuabin . Hoi ra khoi tuabin c6 théng sb P, ,t,, di vao binh ngung
IV, ngung tu thanh nudc (qué trinh 2-27), rdi lai duoc bom V bom trg vé 10.
Qua trinh nén doan nhiét trong bom c¢6 thé xem 1a qua trinh nén dang tich vi

nudc khéng chiu nén [tr4;TL8]
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Hinh 1.2. B4 thi T-s caa chu trinh nha may nhiét dién

1.2. PHAN TICH QUA TRINH SAN XUAT PIEN NANG TRONG NHA
MAY NHIET PIEN
1.2.1. Qua trinh san xuat dién ning ciia nha may nhiét dién Pha Lai

So d6 nguyén Iy qua trinh san xuat dién niang duoc trinh bay trong
hinh 1.3

Tu kho nhién liéu 1 (than,dau), qua hé théng cap nhién lidu 2, nhién
liu duogc di qua 10 3. Nhién liéu duoc say khd biang khdng khi tir quat gi6 10,
qua bo siy khong khi 12. Nude da duoc st ly hoa hoc, qua bo ham nuée 13

dua vao ndi hoi cta 10. Trong 10 xay ra phan ung chay: hoa ning bién thanh



nhiét nang. Khoéi, sau khi qua bd hAm nudc 13 va bo sdy khong khi 12 dé tan
dung nhiét, thoat ra ngoai qua 6ng khéi nher quat khoi 11.

Nudc trong ndi hoi nhan nhiét ning, bién thanh hoi c6 thong sb cao (ap
suit P = 130 + 240 Kg/cm?, nhiét o t = 540 + 565°C) va duoc dan dén
tuabin 4. Tai ddy, 4p suét va nhiét d6 caa hoi nuéc giam cing véi qué trinh

bién doi nhiét nang thanh co ning dé quay tuabin.
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Hinh 1.3. So @ nguyén Iy qua trinh san xuét dién niang
cua nha may nhiét dién Pha Lai
Hé thdng trén hinh 1.3 bao gom :
1: Kho nhién liéu; 2: Hé thong cap nhién liéu; 3: Lo hoi; 4: Tuabin; 5: Binh
ngung; 6: Bom tuan hoan; 7: Bom ngung tu; 8: Bom ngung nudc; 9: Voi dét;

10: Quat gio; 11: Quat khéi; 12: Bo séy khéng khi; 13: B6 ham nudc; 14:



Binh gia nhiét ha ap; 15: Bo khur khi; 16: Binh gia nhiét cao ap; 17:
S6ng,a0,ho; 18: Ong khoi; 19: Méy phat dién

Tuabin quay lam mat may phat: co ning bién thanh dién ning .

Hoi nuée sau khi ra khoi tuabin c6 théng sb thap 9 (ap suat P = 0,03-
0,04 Kg/ cm?; nhiét do t = 40°C) di vao binh ngung 5. Trong binh ngung,hoi
nuédc dong thanh nudc nho hé théng 1am lanh tuan hoan. Nudc 1am lanh (5 +
25°C) c6 thé Iy tir séng , hd bang bom tuan hoan 6. Bé loai trir khéng khi lot
vao binh ngung, bom tuan hoan chon loai chan khéng .

Tur binh ngung 5, nudc ngung tu dugc dua qua binh gia nhiét ha ap 14
va dén bo khir khi 15 nho bom ngung tu 7. Bé bu luong nude thiéu hut trong
qué trinh 1am viéc, thuong xuyén c6 luong nudc bo xung cho nudc cap duogc
dua qua bo khir khi 15. Dé tranh dn mon duong 6ng va cac thiét bi lam viéc
véi nude ¢ nhiét do cao, trude khi dua vao 10, nude cap phai duge xu ly (chu
yéu khir O,,CO,) tai bo khir khi 15.

Nude ngung tu va nudc bd sung sau khi dugc xt Iy, nhd bom cap nuéc 8
duogc qua binh gia nhiét cao ap 16, bo ham nude 13 rdi tré vé ndi hoi cua 16 3

Nguoi ta ciing trich mot phan hoi nuéc & mot sd tang cia tuabin dé
cung cap cho cac binh gia nhiét ha &p 14, cao ap 16 va bo khu khi
15.[tr21;TL6]

1.2.2. C4c thiét bi chinh nha may nhiét dién
a. Lo hoi
+ Vai tro cuia 10 hoi

Lo hoi 1a thiét bj trong d6 xay ra qué trinh dot chay nhién lidu , nhiét
luong toa ra s& bién nudc thanh hoi,bién ning lwong cua nhién lidu thanh
nhiét nang cua dong hoi

Trong nha may dién 10 hoi san xuat ra hoi dé l1am quay tuabin, phuc vu
cho viéc san xuat dién nang, doi hoi phai c6 céng suat 16n, hoi 13 hoi qua

nhiét ¢ ap suat va nhiét do cao



Nhién liéu @6t trong 10 hoi c6 thé Ia nhién liéu ran nhu than, cui, ... ¢6

thé 12 nhién liéu long nhu dau ning (FO), dau (DO) hoac nhién liéu khi
+  Nguyén ly lam viéc cua 10 hoi trong nha may dién

Trong cac 10 hoi nha may dién, hoi dugc san XUAt ra 13 hoi qua nhiét.
Hoi qué nhiét nhan duoc nho cac qua trinh: dun néng nude dén séi, séi dé
bién nudc thanh hoi bio hoa va qua nhiét hoi dé bién hoi bdo hoa thanh hoi
qua nhiét c6 nhiét do cao trong cac bo phan cua 16. Cong suat caa 10 hoi phu
thudc vao luu luong, nhiét do va ap suét hoi. Cac gia tri ndy cang cao thi céng
suat 10 hoi cang 16n.

Hiéu qua cta qua trinh trao d6i nhiét gitra ngon lira va khoi voi moi
truong trong 10 hoi phu thudc vao tinh chét vat Iy ciia méi truong (san pham
chay) va cua moi chat tham gia qua trinh (nudc hodc hoi) va phu thudc vao
hinh dang ciu tao,dic tinh caa cac phan ti 10 hoi.

Nguyén ly ciu tao cta 1 10 hoi tuan hoan ty nhién hién dai duoc biéu
dién trén hinh 1.4.

Nhién liéu va khong khi dugc phun qua voi phun 1 vao budng lua 2,
tao thanh hd hop chay va duoc dét chay trong buong lira, nhiét do ngon lira c6
thé nén toi 1900° C. Nhiét luong téa ra khi nhién liéu chay truyén cho nuéc
trong dan ong sinh hoi 3, nudc tang dan nhiét do dén soi bién thanh hoi bao
hoa. Hoi bao hoa theo 6ng sinh hoi 3 di 1én,tap trung vao bao hoi 5. Trong
bao hoi 5 hoi dugc phan li ra khoi nudce, nudc tiép tuc di xudng theo dng 4 dit
ngoai tuong 10 rdi lai sang éng sinh hoi 3 dé tiép tuc nhan nhiét. Hoi bao hoa
tir bao hoi 5 s& di qua dng gdp hoi 6 vao cac dng xoan cua bo quéa nhiét 7. O
bo qué nhiét 7, hoi bdo hoa chuyén dong trong cac dng xoan s& nhan nhiét tir
khoi nong chuyén dong phia ngoai éng dé bién thanh hoi qua nhiét c6 nhiét
d6 cao hon va di vao 6ng gop dé sang tuabin hoi va bién nhiét nang thanh co

nang lam quay tuabin[TLS§]



Hinh 1.4. Nguyén ly ciu tao cta 10 hoi

Trong hinh 1. 4 géom c6:1: Voi phun nhién liéu+ khong khi; 2: Budng dét;

3: Phéu tro lanh; 4: Pay thai xi; 5: Dan 6ng sinh hoi; 6: Bo qua nhiét
birc xa; 7: Bo qué nhiét nia buc xa; 8: Ong hoi 18n; 9: Bo qué nhiét dbi luu;
10: Bo ham nuéc; 11: Bo say khong khi; 12: Bo khir bui; 13: Quat khai; 14:
Quat gid; 15: Bao hoi; 16: Ong nudc xudng; 17: Ong gop nudc

Ong sinh hoi 3 dit phia trong tuong 10 nén moi chat trong dng nhan
nhiét va sinh hoi lién tuc do d6 trong dng sinh hoi 3 1a hd hop hoi va nuéc,
con trong éng 4 dit ngoai tudong 10 nén mdi chat trong dng 4 khdng nhan nhiét
do d6 trong 6ng 4 1a nuéc. Khdi lugng riéng cia hdn hop hoi va nuéc trong 6ng
3 nho hon khéi lugng riéng cta nuéc trong 6ng 4 nén hd hop trong éng 3 di 1én,
con nudc trong dng 4 di xudng lién tuc tao nén qué trinh tuan hoan ty nhién

Buong lira 1a budng lira phun,nhién liéu dugc phun vao va chay lo lung
trong budng ltra . Qua trinh chay dat dén nhiét do6 rat cao tir 1300°C —1900°C

dan dén hiéu qua trao doi nhiét birc xa gitra ngon lira va gian 6ng sinh hoi rat



cao. DPé hap thu cé hiéu qua nhiét lugng buc xa cia ngon hira ddng thoi bao vé
tuong 10 khoi tac dung cua nhiét do cao nguoi ta bd tri dan dng hoi 3 xung
quanh tudng budng lira

Khai ra khoi budng hira, truée khi vao bd qua nhiét da duoc lam ngudi
mot phan & cum pheston, & day khéi chuyén dong ngoai 6ng truyén nhiét cho
hén hop hoi nuée chuyén dong trong dng. Khoi ra khoi bo qué nhiét ¢d nhiét
d6 con cao,dé tan dung phan nhiét thira caa khoi khi ra khoi b qué nhiét, ¢
phan dudi 16 nguoi ta dit thém bo ham nudc va bo say khong khi

B ham nudc c¢d nhiém vu gia nhiét cho nudc dé nang nhiét do cua
nuéc nhiét do gia khoi binh gia nhiét 1én dén nhiét 6 sbi va cap vao bao hoi
5. Pay la giai doan dau tién cta qué trinh cap nhiét cho nude dé thuc hién qua
trinh hoa hoi dang ap nudc trong 10. Sy ¢ mat cua b ham nuéc s& 1am giam
tong dién tich bé mat @6t cua 10 hoi va st dung triét dé hon nhiét lugng toa ra
khi chay nhién liéu, 1am cho nhiét do khoi thoat khoi 10 giam xudng, 1am ting
hiéu suét cuaa 10.

Khong khi lanh tir ngoai troi duoc quat gié 14 hit va thoi qua bo sy
khong khi 11.0 bo say, khong khi nhan nhiét caa khoi, nhiét d¢6 duoc nang tir
nhiét 6 moi trudng dén nhiét do yéu cau va duoc dua vao voi phun 1 dé cung
cap cho qua trinh dt chay nhién liéu.

Nhu vay bo ham nuéc va bo siy khong khi da hoan tra lai budng lira
mot phan nhiét dang nhé& bi thai ra ngoai.

Vay tir khi vao bo hAm nude dén khi ra khoi bo qué nhiét cua 1o hoi, moi
chit trai qua cac giai doan hap thu nhiét trong cac bo phan. Nhan nhiét trong bo
ham nuéc dén sbi, sbi trong dan dng sinh hoi, qua nhiét trong bo qué nhiét
Nhiét luong mdi chat hap thu dugc biéu dién bang phuong trinh:[Tr10, TL8]

Qne = [ =1 ]+ [y = 1", + IX]+[r(=X) + (1", —17)] (1.1)

Que =1 =1 utig +r=i'", (1.2)
Q... la nhiét lwgng mai chat nhan duogc trong 16 hoi.



Iy - ENtanpin ctia nudc vao va ra khoi bo ham nuéc
r: Nhiét n héa hoi ctia nude

x: Do khd cua hoi ra khoi bao hoi

[

"yl oqn: Entanpin hoi vao, ra khoi by qua nhiét

+ Dac tinh k¥ thuat cta 10 hoi
- Théng sé hoi cua 10:
Déi véi 10 hoi ctia nha may dién, hoi san xuat ra 1a qua nhiét nén thng
hoi cua 10 duoc bicu thj bang ap suat va nhiét do hoi qua nhiét: P,, (Mpa), t,,
(°c)
- San lugng hoi cua 10:
San luong hoi cua 16 12 luong hoi ma 10 san xuat ra dugc trong mot don
vi thoi gian (Kg/h hoac Tan/h)
e San lugng hoi dinh mirc (D, ) 12 san lugng hoi 16n nhét 10 c6 thé dat
duogc, nhung chi trong mot thoi gian ngan, nghia 1a 10 khong thé 1am viéc 1au

dai véi san lugng hoi cuc dai va duoc tinh bang

D..=@1-12)D,, (1.3)
e San luong hoi kinh té 13 san luvgng hoi ma & d6 1o lam viéc véi hiéu qua
kinh té cao nhat. Puoc tinh bang:
D, =(0,8-0,9)D,, (L.4)

+ Hiéu suat cua 1o:
Hiéu suat cua 10 1a ti sb gitra lwgng nhiét ma madi chat hap thu duoc véi

nhiét lugng cung cap cho 0.

D(iy, — ')

BQ" 9
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10



Trong d6 D la san lugng hoi
i+ 1a entanpin cta hoi qua nhiét (Kj/kg)
B: 1a Iwvgng nhién liéu tiéu hao trong moét gio,(kg/h)
Q": Nhiét trj thap lam viéc caa nhién ligu,(Kj/kg)
n- 1a hiéu suat cua 10

+ Nhiét thé dién tich trén ghi:
Nhiét thé dién tich trén ghi I1a nhiét luong sinh ra trong mot don vi thoi
gian trén mét don vi dién tich bé mit ghi:

B Qtlv
R

q, = (W /m?) (1.6)
Trong d6 R 1a dién tich mat ghi,(m?)
+ Nang suat bbc hoi ctia bé mit sinh hoi:
La kha ning boc hoi ctia mot don vi dién tich bé mat dét trong mot don
vi thoi gian S[tr10;TL8]

S :5,(kg / m2h) (1.7)
D: San lugng hoi cua 10,(kg/h)
H: dién tich bé mat sinh hoi (m?)
b. Tuabin hoi
- Vai trd va phan loai tuabin hoi, ¢6 nhiéu loai tuabin hoi, trén hinh 1.5 1a
tuabin hudng truc, hinh 1.6 la tuabin doc truc
Tuabin hoi 14 loai dong co nhiét, thuong dung dé dan dong may phat
dién, bom nuéc ¢6 cong suat 16n.... hodc 1am dong co tau thay. Khi dong hoi
chuyén dong qua céc ranh cua tuabin , nhiét ning ctia dong hoi duoc bién
thanh dong nang roi dong niang s& bién thanh co ning trén canh dong cua
tuabin lam cho tuabin quay

C6 thé chia tuabin 1am 2 loai chinh: tuabin doc truc va tuabin huéng truc
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+ O tuabin hudng truc, dong hoi s& chuyén dong theo phuwong vudng goc

Vai truc cua tuabin

|4
N BIR (e
iy

Hinh 1.5. Tuabin huéng truc
Hinh 1.5 gém c6: 1: Canh dong; 2 va 7: Bia; 3 va 6: Truc tuabin; 4 va 5: Ong
dan hoi
Hoi duoc dan theo 6ng 3 vao budng phan phdi , tir d6 hoi di vao cac

ddy canh 6 va 7 gan trén cac dia 1 va 2. Hoi din no sinh cong trén cac canh
dong sé lam truc 4 va 5 quay theo hai hudng nguoc nhau

+ O tuabin doc truc dong chuyén dong trong tuabin theo hudéng doc truc
clia tuabin va hoi khong chi ddn no trong mot hoac mot s6 6ng phun ma dan
nd trong nhiéu day canh dat ké tiép nhau doc theo truc cua tuabin. Céc day
6ng phun duoc gan cb dinh trén than tuabin va mot diy canh dong duogc gan
trén truc tuabin hoac roto tuabin
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Hinh 1.6. Nguyén ly ciu tao cua tubin hoi
Hinh 1.6 gom c6: 1: Than tuabin; 2.Roto tuabin; 3: O truc; 4: Ong phun;
5: Canh dong
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Mot day dng phun va mot diy canh dong duoc dat ké tiép nhau goi la
mét tang tuabin. Ranh éng phun va rinh canh dong goi la phan truyén hoi cua
tuabin

Cong suat tuabin phu thudc vao sé tang tuabin. O tuabin hudng truc,
khi s6 ting tang 1én thi duong kinh tuabin ting lén

Tuabin doc truc duoc dung rat phd bién vi c6 thé ché tao véi cong sut
rat 16n, cong suat luén nhat caa moét t6 may c6 thé 1én dén 1200
MW/[tr61; TL8]

- CAu tao tuabin hoi

O day ta xét tuabin doc truc biéu dién trén hinh 1.6

+ Than tuabin doc truc duoc ché tao mot mat bich ngang va mot hoac 2
mat bich doc. Than cd thé dugc ché tao bang gang duc, thép duc hoac thép han.

Than bang gang duc thudng ding cho cho cac tuabin lam viéc & nhiét
do tai 350°C

Khi nhiét do 1am viéc tgi 450°C thi than tuabin phai 1am bing thép
cacbon

Khi nhiét do 1am viéc cao hon 450°C thi than tuabin phai lam bang
thép hop kim

Khi 1am viéc & nhiét 6 cao hon 550°C thi than tuabin phai 1am bang 2
16p goi la than kép

+ Roto tuabin: Roto cua tuabin xung luc 1a truc ¢6 gan cac banh dong.
Khi lam viéc trong ving hoi c6 nhiét d6 nho hon 400°C thi banh dong duoc

rén riéng tirng banh va duogc Idp chit trén truc
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Hinh 1.7. Roto tuabin xung luc ¢ banh dong lap chat trén truc
Khi roto lam viéc trong ving hoi c6 nhiét d6 16n hon 400°C thi truc va

banh dong duoc rén lién

Hinh 1.8. Roto tuabin phan luc

Roto tuabin co do dai dang ké gitta hai 6 d&, do d6 no 1a mot hé théng
dan hoi 6 tan sé dao dong riéng xac dinh. D& dam bao cho roto 1am viéc 6n
dinh va an toan thi s6 vong quay dinh mac cua roto khong duogc tring véi sb
vong quay toi han tac 12 tan sé dao dong ngang cua roto khong duoc tring
Vi tan sb 1am viéc ctia may phat dién[tr88; TL8]

+ B0 chen tuabin

Khi chuyén dong trong phan truyén hoi caa tuabin, luén c6 mot luong

hoi khong di qua rinh 6ng phun ma di qua khe ho gitta banh tinh va truc

tuabin
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Hinh 1.9. B chén tuabin rang lugc

Mit khac c6 mot luong hoi khong di qua rdnh canh dong ma di qua 16
can bang trén banh dong va qua khe ho gitra than tuabin va dinh canh. Ngoai
ra, do &p suat hoi phia dau caa tuabin I6n hon ap suat khi quyén nén s& c6 mot
luong hoi chay tir tuabin ra ngoai khi quyén qua 16 xuyén truc & phai dau cudi
tuabin. Luong hoi ndy s& khong tham gia qué trinh bién nhiét nang thanh
dong nang goi 1a hoti ro ri

Pé giam bét luong hoi 1o ri ta ding bo chén va co hai loai bo chén 1a
chén ring lugc va chén cy thong, hién nay ding pho bién 1a chén rang luoc

Bo chén ring lugc gom mot s6 ring duoc gan vao than tao nén nhiing
khe ho hep va nhiing budng dan no hoi giira rang chén va roto. Khi hoi di qua
khe hep, 4p sut giam va tc do tang, khi vao budng dan no dong nang dong
hoi bi mat hoan toan do tao nén nhitng chuyén dong xody va bién thanh nhiét
nang. Hoi tiép tuc di qua khe ho tiép theo, mét 1an nira lai tang toc roi lai mat
dong ning trong budng dan ng tiép theo d6, qua trinh ct lap lai lién tiép do d6
luong hoi qua khe hé chén giam xudng . S6 rang chén cang ludn thi lugng hoi
ro ri qua b chen cang nho

Ngoai ra tuabin con cd cac thiét bi phu khac nhu: binh ngung, Ejecto
1.3. HE THONG LAM MAT CUA MAY PHAT PIEN

Phu thudc vao cdng suét su lam méat may phat dién dugc thuc hién véi

mdi chat 1a nudc, dau, khéng khi hoic khi hydro. Cac may phét céng suat nho
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thudng dugc 1am mét bang khdng khi hozc khi hydro. Con cac may phét cong
suat Ion viéc lam mat dugc thuc hién bai méi chat 1a khi hydro. Su thay thé
khong khi bang hydro cho phép giam ma sat va ting hiéu suat cia may phat.
Khi hydro c¢6 vu diém 1a c6 do din nhiét cao gap 7 lan va toc do nhan nhiét
gap 1.5 lan so vai khdng khi & clng ap suat, thém vao d6 mat do khi hydro
thap hon nhiéu nén giam duoc ma sat va cong suat bom. Nhung nhuge diém
cua hydro 1a cd thé gay n6 néu trong may cd lan khi oxy, do d6 may duoc lam
mét bang khi hydro can c6 d6 bén cao va cau tric dic biét kin. Dé ting cuong
hiéu qua 1am mat, mdi chat duoc thoi qua cac ranh dugc ché tao san & truc
stato va roto. Qua trinh trinh lam mét duoc thuc hién theo hai phuong phap:
gian tiép va tryc tiép

1.3.1. Lam mat gian tiép:

Puoc thuc hién bang cach thdi mdi chat 1am mat (khéng khi hoic khi
hydro) qua céc khe ho gitra stato va roto va cac khe ho duoc ché tao véi muc
dich 1am mat. C6 thé thuc hién theo hai phuong thic.

a. Lam mat bang khong khi tuan hoan tw nhién

Cac canh quat duoc gan vao hai dau truc roto, khi roto quay s& tao
thanh ludng gié tuan hoan tu nhién théi mat may theo huéng truc hoic hudng
kinh. Phuong thtrc ndy tuy don gian nhung c6 nhuoc diém la hiéu suat lam
mat thap; Khong khi 1am mat ¢ nhiéu bui ban lam hu hai cach dién. Véi
nhitng nhugc diém nhu vay phuong thic nay chi duoc &p dung cho céc loai
may phét c6 cong suat dinh mac dudi 3 MW
b. Lam mét bang khong khi tudn hodn cwéng bic

Phuong thirc lam mat nay thuong dugc &p dung cho nhitng may cé
cong suat dinh mac trén 3 MW. Hé thong 1am mét bao gém cic quat gio;
Budng 1am lanh va 1am sach khong khi sau khi da quat mat may phat. Hé

théng quat thoi khdng khi lanh vao may phat, sau khi hap thu nhiét cua may
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phat gi6 nong di ra dugc dua vao budng 1am lanh va duoc loc sach rdi lai tai
tuan hoan di vao hai dau may phat.

Nhiét tir cAc cudn day va 151 thép dwoc truyén vao moi chat lam méat
qua cach dién. M6i chat 1am mat cua hé thdng gian tiép chuyén dong theo hai
phuong thirc: thoi qua va tuan hoan khép kin. O phuong thire dau khong khi
sau khi da thu nhiét tr may phat s€ thoat ra ngoai, con ¢ phuong thirc sau thi
n6 s& di qua bo trao d6i nhiét va lai tro vé may. Su luu chuyén caa mi chat
lam mat duoc thuc hién bai cac canh quat . Hé thdng 1am mét gian tiép theo

nguyén 1y khép kin cho may phat tuabin hoi duoc thé hién nhu hinh 1.10
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Hinh 1.10. Hé thdng 1am mét khép kin ctia may phat dién tuabin hoi
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Trong hinh 1.10 gom:1: B6 trao ddi nhiét; 2; Bo loc; 3: Buong dan khdng khi;
4: Budng khi lanh;n5: Vung khi nong; 6: Ving khi lodng; 7: Vung &p suét
Khong khi 1am mat sau khi da thu nhiét caa cudn day va 161 thép duogc
thoi qua bd trao doi nhiét 1, ¢ ddy nhiét duoc truyén cho nudc, khdng khi tir bo
trao d6i nhiét ra duoc tré lai may, khong khi tuoi dugc bd xung thém qua bo loc 2
Uu diém cta phuong thirc 1am mat cudng buc:
+ Hiéu suat 1am mat cao hon so véi phuong thirc dbi luu tu nhién
+ Khong khi dugc lam sach nén khong gay hu hai cho cach dién
+ CO6 kha nang diéu chinh duoc nhiét d6 1am mat
1.3.2. Hé théng lam mat tryec tiép
Trong hé théng lam mat truc tiép moi chat 1am mat (thuong 1a khong
khi, khi hydro, nudc hodc dau) dugc dan qua day dan rong (Hinh 1.11) va cac
ranh ché tao san trong 15i thép, do d6 hiéu suat lam mat rat cao, tuy nhién véi
hé thong lam mat nay doi hoi két cau may rat phuc tap, gia thanh dat. Trong
cac moi chat 1am mat thi nudc c6 nhiéu tinh ning tot hon do khong gy chay
no, d6 dan nhiét cao, d6 nhét thap nén luu thong d& dang, tuy nhién ciing c6
nhuogc diém 1a ¢ thé gay dn mon va dan dién néu nudc khdng tinh khiét. Dé
dua moi chat vao hé thdng cac 6ng dan ngudi ta ché tao ra cac ndi dac biét co
rang chén & roto. Trong mot s6 may phat, dé nang cao hiéu qua, ngudi ta ap

dung hé thong 1am mét hd hop. Trén hinh 1.12 biéu thi hé thong 1am méat hdn

hop may phat tuabin hoi.
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Hinh 1.11. CAu tao day dan rdng
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Trong hinh 1.11 goém: 1: Lép cach dién; 2: Day dan; 3: Ong dan khi lam mat
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Hinh 1.13. Tac dung cua viéc nang cao ap luc khi dén sy phat nong cudn day

Dé nang cao hiéu suat lam mat ngudi ta &p dung giai phap nang cao ap
luc khi. Trén hinh 1. Ta thay khi nang &p luc tir 1.035 1én dén 7 atmosphe thi

c6 thé ha nhiét do con 70%, diéu d6 cho phép cai thién dang ké ché do nhiét

cua may phat.[tr70;TL3]
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CHUONG 2:
MAY PHAT DPIEN PONG BQ VA CAC HE THONG LAM
MAT MAY PHAT TUABIN HOI
2.1. MAY PHAT PONG BO
May phat déng b duoc str dung rong réi trong céng nghiép, pham vi sir
dung chinh 1a bién déi co ning thanh dién ning, nghia la lam may phat dién. Bién
ning ba pha chu yéu ding trong nén kinh té qudc dan va trong doi séng duoc san
Xuat tir cac médy phat dién quay bang tuabin hoi, tuabin khi hozc tua bin nudc
May dién dong bd con duoc ding 1am dong co, dic biét 1a cac thiét bi
16n , vi khac voi dong co khong ddng bo, chiing c6 kha nang phat ra cong suat
phan khang
Thong thuong cac may phat dong bo duoc tinh toan sao cho ching cé
thé phét ra cong suat phan khang gan bang cong suat tac dung [tr5;TL1]
Trong mot sb truong hop, viée dit cac may dong bo gan céc trung tam
cdng nghiép 16n dé chi phat ra céng suat phan khang da bu hé sé cong suét
cos ¢ cho luéi dién 1a hop ly, nhitng may vay goi 1a bu déng bo
May dién dong bo 1a may dién xoay chiéu co téc do quay cua roto bang
téc do tir truong quay. Hau hét cac may dién dong bo 1am viéc nhu may phat co
tan sé 50HZ hodc 60HZ. May dién dong bo 1am viéc nhu dong co dong bd cong
suat lon
CAu tao cua may dién dong bo chia 1am 3 phan:
Stato; Roto; Kich tir ( ¢6 thé nam & rdto hoic stato )
Phan tng : Cam ung ra sic dién dong
Phan cam: Nhan ning luong mot chiéu va tao ra tir trudng
+ Néu may c6 cong suat Ion thi stato 1a phan tng; roto 1a phan cam
+ Néu may c6 cdng suat nho stato 1a phan cam; roto 1a phan ang

% Nguyén ly hoat dong
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Hinh 2.1. Giai thich nguyén ly hoat dong ctia may dién dong bo

Trén hinh biéu dién so d6 may phat dong bo 3 pha 2 cuc. Cudn day
phan umg dat & stato con cudn kich tir dit o roto. Cudn day kich tir dugc ndi
véi ngudn kich tir ( dong mot chiéu ) qua hé thdng chéi than.

Pé nhan dién ap 3 pha trén chu vi stato ta dat 3 cuon day cach nhau
120° va duoc ndi sao (c6 thé 1a néi tam giac). Dong mot chiéu tao ra tur
truong khong doi, bay gio ta gan vao roto mot dong co lai va quay véi toe do
n. Ta dugc Mot tr truong quay tron cé tir thong chinh ¢ khép kin qua roto,
cuc tur va 16i thép stato(H2.1)

Tir thdng caa tir trudng quay cat cac thanh dan phan ang, 1am xuat hién
trong 3 cuon day 3 stc dién dong [tr148/TL2]:

e, = E,_ sin(ot) (2.1)
. 2

e, = E, sin(at —?) (2.2)
. 27

e. = E, sin(ot +?) (2.3)

Trong d6 tan s6 bién thién cua cac stc dién dong biéu dién bang
(trd8/TL2):
0 =271t (2.4)

Néu s6 cap cuc I P thi tan s bién thién f cia dong dién la [tr148/TL1]:

_np
f= =0 (HZ) (2.5)
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Ta nhan thiy tan sb bién thién f caa dong dién phu thudc vao tée do
quay cua roto va sé doi cuc

Néu bay gio ta tai 3 pha ciia may dién bang 3 tai doi xing,ta c6 dong 3
pha ddi xtng

Theo nguyén 1y tao tir truong quay nén trong may phat ddng bo lic nay
cling xuit hién tir truong quay ma tdc do xac dinh bing biéu thic
[tr149/TL1]:
n, = 60t (2.6)

p

Thay(2.5) vao (2.6) ta ¢ n=n,. Nhu vay & may dong bo,téc do quay
cua roto va toe do quay cua tir truong tai bang nhau.Hai tir truong nay ¢ trang
thai nghi vai nhau
2.1.1. Cau tao may phat dong bd

May phat dién dong bo thuong duoc kéo béi tuabin hoi hodc tuabin nudc

va dugC goi 1a may phat tuabin hoi hoac may phat tuabin nudéc. May phat
tuabin hoi c6 téc do quay cao,do d6 duoc ché tao theo kiéu cuc an va co truc
may phat dat nim ngang. May phat dién tuabin nudc thuong co toc do quay
thap nén co két cau theo kiéu cuc 16i va ndi chung truc may duoc dit thang
dung. Trong truong hop may phat dién c6 cong suat nho va can di dong thi
thuong dung diezen lam dong co so cip va duoc goi 1a may phat dién diezen.
May phat dién diezen thuong c6 cau tao cuc 1i

+ Két cau may dong bo cuc an:
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Hinh 2.2 c4u tao gom: vo stato; 2: mach roto; 3: xap 14 thép mach tir stato; 4:
guddng ép; 5: thanh dan quan stato; 6: vanh ép; 7: 6ng dai roto; 8: via chia dé
c¢b dinh day quan; 9: vach ngan chia gi6 c¢6 khuéch tan; 10: bdi day quan kich
thich; 11: vanh dinh tdm; 12: quat ly tdm; 13: thanh d&; 14: nip 6 chuét; 15:
mang 6 truc; 16: may dién kich thich; 17: puli ndi truc mém; 18: bé 6 truc; 19:
vanh tiép xdc; 20: vanh dan huéng cua quat; 21: ndi vanh tiép xudc véi day
quan kich thich; 22: éng caa hé théng dap tat chay; 23: dau ra cia day quan
stato; 24: chiéu chuyén dong cua khong khi néng vé bo lam ngudi; 25: chiéu
chuyén dong cua khong khi lanh; 26: nhiét do ké caa khdng khi lam mét; 27:
nap dau may:; 28: cira quan sat

Két cau cuc an cia roto dic trung cho cac may dong bo hai hay bon cuc véi
tbc do quay 3000 va 1500 vg/ph.

T6 hop két cu dién hinh caa may doéng bo cuc an — may phét tuabin
hoi hai cuc cong suat khéng 16n 1am lanh gian tiép bang khong khi duoc trinh
bay trén hinh 2.2. Mach tir roto 2 duoc ché tao tir mot phdi thép nguyén véi ca
dau truc (than mach tir 1am nhiém vu tryc trong ving tac dung). Cac bo phan

chinh caa roto cuc an, mach tir 3 va cac dau truc 6 duoc trinh bay trén hinh 2.3

Hinh 2.3. Dang bé ngoai cua réto cuc an

Dé dam bao day du do bén co cua cac bo phan mach tir chiu luc ly tam,
mach tir duoc ché tao tir thép bén nhat, hop kim crom, niken va mélipden.
Nhu trinh bay trén cdc mit cat ngang va doc roto (hinh 2.4), trén mat ngoai
hinh tru caa than mach tir 1 ¢6 phay céc ranh hinh chit nhat cho céc béi day

cua day quan kich thich 5 quan rai. Cac ranh dugc phan bd déu trén hai ving
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d6i xtng d6i véi tam, mdi ving chiém 1/3 chu vi. Giira cac ranh trong pham
Vi cac vung do hinh thanh cac rang nho 3 cua mach tir, gitra hai vung hinh

thanh cac rang 16n 2 caa mach tir. G tdm caa roto ¢ ranh thong sudt 4.

Hinh 2.4. Cac mit cat ngang va doc cua roto cuc an

Hinh 2.4 ciu tao gdm: 1: gdng mach tir rdto; 2: rang 16n mach tir; 3: ring nho
mach tir; 4: rAnh thm mach tur; 5: b6i day quan kich thich; 6: rdnh doc trong
rang 16n; 7: ném tur tinh cua day; 8: ném khéng tir tinh; 9: dng dai; 10: vanh
dinh tam; 11: ndi day quan kich thich véi vanh tiép xdc; 12: vanh tiép x(c;
13: dng cach dién; 14: ong 16ng cua vanh tiép xuc

Cac thanh din va cach dién cua day quan kich thich cac may dong bo
cuc an toc do nhanh phai chiu tac dung caa luc ly tdm 16n va cuong do nhiét
dang ké. Vi vy céc thanh dan 1 cua day quan duoc 1am bang dong c6 pha 1an
bac co dic tinh bén co ting cuong. Két ciu cach dién phu thudc rd rét vao
phuong phap 1am mat day quan.

Luc ly tdm huéng kinh tac dung 18n phan ranh cua béi day quan kich
thich 5 (hinh 2.4) truyén dén cac rang 2,3 thong qua ném 8 va do géng mach
tr 1 ganh chiu. Luc ly tdm caa phan dau néi cua bdi day quan kich thich
truyén dén éng dai 7 (hinh 2.4) théng qua mot dém cach dién. Trong cac may
phat tuabin hoi khong 16n nguoi ta ding dng dai 7 bang thép hop kim ting
cuong d6 bén (hinh 2.2) dé tranh tao thanh dwong tir ngan mach quanh phan

dau ndi, cac 6ng dai tach khoi mach tir bang mot khe ha va chi ty 1én vanh dia
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tam 11 ldp ghép vao dudi roto. Trong cac may phat tuabin hoi l6n nguoi ta
ding 6ng dai 9 (hinh 2.4) bang vat liéu khong tir tinh tua 1én cac ring mach tir
2, 3 va trén vong dinh tdm 10.

Dé dua dong dién tir may kich thich 16 (hinh 2.2) dén dau ra cua day
quan kich thich 10 nguoi ta ding nhitng phan tir ndi dién sau: choi dién may
kich thich, aptomat triét tir truong, chdi dién caa vanh tiép xac may phat dién
13, vanh tiép xtc cua day quan kich thich 19, thanh néi 21.

Stato ciia may dong bo cuc an bao gom 13i thép dugc ghép lai tir cac 14
thép ky thuat dién, trong d6 c6 tao ranh dé dat day quan 3 pha. Stato duoc gan
lién véi than may, doc chiéu dai 18i thép stato co 1am nhiing rdnh thong gié
ngang truc véi muc dich thong gid 1a mat may dién. Trong cac may dong bo
cong suat trung binh va I6n than may duoc ché tao theo két ciu khung thép, may
phai ¢ hé thong 1am mét. Nap may duoc ché tao tir thép tim hoic gang dtic
Day quan kich tir duoc dit trong ranh roto va dugc quan thanh céc bdi day,
cac vong day trong béi diy duoc cach dién voi nhau biang mot 16p mica
mong. Miéng rinh dugc ném kin dé cb dinh va ép chat cac boi day. Dong
dién kich tir 1a dong mét chiéu dugc dua vao cudn kich tir thdng qua choi than
dit trén truc roto. Trong cac may dong bo cuc an khong 16n nguoi ta dung day
quan xép hinh thanh tir cac phan ta 5 trén hinh 2.2 nhiéu vong day. Trong cac
may phét tuabin 16n chi ding day quan xép kiéu thanh dan, véi hai thanh
trong mot rénh.

May phét tuabin hoi theo hinh 2.2 dugc lam mét gian tiép bang khong
khi tuan hoan trong hé kin. Bom ly tdm tao ra ap suat can thiét cho sy chuyén
dong cua khong khi. Chiéu chuyén dong cua khong khi duoc chi bang mili
tén. Bo lam mat khong khi dat bén ngoai may. Theo sé ludng khi néng bi thai
ra ngoai may, hé 1am mat trén hinh 2.2 goi l1a hé 1dam mat hai ludng. Hé 1am

mat hoan thi¢n hon dugc dung trong cac may phat tuabin hoi 16n
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2.1.2. Hé théng kich tir trong may phat dong b

Hé théng kich tir c6 nhiém vu cung cap dong mét chiéu cho céc cudn
day kich thich ctia may phat dién dong bo. N6 phai c6 kha nang diéu chinh
bang tay hoic ty dong diéu chinh dong kich thich dé dam bao may phét l1am
viéc 6n dinh kinh té, véi chat luong dién ning cao trong moi tinh hudng.

Trong ché @6 lam viéc binh thuong, diéu chinh dong kich tir s& diéu
chinh duogc dién p & dau cyc may phat, thay do6i lwong cong suat phan khang
phat vao luéi dién. Thiét bi ty dong diéu chinh kich tir (TPK) 1am viéc nham
giita dién ap may phat khong doi khi phu tai bién dong. Ngoai ra TDK con
nham cac muc dich khac nhu nang cao gidi han cdng suat truyén tai tir may
phat dién vao hé thong, dac biét khi nha may néi véi hé thong qua duong day
dai, dam bao 6n dinh tinh ning cao tinh 6n dinh dong cho hé théng dién.

Trong ché @6 su cd thi hé thdng Kich tir 1am viéc & ché do cudng buc dé
duy tri dién &p ctia may phat.

Dé cung cap tin cay dong mét chiéu cho cudn day kich tir cia may phat
dong bo, can phai c6 mot hé théng kich tir cdng suat da 16n (thuong ding cac
loai may phat mot chiéu, may phat xoay chiéu tan sb cao va chinh luu...).

Hé théng kich tir may phat dong bo phai ¢am bao:

-Piéu chinh dong kich tir dé duy tri dién ap may phat trong diéu kién
lam viéc binh thudng bang cach diéu chinh dién ap kich thich.

- Cudng buc kich thich dé gitr dong bo may phét véi luéi khi dién ap
lugi ha thap do xay ra ngian mach & xa. Muén vay hé kich thich tir phai c6
kha nang tang nhanh gap d6i dong kich tir 1,, trong khoang 0,5 gidy.

- Triét tir truong kich thich, nghia 1a giam nhanh dong I; dén khdng (khi
su €6 ngan mach noi b day quan stato) ma dién ap trén dién tro triét tir Ry
khong vuot qua 5 1an Uy, dé bao vé cach dién cua day quan kich tur.

Ta c6 thé chia hé thdng kich tir thanh 3 nhém chinh:

- He thdng kich tir dung may phét dién mot chiéu.
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- Hé thdng kich tir ding may phat dién xoay chiéu va chinh luu.
- Hé théng kich tir diing chinh luu c6 diéu khién.

a. Hé thong kich tir ding mdy phdt dién mgt chiéu

Hinh 2.5. So db kich tir dung may phat dién mét chiéu
Pé diéu chinh dong kich tir i; ta diéu chinh bang tay dién trd Rg. nham lam
thay d6i dong dién trong cudn day kich tir chinh W;. Dong va ap trong céc
cudn W, va Wj thay d6i nho bo TPK, bo nay nhan tin hiéu thong qua may
bién dong Bl va may bién dién 4p BU & phia dau cuc may phat dién dong bo.
Cudn W, diéu chinh twong tng véi ché do lam viéc binh thudng, con cudn
W, 1am viéc tng vai ché do kich thich ciing birc khi c6 su cb.a

e H¢ théng kich tir song song
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Hinh 2.6. So db kich tir song song

EU

Véi so do ndy may phat kich tir phu ty kich song song, dong kich tur
cuia may phét kich (Fxr) c6 thé thay d6i duoc nhd Ry, cho phép diéu chinh
bang tay dong dién cudn day kich tir Wyr. Khi 1am viéc dong dién kich tir
thay d6i 1a nho bo ty dong diéu chinh kich tir (TPK), b phan nay nhan tin
hiéu tir dau ra ciia may phat dién qua bo bién dong va bién dién ap do luong

dé thuc hién moi qua trinh tu dong thay doi dong kich tir cho may phat.
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+ Uu diém: 1am viéc tin cay, don gian, gia thanh thap nhung c6 nhuoc
diém 14 khi can stra chira may kich thich thi phai dieng may phat. Viéc ché tao
may phéat mot chiéu bi han ché nén chi st dung cho cac loai méay phat cong
suat trung binh va nho.

o H¢ théng kich tir déc lap

A N e B
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Hinh 2.7. So db kich tir doc 1ap

Hé thong nay dung 2 may phat dién mot chiéu mot may kich tir phy va
mot may Kich tir chinh.

May phat kich tir phu tu kich song song, dong kich tir trong cuon W
c6 thé diéu chinh duoc nhd bién tro Ryrs VA Ryr. DONg va &p trong cudn We
clia may phat thay doi nho b TPK thay d6i dong va ap dat 1&8n cudn Wiy, bo
nay nhan tin hiéu tir dau ra ciia may phat thong qua bo do luong dung bo bién
dong BI va dién ap BU.

Khi thay d6i dong kich tir cia may phaét kich phu thi thay d6i dong kich tir
may kich thich dan dén thay doi duoc dong dién kich tir cia may phét chinh.

+ U'u diém: 1am viéc tin cay, do diéu chinh rong.

+ Nhuoc diém: két cau phuc tap, gia thanh cao nén chi ding cho céc
may phét cong suat trung binh va nho.

b. H¢ théng kich tir diing may phat xoay chiéu va chinh lwu

e H¢ théng kich tir ding may phat xoay chiéu tan sé cao va chinh luu
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Hinh 2.8. Hé thdng kich tir diing may phat xoay chiéu tan s cao va chinh luu

May phat xoay chiéu tan s6 cao duoc ché tao theo kiéu cam ung. Roto
khdng c6 cudn day ma chi c6 10 rénh trén bé mat rdto.Cuon Kkich tur dit &
phan tinh, tir thdng thay d6i duoc la nho két cau rang rinh. Dong dién va tan
s6 ciia may kich tir tan s6 500Hz duoc ndi tryc tiép qua chinh luu cap cho
cudn day kich tir chinh cia may phat.

Cuon day kich tur chinh Wg dugc ndi vai tai caa no 1a cudn day W, cua
may xoay chiéu tan sé cao va duogc ndi ndi tiép. Cac cuon W, va Ws duoc
cung cp qua bo TPK, bo nay nhan tin hiéu tir dau cuc cua may phat chinh.

+ Uu diém: so do nay c6 uu diém hon hé thong kich tir ding may phat
mét chiéu, thuong duoc ding cho nhitng may c6 cdng suat 1on.

+ Nhuoc diém: van con ton tai vanh truot va choi than dé cung cip
dong mét chiéu kich tir cho réto may phat dong bo.

e Hé théng kich tir ditng mdy phdt di¢n xoay chiéu khéng vanh truet
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Hinh 2.9. Hé théng kich tir dung may phat dién xoay chiéu khéng vanh truot
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Véi hé théng ndy ta nham muc dich ting cong suét kich tir 16n hon.
Trong hé thdng nguoi ta diing mot may phat xoay chiéu 3 pha quay cung truc
véi may phat chinh 1am ngudn cung cép.

May phét kich tir xoay chiéu c6 két cdu dic biét, cuon kich tir dit &
stato, con cudn day ba pha dat ¢ roto. Dong xoay chiéu ba pha tao ra & may
phat kich duoc chinh luu thanh mét chiéu nho b chinh luu cong suat 16n.
Cudn day kich tir caa may phat chinh nhan truc tiép dong mot chiéu qua chinh
lwu khong qua vanh truot va choi than.

Pé cung cap dong mét chiéu cho cudn day kich tir cia may phat kich
ngudi ta ding mot b chinh luu cé diéu khién ma ngudn cung cap cua nd co
thé lay tir mot may phat xoay chiéu tan sb cao hoac tir mot nguon cu thé khac.

B6 TDK tac dong truc tiép vao bo chinh luu co diéu khién. TDK nhan
tin hiéu & dau cuc may phat qua bo BI va BU lam thay d6i dong kich tir cua
may phét kich dan dén 1am thay doi dong dién kich tir cia may phat chinh.

+ Uu diém: May phaét kich tir c6 cong suat 16n, dién ap kich tir gisi han
I6n, hang s6 thoi gian diéu chinh kich tir nho.

+ Nhuoc diém: két cau ciia may phat dién chinh phic tap dan dén gia
thanh cao.

c. Hé théng kich tir dOng chinh lieu cé diéu khién.

Dé c6 dién ap kich tir gisi han 16n thi tbe d6 ting dién ap kich tir cang
nhanh. Téc 12 hang s6 thoi gian cua hé théng kich tir nho, hang sé6 nay phu
thudc vao tin hiéu ra cia bo tu dong diéu khién kich tir (TPK) va hé thng
kich tir cu thé. Vi vay hé thdng kich tir diing chinh luu ¢6 diéu khién 1a hop ly
hon ca, xung diéu khién nho tac dong caa TPK, bo nay nhan tin hiéu tir dau

ra cia may phat va tac dong truc tiép vao dién ap kich tir cia may phat.
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Hinh 2.10. So d6 kich tir diing chinh luu c6 diéu khién

Véi so 6 nay dong mot chiéu duoc cung cap cho cudn kich tir dugc

W BI
— k| |3 m %
EU

nhan tir mot ngudn tir may phat xoay chiéu hoic iy dién ap ra & day cuc may
phat qua chinh luu c6 diéu khién. Chinh luu nay duoc dung bang cac Tiristo
hoac chinh luu thuy ngan cé cuc diéu khién c6 cbéng suat I6n. Xung diéu
khién duoc nhan tryc tiép tir bo TDK, bo nay lay tin hiéu tir dau ra caa may
phat dé lam thay doi dong, ap kich tir cia may phat.
+ Uu diém: hé thong kich tir don gian, diéu khién rat nhanh, 1am viéc
tin cay nén duogc ap dung rong réi trong cac may c6 cong suat 16n.
2.2. TINH TOAN LAM MAT MAY PHAT TUABIN HOI
2.2.1. Tinh toan nhiét h¢ thong lam mat
a. Truyén nhigt tir vat néng ra méi trwong xung quanh
Viéc tinh toan nhiét caa may dua vao dinh luat nhiét dong. Gia sur nhiét
do vat thé 1 0, nhiét d6 cua méi truong lam mat 12 4, nhigt do tang cua vat
thé so v&i méi trudng sé bang
AO=0-6, 2.7)
Theo thuc nghiém cong suat dong nhiét P, (1a nhiét lwong truyén tir vat thé
sang moi trudng trong 1 don vi thoi gian) ty 1& véi nhiét do tang cua vat the
d6i voi méi truong va ty 1é nghich vai nhiét trg R, °C /W, gitra vat thé va
moi truong lam mat:
P.=AO/R 2.8)
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Néu nhiét lugng dugc truyén bang dan nhiét qua vo bao quanh vat thé (chat
ran,chat long hay chat khi) thi nhiét tro caa vo 1a

R,=5/S1 (2.9)
Trong d6 A 1a nhiét dan cua vat liéu vo

S 1a mat ngoai c6 dong nhiét truyén qua
S 1a chiéu day vo theo hudng dong nhiét
Nhiét tré caa vo nhiéu 16p bang téng nhiét tré cua 16p

R.=R,+R,+..+R, (2.10)
Nhiét tré cia vo thay doi trong pham vi rong phu thudc vao nhiét

dan cua vat liéu tao nén vo
Nhiét tra khi nhiét luong truyén tir vo vat thé nong ra méi truong lam
mat (khi, long)
R =1/ S (2.11)
Ty 1é nguoc vai hé sé truyén nhiét o, va dién tich duoc lam ngugi S
Hé sé truyén nhiét ¢, phu thudc vao tinh chat moi truong (mat do va
d6 nhét cua no), tbe do chuyén dich cua méi truong v va dic diém chuyén
dong cua moi truong trong kénh tiép giap véi vo
Hé sb truyén nhiét caa moi truong 1ong 1am mat 16n hon nhiéu so véi
cua chat khi. Khi téc do ting hé sb truyén nhiét ting, va dic biét ting rd rét
khi méi truong chuyén tir chay tang sang chay roi
Trong tinh todn nhiét so bo cua may dién lam mat bang khong khi co
thé xac dinh hé s truyén nhiét theo cong thic
a, = a(l+k\Vv) (2.12)
trong d6 o 1a hé s truyén nhiét bang biic xa va déi luu trong khong khi tinh
(v=0), W/(m2.°C), phu thudc vao bé mat 1am ngudi. Bbi véi cac bé mit son

a=12+16W/(m?°C), d6i voi cac bé mat kim loai khéng son

a=8+11W/(m*C), v la téc do khong khi (m/s)
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Hé s6 tang cuong thoi gié k phu thudc vao sy dong déu cua bé mit
duoc thdi gi6, hinh dang caa no v.v...Ddi véi cac bé mat dugc 1am mat trong
may dién trung binh bang 0,8

Khi dung hydrogen nhu méi treong 1am mét c6 thé ting hé sé truyén
1én 1,3 lan so véi khéng khi, khi 1am mat bang nudc cat hé sb truyén nhiét co
thé tang 30-60 lan

Nhiét tro tong giira vat thé nong va méi truong 1am mat 1a tong caa nhiét
trévo R, va nhiét trg khi nhiét truyén tir v sang moi truong lam méat R,

R=R,+R, (2.13)

Néu vat thé co khéi lugng m va ty nhiét ¢ thi dé dét ndng 1én dé can
c6 nhiét lwgng med@. Khi nhiét do vat thé 16n hon nhiét d6 méi trudong lam
mét 12 @ thi nhiét luong truyén sang moéi trudng d6 trong thoi gian dt 14
P.dt =@/ Rdt. Theo diéu kién bao toan ning lugng ta s& viét dugc phuong

trinh vi phan phéat nong cua vat thé

Pdt =mcdé + %dt (2.14)
V6i 0= 6., khi d6 nhiét d6 vat thé ngimg tang d@ =0 va tat ca nhiét
luong sinh ra trong n6 déu truyén qua nhiét tro R. Vai nhiing diéu kién do tir
(2.14) taco
‘ 0, =PR q (2.15)
Piéu d6 c6 nghia 1a khi ton hao cang nhiéu va diéu kién tan nhiét
cang xau thi nhiét do tang xac 1ap cang cao
Nhan 2 vé cua (2.14) véi R va dua vao (2.15) thi

6 dt +Tdeg + adt (2.16)
Bay gio ta xét dén qua trinh phat nhiét cua vat thé. Gia sir khit = 0

nhiét do tang ban dau cua cta vat thé so véi méi truong 1a @ = 6, . Tach bién s6

trong (2.16) va dua vé dang dt / T =d@/(0, — ) , rdi lay tich phan ta duoc:
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% = In(6. —6) + K (2.17)
Ké dén diéu kién ban dau (0 =6,, khi t=0)taco K =In(@, —0)
Sau khi thay hang sé K vao (2.17) ta s& duoc quan hé nhiét do ting

theo thoi gian:

0=0,01-e"g, e’ (2.18)
Ta xét hai truong hop riéng quan trong. Trén hinh 2.11, a trinh bay
duong biéu didn phat néng caa vat thé & truong hop % =0 Khi d6 phuong
trinh phat nong cé dang

0=6_(1-e") (2.19)
Trén hinh 2.11b trinh bay duong cong ngudi lanh cua vat thé khi

trong n6 khong c6 ngudn nhiét, nhiét do tang ban dau khi t=0 1a @ =4, , nhiét
do xac lap 6. =0. Trong truong hop d6 su nguoi lanh cua vat thé dién ra theo
phuong trinh

0=0e" (2.20)
Tir (2.18) ta thay rang trong trudng hop tong quét nhiét do ting bang

tong cua hai s6 hang, mét sb hang trong c6 6, va sb hang kia c6 6,,. Néu ton
hao trong vat thé sao cho @, >4, thi vat thé s& ndng Ién (hinh 2.11c); néu
0, < 6,, thi vat thé s& nguoi di (hinh 2.11d)

Trong cac may dung cho cac ché do 1am viéc ngin han hoic ngan han
lap lai ta phai ké dén su thay doi nhiét do cua cac bo phan theo thoi gian.
Trong cac may c6 ché do dinh muac dai han cé thé gisi han vao viéc tinh toan

nhiét d6 xac lap caa cac bo phan tac dung
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Hinh 2.11. Cac dudng cong phat nong va nguoi lanh caa vat thé ran

2.2.2. Tinh toan thiy luc hé théng lam mat
a. Chon chdt lam mat, xdc dinh tiéu hao cia chdt lam mat

Nhiém vu co ban cta viéc tinh toan thay luc hé thong 1am mat 12 ¢ chd
x4c dinh cot ap thay luc h dam bao duoc lugng tiéu hao can thiét Q va cac toc
dd v ¢ tung mach nhanh cua hé. Nhiém vu thir hai l1a xac dinh dugc kich
thuéc cac phan tir tao 4p ctia bom dam bao dugc su tuan hoan can thiét

Chét 1am mat va ca hinh déang, vi tri va kich thudc cac kénh dan chat
lam méat duoc chon khi thiét k& may. Chon chat 1am maét ti wu va kich thudc cac
kénh dan thudc vé bai toan tong quét vé toi wu may néi chung theo tong gia thanh
ché tao may va van hanh may trong thoi han dé cho trude. Trong da sé may viéc
str dung day quan duoc lam mat gian tiép cd chat 1am mét bao quanh mit ngoai
cac bdi day quan dugc boc cach dién d6i véi vo, 1a hop 1y hon ca

Khi 1am mét nhu vay hau nhu bao gio ta cling dung chéat lam mat 1a
chat khi, thuong 1a khéng khi

36



Sau khi chon chat 1am mat phai xac dinh luong tiéu hao cua nd xuit

phat tir cic t6n hao da biét trong may 3 P, nhiét d6 ting nén c6 cua chat lam
mat khi chuyén dong doc truc tuyén thay luc 6, —6, = 20+30°C va ty nhiét
c, cua no

__ 2R
" C:v (‘91 - 92) (2.21)

Sau d6 phai chon céc kénh sao cho chat lam mat khi chuyén dong tiép xuc
duoc vai tat ca cac bo phan sinh ra tén hao va 1am sao cho bé mit duoc 1am
ngudi cua cac bo phan do 1a du lon. Bé co duoc nhiét tré chap nhan duoc,
chat 1am nguoi phai chuyén dong trong kénh vai toc do da lon

v, =Q /q (2.22)
b. Tinh tré luc ciia cdc doan mach thiy luc néi song song hodc néi tiép

Cot &p h can thiét dé chuyén tac nhan di theo mach thay lyc cia may bang
tong ton hao cot ap trén cac doan nhanh ndi tiép nhau (thi du nhu trén doan 1-7

caa cac kénh trén hinh 2.12a, duoc biéu thi don gian trén hinh 2.12b)
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Hinh 2.12. Mach thay luc caa mot may dién
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Thuc nghiém da xac nhan rang tén hao cot ap dién ra mdi khi thay doi
tiét dién g cua nhanh (ranh thu hep hoic phinh to ra). Piéu d6 dugc minh hoa
& hinh 2.12¢ trén d6 c6 chi ra su thay doi cot 4p doc theo mach thay luc gom
cac nhanh ndi song song I, 11, I1l. Ttr hinh 2.12 ta thy rang khi thay doi tiét
dién nhéanh, thi du khi chuyén tir tiét dién g, (trén phan 1) sang tiét dién g,
(trén phan 2) hay tur tiét dién q,, (trén phan 4 nhanh 1) sang tiét dién g, (trén
phan 5 nhanh 1) s& c6 ton hao cot 4p. Ton hao cot ap ciling xay ra khi nhanh
thay d6i huéng. Khi chat long hoic chat khi chuyén dong trong cac nhanh dia
va hep ciing phai ké dén céc tén hao do ma sat cua cac chat d6 voi thanh
nhanh

Trong da sb truong hop chuyén dong cia cac chat lam mat trong céac
nhanh ctia may dién mang tinh chét réi. Khi d6 ton hao cot ap (Pa) ty 1& véi
binh phuong cta luong tiéu hao Q va tinh dugc theo cong thuc

h, =Z,Q° (2.23)
Trong cong thuc d6 hé so co thir nguyén Z,, duoc goi la tro thuy luc cyuc bo

khi chuyén tir tiét dién 1 sang tiét dién 2

z,=5 (2.24)
’2q2
Trong d6 y La mat do chat lam mat
g, la dién tich tiét dién kénh sau trs thiy luc cuc bo
& 13 hé sd tro thay luc cuc bd
Ton hao cot ap cua cac tro thay luc cuc bo néi tiép duoc cong vao nhau
vi vay tro thay luc cia mach c6 vai tré thiy luc nhu vay bang tong nhiing tro
thay luc do
Vi t6n hao cot &p ¢ cac nhanh song song nhu nhau va luong tiéu hao
tong Q bing tong cac luwong tiéu hao & cac nhanh song song
Q=Q, +Q, +Q,, nén cb thé két luan rang tror thay luc caa cac nhanh ghép

song song Z, ,,; €O quan hé véi cac tro thiy luc ctia mdi nhanh nhu sau[TL4]
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7 = 2.25
11l \/ l 1 1 ( )
+ +
\/Z \/Zu \/Zm
Cot ap thay luc (Pa) dé c6 luong tiéu hao can thiét
h=2ZQ? (2.26)

Tén hao cot ap trén cac nhanh song song:
hl = hll = hIII =7, |||Q2 (2.27)

Luong tiéu hao qua cac nhanh song song

LIS LTI T
le\/;’ QII_\/;“l QIII_\/; (2.28)

Téc do chuyén dong cia chat 1am mét trong cac nhanh duoc xac dinh

v, =Q /g (2.29)

2.3. MOT SO HE THONG LAM MAT MAY PHAT TUABIN HOI

2.3.1. M6 ta hé théng diéu khién khi may phat nha may nhiét dién Hai
Phong

a. Chire ning ciia hé théng diéu khién khi may phat

e Giam ap suat H, toi gid tri thich hop (tir ap suat rat cao trong binh chira
H, xubng con 3 Bar) dé cip cho may phat.

e Giam sat d¢ sach cua khi H, trong than may phat.

e Thuyc hién thay thé khi H2 trong than may phat khi thuc hién sira chira,
bao dudng hay nap khi H2 cho may phat. Trong cac qua trinh nay ta st dung
khi CO, 1am khi trung gian, dé dam bao an toan tranh hdn hop dé chay nd
gitra H, va khong khi: H, <> CO, <> khdng khi.

e Duy tri dd kho cua H, trong than may phat, trong khong khi c6 1an ca

hoi nuée vi vay khi nap khi cho MF s& c¢6 hoi am lot vao may phat, hodc do

39



hoi dau 14n vé6i khi Hy. Luong hoi 4m nay s& bi giir lai khi khi H, di qua bo
lam kho khi may phat.
e Bb sung H, trong qua trinh van hanh binh thudng cua may phat, do mot
phan khi H, d4 bi hoa tan vao dau chén.
b. Cdu tgo nguyén ly hoat dgng ciia hé thong
So db nguyén ly hé théng diéu khién khi may phat duoc mo ta nhu hinh
2.13:
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Hinh 2.13. So dd nguyén ly hoat dong ciia hé thdng diéu khién khi may phat
Hinh 2.13 gom c6: 1. Binh chia H,; 2. Van giam ap H,; 3. Ong néi mém; 4.
Puong cap khi H,; 5. Buong cap khi CO,; 6. Bo 1am khd khong khi; 7. Bo
gia nhiét cho bo say khé H,; 8. Binh chita CO,; 9. Bo chuyén pha H,; 10.
B¢ do d¢ sach khi H,

Chi tiét cac bo phan trong hé thong duoc md ta nhu sau
2.3.2. Céu tao
a. Binh che#ra khi H,
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Ap luc khi H, trong binh chtra rat cao, phia trén duong dng gop chung
ctia c4c binh chira c6 dong hd hién thi &p lrc khi H2, khoang 7-8 barG.
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Hinh 2.14. Céc binh chaa khi H,
b. Van giam ap H,
Van giam ap c6 nhiém vu giam ap suat H, trong binh chtra xudng gia
tri thich hop (3 bar) dé cap cho MF. Nhin hinh v& 2.6 ta thay c6 2 van giam &p
mac nbi tiép MKG10-AA101 va MKG10-AA102, 1 van lam viéc, 1 van du
phong, c4c van giam 4p nay déu c6 cac van di tat (thuong dong) dung cho

Viéc Stra chira.
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Hinh 2.15. Hé thong van giam &p khi H2



c. Ong mém
Ong mém duogc két ndi voi dudng 6ng khi do ludng, duong dng nay
dugc st dung khi can khi nén dé vé sinh cac duong dng trong hé thong va

may phat.

H: GAS OR
COMPRESSED WEGID
AIR BROIY
L L
[F=119 MKG 1O
ARDZD

INSTRUMENT AIR @ ®

(MKG10]
BROTT

[WkGao] COMPRESSED AIR
BRO1O

1= -t

KG40

" e
[An0T1]  [AA012]

H: GAS

NORMALLY DISCONNECTED

Hinh 2.16. Ong néi mém
d. Puwong khi H; vao phia trén, CO, vao phia dwoi

TURBIME SIDE EXCITER SI10E

T L R T Y MRS AT AT R AR RATTTA

GENERATOR

b Y N ¥ . T A Y Y T S ¥ N T M ¥ M

P ¥ N Y S ¥ . Y ST M ¥ S S 4

O Tdl
1 CO; GAS
He GAS
PURGING
Gl GAS He GAS OR

COMPRESSED AIR
Hinh 2.17. Cac duong khi H2 va CO2 vao trong may phat
e. Bg lam kho khi may phat
Bo 1am khé khi may phét c¢6 nhiém vu tach hoi 4m hoidc hoi dau c6

trong khi Hydro trong than may phat. Hoi am ciia H2 lam mét trong than may
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phat c6 thé gay nguy hiém cho cach dién cudn day, do d6 phai sir dung mot
bo 1am kho dé loai bo luong hoi am do. B 1am khd khi may phét chira cac
hat hat am Silicagel, c6 nhiém vu tach hoi am hoic hoi dau c6 trong khi H2
trong than may phat. Bo 1am kho c6 1 thap hap thu cé chaa Silicagel 4-8
mesh (kich ¢c& mat lugi 4-8/1 inch). B nay sir dung Khi nén dé tach hoi am
trong cac hat Silicagel, khdi phuc lai kha nang lam viéc cua bo lam khé khi
may phat.

Khi H, sau khi lam mat dugc di qua cac tru hat am caa bo 1am khé co
chtra cac hat hat am. Sau khi cac hat hat am Silicagel nay ngam nudc, ching
chuyén mau tir xanh sang tring, sau d6 sang hong. Khi mau cac hat hat am
chuyén sang mau hong, van hanh van 3 nga bang tay dé tai sinh cac hat hit
am bang cach gia nhiét, mau cac hat hat am chuyén lai mau trang ban dau.
Sau khi hoan thanh viéc tai sinh cac hat hdt 4m, vin van vé vi tri mé ban dau

dé co thé bat dau van hanh bo lam kho H,.

MKGT0
ARD 14 MKGTO @ MKGT0
BRO12
Dact [ANOO 1]

T

(iG A
(MKGT0CT502/

H, GAS H: GAS DRYER HEATER ATo0

AASD1 DRYER
VESSEL

(PG
{x]
MEGTOCP501 MKGT0
BBOO 1

o e
\MKGTOCTBO1/

Hinh 2.18. B lam kho H2
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Hinh 2.19. So d6 bé tri bo 1am khé H2

Trén bo lam khd khi may phat c6 1 déng hé do ap luc (PG-
MKG70CP501) va 2 ddng hd do nhiét do (TG-MKG70CT501 va TG-
MKG70CT502) va 1 van xa nudc dong MKG70-AA701
f. By lam kho khong khi

B6 1am kho khong khi ¢6 nhiém vu cung cap khi nong c6 nhiét do thich
hop dé tach hoi 4m trong cac hat Silicagel, khoi phuc lai kha ning lam viéc
cua bd 1lam khoé khi may phat. B6 1am khé khong khi dugec m6 ta nhu hinh vé
2.18, khong khi tir ngoai vao qua fill loc va dugc quat dua vao bo gia nhiét dé

cap khi nong cho bo 1am kho khi may phat.
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0. Binh chiwra khi CO,
O day khi CO, duoc tich trit dudi dang hod 1ong, phia trén duong dng
gop chung caa cac binh chtra cd ddng hd hién thi ap lec khi CO2

MKG20CP501 VENT
MEG2Q
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Hinh 2.20. Cac binh chira CO2 dang long
h. Bé phén chuyén pha khi CO,

Khi CO; trong binh chira & dang long, khi khi qua b phan nay né dugc
chuyén thanh dang khi dé cap cho may phéat trong qué trinh théng thoi hoic
nap khi H2 cho may phat.

I. Bo do do sach khi H,
CAu tao

Bo do mat do6 khi GD402 bao gom mot bo cam bién GD40G, bo
chuyén d6i GD402R va mét b truyén ap EJA. Khi do duoc c6 thé xa ra hoic
quay vong. Sau khi xir 1y, khi duoc dua dén bo cam bién vai ty 1& dong khdng
di. Tin hiéu do mat do khi dugc chuyén doi dén bo chuyén d6i dé tinh toan

mat do caa khi Hy, tin hiéu duoc nay duoc b nhiét do va &p suat caa khi H,.
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B cam bién nhiét do

Vong O

Péu ra dé do khi

Nguyén ly lam viéc

Z Vong O Z

Vong O

Bd cong hudng tron

Hinh 2.21. C4u tao bo do do sach khi H2

Bo do ti trong khi GD402 hoat dong dwa trén nguyén ly tan sé cong

huong caa cam bién c6 dang xi lanh vach mong (nhu hinh v&). Mot mach tao

dao dong tac dong 1am cam bién rung déng theo mot tan sb dinh truéc. Do

cam bién dat trong méi chat nén khi nd rung dong dan dén madi chat bao

quanh xi lanh ciing rung dong theo. Sy dao dong ciia moi chat bao quanh d6

thuc hién nhu mot trong luc quan tinh tac dong lai 1én cam bién. Luc nay 1am

tang khéi lwong bén ngoai cua xi lanh dan dén su thay ddi tan s6 dao dong

cua cam bién. Tin hiéu thay doi tan s6 dao dong nay s& dugc giri vé bo chuyeén

d6i cuing vai tin hiéu do 4p luc va nhiét d6 cia mdi chat, thuc hién tinh toan ra

ty trong cia moi chat can do. Tir d6 xac dinh duge d6 tinh khiét cua moi chat

can do.
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Hinh 2.22. So d6 hé thong do d6 sach khi H2
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Pic diém
Thiét bj do GD40G, R

+ Chéng rung bén ngoai

+ C6 kha ning 6n dinh cao khi c6 su thay d6i nhiét o khi

+ Mach tuy dao dong da ché @6 téi thiéu hoa do léch gay ra boi cam bién
hoac bai hat swong dau, bui, d6 4m, vv.. bdm 1&n cam bién.

+ D& vé sinh va tai sinh cua cam bién: B6 cam bién bi ban do bui hoic
suong , sau d6 nd ¢o thé dé dang duoc lau sach va trg vé diéu kién ban
dau.

+ Chi bao dudng khi duoc yéu cau (tuy theo tng dung thuong l1a 3 thang/1
lan).

+ CO0 kha nang lam viéc & moi trueong ap luc va nhiét do cao.

Bo6 chuyén ddi chung GD402G

+ Hién thi s6 lon

+ Tu tim va phat hién 13i bang cach tiép xuc dau ra va hién thi 15i.

+ Man hinh giao dién don gian dé sir dung va cung cap nhiéu chirc ning
nhu hién thi s6, hién thi trang thai, 15i. ..

+ CAu tric bao vé theo tiéu chuan IP65

+ Gia thanh lap dat thap

Bo chuyén ddi c6 vo chdng nd GD402R

+ Hién thi s6 lon

+ Ty tim va phat hién 13i bang viéc tiép xuc dau ra va hién thi 15i.

+ Hiéu chinh chi bang cach cham nhe

+ Nhiéu céch thiét 1ap chiic nang hién thi (hién thi s6, trang thai, 15i)

+ CG thé do mat do thuc té, nhiét tri, trong luc, khéi luong nguyén ti, do
tap trung

+ Khi, H2 trong khéng khi, H2 trong CO2 hoac khi trong CO2

+ Su chiu mua cua mat ngoai (twong duong vaoi IPE5/NEMA
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Hinh 2.23. So d6 bé tri bd do d6 sach khi H2 trén thuc té

2.3.3. Qua trinh nap khi Hydro vao trong may phat

a. DUng CO, ddy khong khi ra khéi may phat

Luc dau trong than may phat chtra day khong khi, vi thé ta phai dung khi

CO, dé dudi khong khi ra khoi may phat cho dén khi ham luong CO, trong

khong khi > ...% tai ap suét ...kg/cm?. Khi CO, tir cac binh chtra & dang long

duoc chuyén thanh dang khi khi di qua bo phan chuyén pha, sau d6 dugc dua

t6i duong khi vao phia dudi ¢ trong than may phat. Ap luc khi CO, ting dan

s& day khong khi ra ngoai theo duong khi phia trén ctia may phat rdi x4 ra

ngoai khong khi.

48



4

1'
_ £E# il
Generator H|
l
|
5 e
v o T
N —— XT 10
Z |
/// s 9
# |

Hinh 2.24. Qué trinh dung CO, day khdng khi ra khoi may phat

b. DUng H, ddy CO, ra khéi may phat

Sau d6 dung khi H2 dé ddy CO2 ra khoéi may phat cho dén khi ham
lwong H2 trong thdn may phat > ...% tai 4p sut ...kg/cm?. Khi H, & ap suit
cao trong binh chtra di qua van giam ap, ap suat H, duoc giam t&i gia trj thich
hop (3barG) rdi duoc dua t6i duong khi vao phia trén ctia may phat. Ap suat H,
tang dan s& day khi CO, ra ngoai theo duong khi phia dudi ciia may phat roi ra
ngoai khéng khi.
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Hinh 2.25. Qua trinh dung H2 diy CO2 ra khoi may phat
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c. Ting dp sudt H,
Khi ty 18 khi H, trong than may phat dat yéu cau thi dong van xa lai va

thuc hién qué trinh cap khi dé ting ap suét t6i gia tri yéu cau (3 BarG)

4
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I I _EER N
Generator
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Hinh 2.26. Qua trinh ting ap suat H2 trong may phat
2.3.4. Qua trinh rat khi Hydro ra khéi may phéat
Qua trinh rat khi Hydro ra khoi may phéat dugc thuc hién nguoc lai voi
qua trinh trén: Dung khi CO, day khi H, ra khoi may phat, sau d6 méi ding
khong khi dé day CO, ra khoi may phat, c6 thé md ta nhu sau:
1. Giam &p suit trong than may phét xudng ...kg/cm?. Dung khi CO, dé
day H2 ra khoi may phat cho dén khi ham luong H2 trong CO, 13 <...%.
2. Dung khong khi dé day CO, ra khoéi may phat cho dén khi ham luong
CO, trong khong khi 13 < ...% tai &p suét ...kg/cm®.
Trong qué trinh van hanh &p suat H2 trong than may phat luén duoc duy

tri & &p suat dat 3 BarG.
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2.3.5 QUA TRINH VAN HANH BINH THUONG
Hé théng c6 2 nhiém vu va H, di theo 2 dudng

e Duy tri do khé cua khi H, trong than may phat: H, di qua van 3 nga
vao bo lam kho khi rdi quay trd lai may phat
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Hinh 2.27. Qua trinh van hanh binh thuong ctia H2 trong may phat
e Bb sung khi H;: H, trong van hanh lu6n c6 ton that do mot phﬁn bi hoa
tan vao dau chén may phét nén ta phai bd sung lién tuc. Khi d6 H, di tir hé
théng cung cap H, (binh chtra hay tram san xuat H,) qua van giam ap xudng
3barG va di vao dudng cip khi phia trén may phat. Sau d6 H, s& di qua van

AA016 vé bd giam sat do sach H, rdi quay trd lai may phat[TL7]
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CHUONG 3:
HE THONG HOA PONG BQ MAY PHAT PIEN

3.1. KHAI QUAT CHUNG VE HOA PONG BQ

Viéc hoa dong bo ta dang thuc hién ¢ luéi cing. Pay 1a ludi dién co
cong suit vo cung 16n, dién &p va tan s6 luon khong d6i. Bt cir mot may dién
nao c6 cdng suat nho hon nhiéu lan téng cdng suét cua ludi khi hoa vao mang
ctng nay déu co dién ap, tan sé phu thudc vao dién ap va tan sb cua ludi chu.
Nhu vay, viéc dua mot may dién bat ky vao lam viéc véi luéi cang trén ly
thuyét 12 hoan toan c6 thé (phai thoa mén cac diéu kién can thiét @é hoa may)
va trong trudng hop nay viéc diéu chinh dong kich tir ciing nhu vong quay
ciia dong co so cap khong 1am thay doi dién &p, tan sé cua lugi ma chi lam
thay d6i kha ning nhan tai tac dung ciing nhu tai khang cia may ma thoi.

Pé dua mot may dién dong bo vao lam viéc song song véi ludi mot
may dién khac can thoa man cac diéu kién:

+ Gia tri hiéu dung cua dién 4p may phat va ludi bang nhau

+ Phai ndi dung thir tu pha gitra may va luégi

+ Tan s6 ludi va tin sé may phat bang nhau

+ Phai dam bao thir tu pha va goc pha dau caa dién ap phai tring nhau

Ta c6 cac phuong phap hoa sau:

- Hoa d6ng bo chinh xac: phuong phap thuc hién hoa song song may
phat dong bo thoa man ca 4 diéu kién nhu trén. Phuong phap nay thuong
duoc dung nhat vi dam an toan cho may, cho luéi dién va chat lugng hoa. Tuy
nhién thoi gian thuc hién lau

- Hoa d6ng bo thd: phuong phap dwa mot may phat vao 1am viéc Véi
may khac khi chua thoéa man tat ca cac diéu kién trén. Phuong phap nay ap
dung khi can hoa nhanh, chét lwong hoa khdng cao, ¢6 dong can bang khi hoa

thuong dugc ap dung trén tau thuy hoac cadc mang dién dia phuong trén bo
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- Ty hoa d6ng bo: phuong phap nay ty hoa ddng bd dugc thuc hién nhu
sau: dung may lai quay roto may phat dién dinh hoa véi toc do gan dong bo
rdi méi kich tir may. Sau khi kich tir, do c6 tir théng nén s& xuat hién dong
dién va momen kéo theo may vao lam viéc dong bo. Pua dong kich tir vao
may & do truot cang nho thi d6 xung cang bé. o truot ¢ gia tri xap xi =
0.5%. Tu hoa ddng bo chi duoc &p dung véi nhitng trudng hop khi & trang
thai qua do nho hon 1 gia tri nhat dinh. Phan 16n cac may dién dong bo khong
duogc san xuat theo ché do nay. Cho nén khi str dung phai thuc hién do kiém
tra may trudc roi mai duoc ap dung. Ap dung phuong phap hoa dong bo nay
rit ngan duoc rat nhidu qua trinh hoa may phat. Vi vay phuong phap st dung
cho cac may phat sy cb hoac khai dong hé théng thay dién du trit
3.1.1. Phuwong phap hoa dong b chinh xac

Pé kiém tra cac diéu kién hoa d6ng bo nguoi ta dung cac phuong phép:

- Phuong phéap dén tat

- Phuong phap deén quay

- Phuong phéap dung dong bo ké
a. Phwong phdp dén tit:

Hinh 3.1. Phuong phap dén tat
Dung 1, hoic 2, hoic 3 bong dén méc nhu hinh v&. Cac bong dén duoc

dua 1én mat trudce.
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Néu diéu kién 1, 2, 4, khong théoa man = cac dén sang lién tuc (Néu
dau nham ca 3 pha thi ca 3 bong dén clng sang) con khong s& c6 mot den tat
Néu diéu kién 3 khong thoa mén thi cac bong dén sang va tat theo tan
s6 ctiadén o, = |0 —o, |
Thoi diém hoa thich hop nhat thoa man
Ban dau dén sang sau d6 dén tat cham
Pong cau dao khi ba dén tit han

Uac} Uar

UsL
Ucrk

UcL Usr

Hinh 3.2. Do thi vecto ciia phuong phap dén tat

Cha y:

+ Phai nhin vao V va Hz

+ Thuong dong cau dao trudc mot gidy khi ba dén tat han dé bu trir hé s6
quan tinh co hoc

Uu diém: Pon gian,ré tién va dé thyc hién

Nhuoc diém: C6 do chinh xac kém, hon thé nita tim duoc mét bong

dén c6 dai 1am viéc rong (tir 20v téi dién &p day) 1a rat kho, va néu bong dén
bi hong thi chang quan sat duoc gi. Do d6 ngudi ta khong dung phuong phap
dén tat don doc ma két hop thém cac dong hd volmet dé do dién ap, trong d6
ding volmet chi khéng. Néu cac diéu kién khdng thoa man ta phai diéu chinh

dong kich tir hoac téc do quay ciia may dinh hoa
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b. Phwong phap dén quay

1

s [
® 9

Hinh 3.3. Phuong phap dén quay
Budc phai dung 3 bong dén dugc méc nhu so dd hinh vé cac bong duoc
dua 1én mat trude bang chinh theo A nhu hinh vé
Uar

Uac

Ucr UsL
1

UcL Usr
Hinh 3.4. B thi vecto cia phuong phap dén quay
Néu diéu kién 4 khdng théa man thi ca 3 bong sang nhung bong 1 toi
nhat

Néu diéu kién 3 khdng thoa man thi bong dén sang tat va s& quay:
+ Nhanh khi f. > f,
+ Chamkhi fo < f,

Téc do quay AS (tdc do cham):

0,, =0, —Op (3.1)
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Diéu kién hoa thich hop 1a thoa man:
Téc d6 quay AS cham
Khi béng chu tit han 2 bong con lai sang nhu nhau
Chuy:
+ Thuong dong cau dao trudc mot gidy dé bu hé sé quan tinh co
+ Thuong déng theo chiéu nhanh ( fe > 1)
Uu diém:
Tuong tu phuong phap dén tit nhung uu diém hon & chd biét chiéu
quay cua f_

¢. Phirong phdp dong bg ké

Ac

B.

C.

‘ Wifa

o~ ~
SLOW< ) FAST
|

A

‘ W3fa

b

Hinh 3.5. Phuong phap dong bo ké
La dong co di by cong suat nho c6 2 cudn day w,,, dau vao ludi, w,,,
dau vao may phat. Roto c6 kim quay trén mit s6 ¢6 2 chiéu:
+ Nhanhkhi fe> T
+ Chamkhi fr<f.
Dung dé kiém tra diéu kién 3
Thoi diém hoa thich hop nhat khi thao mén 2 diéu kién:
Kim quay cham

Kim vach vé 0
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Chuy:
Pong cau dao trugc mot gidy khi kim vé 0
Kim quay theo chiéu nhanh
Sau khi hoa dong bo phai tit dong bo ké

Uu diém:
Tin cdy chan chin nhung khong dit tién
Trong thuc té nguoi ta thuong két hop dong bo ké vai dén tat hoac dén quay
3.1.2. Hoa dong b tho

La phuong phap hoa may phat vao ludi khi khdng théa mén mot trong cac
diéu kién trén ta goi 1a hoa tho. Hoa tho duoc thyuc hién ngay ca khi dién ap ludi
va suat dién dong may phat chi tring nhau vao thoi diém déng may phat vao

ludi, han ché xung dong dién ta dong may phat qua cudn khang 3 pha

2.1 { 1122 { 1.2 23 { 1.3 é Z
L K

Hinh 3.6. Phuong phap hoa déng bo tho
Thtr ty dong thao tac:
Pong cau dao phu 1 (tUy theo ting may) = mady phat dugc ndi vao
lugi thong qua cuon khang Z,
Sau mot thoi gian dong cau dao chinh va ngat cau dao phu, lic ndy may
phat duoc néi truc tiép vao ludi

Phuong phap nay don gian ré tién nhung chat luong kém
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3.1.3. Tw dong hoa dong b

Phuong phép tu dong hoa dong bo duoc thyc hién nhu sau:

Dung may lai quay roto mdy phat dién dinh hoa toc 6 gan dong bo rdi
méi kich tir may. Sau khi kich tir do c6 tir thdng s& xuét hién dong dién va
momen kéo may vao lam viéc dong bo. Pua dong Kich tir vao may ¢ do truot
cang nho thi xung dong cang bé. Do truot co gia tri ~0. 5%

Tu hoa d6ng bo chi dugc sir dung véi nhimg truong hop khi & trang
thai cuong d6 dong qua do6 nhé hon mét gia tri nhat dinh. Phan 16n cac may
dién dong bo khong dugc san xuat theo ché do nay, cho nén khi st dung phai
thuc hién do va kiém tra may trudc roi moi duoc &p dung. Ap dung phuong
phap hoa ddng bo nay rdt ngan duoc rat nhiéu qua trinh hda may phat, vi vay
phuong phap nay sir dung cho cdc may phat su ¢ hoic khai dong hé théng
thity dién dit lieu
3.2.NGUYEN LY VA THIET BI HOA PONG BQ CUA NHA MAY
NHIET PIEN HAI PHONG

% Panel hoa dong bd va cac ché do hea dong bé may phat

May phat dugc thyc hién hoa theo phuong phap hoa dong bo chinh xac.
Hé théng cho phép may phét co thé hoa dong bo theo hai cach: hoa bing tay
(tai ti IPS, dong may cat bang khoa thao tac may cat CS) va hoa ty dong (Iénh
dong duoc gui dén tir DCS). Ngudi van hanh thyuc hién hoa dong bo may phat
trén Panel hoa dong bo duoc dat trong phong diéu khién trung tam. Panel hoa
dong bo nay co cac khoa chuyén mach cho phép nguoi van hanh lua chon ché do

hoa dong b va thuc hién hoa ddng bo bang tay.
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3.2.1. Panel hoa ddng bé IPS
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Hinh 3.7. Panel hoa dong bo
Ché d6 hoa dong bd nay duoc lva chon trén Panel hoa doéng bo dat
trong Phong diéu khién Trung tam. Panel hoa dong bo nay bao gom:
-1 kho chuyén mach loai K — COS (43-25CB-M): c6 4 vi tri cho phép

nguoi van hanh lya chon theo 4 ché d6 hoa dong bd may phat:

OFF
ATS | MANUAL

\ %
AUTO—@

o000

+ Vi tri 1: (Manual) cho phép ngudi van hanh hoa déng bo may phat
bang tay

+ Vi tri 2: (Auto) cho phép ngudi van hanh hoa dong bo may phat theo ché
d6 hoa tu dong va lénh hoa sé€ duoc thuc hién tir DCS.

+ Vj tri 3: (ATS) cho phép mdy phat dugc thuc hién hoa dong bo theo

trinh tu khaoi dong cua Turbine.
+ Vi tri 4: (OFF) khong cho phép may phat hoa ludi.
-1 khoa chuyén mach loai COS (43-25CB-S): ¢d 4 vi tri cho phép nguoi

van hanh c6 thé lya chon diém hoa cho may phat:
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52R110]
OFF 1 5/2R12I:I

~
52G01 —

O]
43-25CB-S

+ Vi tri 1: (52G) cho phép ngudi van hanh thyc hién ché do hoa dong bo
may phét tai may cit dau cuc;

+ Vi tri 2: (OFF) khong cho phép may phat hoa ludi,

+ Vi tri 3: (52R11) cho phép ngudi van hanh thyc hién ché d6 hoa dong bo
may phat tai may cat 231 ngoai tram 220kV;

+ Vi tri 4: (52R12) cho phép ngudi van hanh thyc hién ché do hoa dong bo
may phat tai may cat 251 ngoai tram 220kV.

-1 khoa diéu khién déng md (3 -52CB): Thuc hién déong hodc cat mot
trong 3 may cat 52G, 231 va 251. Pay la khoa diéu khién cho phép nguoi van
hanh thyuc hién qua trinh hoa dong bd may phét bang tay sau khi cac diéu kién
cho phép hoa may phat da théa man.

OPEN _ CLOSE

3-52CB
- Ngoai ra trén Panel ndy con duoc trang bi cac dén bao vi tri dong/cat cua
3 may cat dugc phép thuc hién ché do hoa dong bo may phat

3.2.2. Ché a9 hoa doéng bd bang tay

Trong ché d6 hoa nay, ngudi van hanh cé thé lva chon 3 diém hoa tai
may cit dau cuc hoic 2 may cat tram 220 kV. Ché d6 hoa tai may cat dau cuc
la ché d6 hoa thudng ding nhat. Trong trudng hop hé théng dang 1am viéc bi
ra ludi, mach ra ludi gitr tu dng lam viéc tét thi khi hoa lugi lai ngudi van
hanh phai thuc hién hoa ludi tai 2 may cit tram.

Pé thuc hién ché d6 hoa bang tay thi ngudi van hanh phai chuyén khoa
K — COS sang vi tri Manual (cho phép hoa dong bd bang tay) dong thoi phai
lya chon diém hoa thdng qua khda chuyén doi COS (43-25CB-S).

60



a. Ché dp hoa dong bé tai may cdt dau cuc (52G)

+ Diéu kién cho phép hoa ludi cua may cat dau cuc

- May cat dau cyc may phat 52G o vi tri MO - TRIP;

- Céc may cét tram & vi tri PONG — CLOSE;

- Khoé lya chon may cit COS tai tu IPS chon may cat 52G;

- Khoa lya chon ché do K-COS tai tu IPS ¢ vi tri MAN (hoa ddng b bang

tay);

- C6 tin hiéu tir ro le kiém tra hoa déng bo cho phép hoa;

- Khong co tin hiéu Trip may phat tu ro le 86G;

- Dao cach ly 2 dau may cit 52G da dong va may cat 52G dang & ché do
van hanh DCS.

+  Hoa ddng bo may phat
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3/4 MKY20EC001XB01

235KV SUB-STATION
52R120PEN

Automatic (15r) @

’ =T Speed (T6121)
rws Control
iy (151)
] [‘ 15 ==
— e SIRI0] ij] . (TGI21)
@ (IPS) MODE SELECTOR SWICH Automatic [©)
ool e QR Voltage (TG213)
B O Control  feor
AT >(4)
ko8| gscs | M0 0 (TG213)
FF : 3
0 Automatic
MANUALF— @ Synchronlzer
"CLOSE" (%)
(IPS) CB SELECTOR SWICH LantE Command | (GAo11, GA012, GAOI3)
-+
G0 25
cos |4325c8s | OFF ‘
]
SRIOI (&
Synchronlzing
SRID2 Check Relay %@
2P
L (GAOL1, GAO12, GAO13)
@ Synchronlzing
(GAO13) scope
" ON"
(IPS) CB OPERATION SWICH
OPEN . C
(GAOL)
(S | 3508
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(GAOLL, GAO12, GAO13)
ﬁ IO

e GENERATOR CIRCUIT BREAKER
\526 0 OPEN
(GAO11)

'y & 1 &
A ENER
1 N
wllal] e
® gfﬁfgﬁgmw #1 21ky 0 GENERATOR SIDE VT o
(GAOLY) ) kv 0 GENTR SIDE VT
0 235KV SUBSTATION 235k /S BB1 VT
SIR1 02 OPEN 235k 0 GENTR HV SIDE VT
(GAOD) 235k /5 BB22 VT

Hinh 3.8. So ¢ mach hoa dong bo
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Sau khi cac diéu kién trén duoc théa man. Ngudi van hanh theo dbi trén cot hoa
dong bo dé chon thoi diém thich hop thyc hién dong may cat dau cuc hoa dong b
may phét bang khoa thao tac (3 — 52CB) trén Panel hoa dong bd may phét (IPS).
b. Ché dp hoa dong b tai may cdt 231

+ Diéu kién cho phép hoa dong bo:

- Khoa lya chon ché dd K-COS trén IPS & vi tri MANUAL;

- Khoé lya chon may cit COS trén IPS & vi tri MC 231;

- May cat 52G va 251 ¢ trang thai PONG — CLOSE;

- May cat 231 ¢ trang thai MO - TRIP;

- Khong co tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);

- May cat MBA ty dung khéi PONG (16A01, 16B01);

- Role kiém tra ddng b 25P cho phép hoa.

+  Hoa ddng bo may phat

Sau khi cac diéu kién trén duoc thoa man. Nguoi van hanh theo dai trén cot

hoa ddng bo dé thuc hién dong may cat 231 dé hoa déng bo méy phéat bang khoé
thao tac (3 — 52CB) trén Panel hoa dong bo may phéat (IPS).
c. Ché dé hoa dong bg tai may cat tram 251

+ Diéu kién cho phép hoa dong bo

- Khoa luya chon ché do K - COS trén IPS & vi tri MANUAL;

- Khoé lya chon may cit COS trén IPS & vi tri MC 251 ;

- May cat 52G va 231 ¢ trang thai PONG — CLOSE;

- May cat 251 ¢ trang thai MO - TRIP;

- Khdng co tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);

- May cat MBA ty dung khéi PONG (16A01, 16B01);

- Role kiém tra dong bd 25P cho phép hoa;

+  Hoa ddng bo may phat
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Sau khi cac diéu kién trén duoc thoa man. Nguoi van hanh theo dai trén
cot hoa déng bo dé thuc hién dong may cat 251 dé hoa dong bo may phat bang
khod thao tac (3 — 52CB) trén Panel hoa ddng b may phat (IPS).

3.2.3. Ché @9 hoa ddéng bd tw dong
a. Ché dp tw dong hoa dong bé tai may cdit dau cuc (52G)
+ Diéu kién cho phép hoa dong b tu dong
- Kho4 lya chon ché do K - COS trén IPS & vi tri AUTO;
- Khoé lya chon may cat COS trén IPS & vi tri 52G;
- May cat 231 va 251 ¢ trang thai PONG — CLOSE;
- May cit 52G ¢ trang thai MO - TRIP;
- Khong c0 tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);
- Role kiém tra ddng b 25P cho phép hod;
- Dao cach ly 2 dau may cét 52G di dong va may cat 52G dang & ché do van
hanh DCS.
+ Hoa ddng bo tu dong may phat

Khi cac diéu kién trén ciing thoa man, mach tu dong dong bo may phat
s& dua 1énh dong toi may cat dau cuc dé thuc hién hoa may phat vao ludi.

b. Ché dp tw déng hoa dong b tai may cat 231

+ Diéu kién cho phép hoa dong bo ty dong:

- Kho4 lya chon ché do K - COS trén IPS & vi tri AUTO;

- Khoé lya chon may cit COS trén IPS & vi tri 231;

- May cat 52G va 251 ¢ trang thai PONG — CLOSE;

- May cit 231 ¢ trang thai MO - TRIP;

- Khong c0 tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);
- May cit MBA ty dung khéi PONG (16A01, 16B01);

- Role kiém tra dong bo 25P cho phép hod;

+ Hoa ddng bo tu dong may phat
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Khi cac diéu kién trén cing thoéa man thi mach tu dong dong bo may
phat s& dua 1énh dong toi may cat 52R11 dé thuc hién dong may cat hoa may
phat vao ludi.

c. Ché dé tw dong hoa dong bé tai may cit 251
+ Diéu kién cho phép hoa dong b tu dong
- Khoa lya chon ché do K - COS trén IPS & vi tri AUTO;
- Khoé lya chon may cit COS trén IPS & vi tri 251;
- May cat 52G va 231 ¢ trang thai PONG — CLOSE;
- May cat 251 ¢ trang thai MO - TRIP;
- Khong co tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);
- May cat MBA ty dung khéi PONG (16A01, 16B01);
- Role kiém tra ddng b 25P cho phép hod;
+ Hoa ddng bo tu dong may phat

Khi cac diéu kién trén cing thoa man thi mach tu dong dong bo may phat
s& dua 1énh dong t6i may cat 251 dé thuc hién dong may cit, hda may phét vao
luéi.

3.2.4. Ché @6 hoa dong bd theo trinh tu (ATS)

Ché d6 hoa ddng bo theo trinh tu chi dugc thuc hién tai diém hoa may
cit dau cuc. Ché do hoa nay dugc thuc hién ty dong theo trinh tu khai dong
Turbine. Nguoi van hanh khong can tac dong ma chi c6 nhiém vu gidm sét
cac thdng sb qué trinh caa Turbine va may phat trong trinh ty khai dong ATS
cho dén khi may phat hoa xong méi thuc hién cac tac dong diéu khién. Ché do
hoa nay hiém khi duoc sir dung do do tin cay cua cac thiét bi khong dam bao.

a. Diéu kién cho phép hoa dong bé theo trinh tw
- Khoa lya chon ché do K - COS trén IPS & vi tri ATS;
- Khoé lya chon may cit COS trén IPS & vi tri 52G;
- May cat 52R12 va 231 ¢ trang thai PONG — CLOSE;
- May cit 52G ¢ trang thai MO - TRIP;
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- Khoéng co tin hiéu Trip tir Role 86G (cac Role 86G khong tac dong);
- Role kiém tra ddng bo 25P cho phép hod;
- Dao cach ly 2 dau may cat 52G di dong va may cat 52G dang & ché do van
hanh DCS;
- Trinh ty khai dong turbine gui tin hiéu dén thuc hién hoa déng bé may
phat.
b. Hoa dong bg may phat theo trinh tw ATS
Khi cac diéu kién trén cing théa man thi mach tu dong dong bo may
phat s& dua lénh dong tdi may cat dau cuc dé thyc hién dong may cat hda may
phat vao ludi.[TL7]
3.3. PHAN TICH HE THONG HOA PONG BQ CUA TRAM PHAT
PIEN NOMURA
Pé tang cong sut cap dién cho céc tai va dam bao cap dién lién tuc cho
tai nguoi ta cho cac may phat dién dong bo lam viéc song song véi nhau
Khi hai may phat vao lam viéc song song véi nhau phai dam bao su
phan chia tai déu giita cac mdy, co nghia 1a néu hai may c6 cong suat nhu
nhau thi khi lam viéc song song phai chiu tai nhu nhau, con néu céng suat hai
may khac nhau thi may c6 cong suat 16n hon phai chiu tai nhiéu, may c6 cong
suat nho phai chiu tai it hon. Viéc dua mot may phat vao 1am viéc song song
véi ludi hoac mot may phat khéac phai khéng cé dong can bang chay quan
trong cac may va khong duoc phéa vd ché do lam viéc ciia may phat dang lam
viéc. Pua mot may phat dong b vao cdng tac song song véi mot may phat
khac 1 qué trinh dua mot may phat khéc tir trang thai khong tai dén trang thai
cuing cép dién cho phu tai véi cac may phat khac
Khi tram phat c6 cac may phat cong tac song song vai nhau thi s€ ¢6 uu
diém:
+ Pam bao nguén dién duoc cap lién tuc cho phu tai trong moi truong hop tai

it, tai nhiéu va ngay ca khi chuyén tai tir may phat nay sang may phat kia
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+ Giam bét su giao dong dién ap khi tai tang dot ngot
+ Nang cao duoc hiéu suat sir dung cong suét cua cac td hop may phat
O tram phat dién Nomura thi cd thé hoa dong bd bang tay hoic tu dong
hoa dong bo
3.3.1. Chirc niing cac phan tir trong hé thong diéu khién hoa ddng b cia
tram phat dién Nomura
Hé théng diéu khién hoa déng bo duoc biéu dién tr151 dén trl159 trong
so do ban vé
Céach doc ban vé&:[A(X-Y)]=1[0]
Trong do
A: Tén cuon hit hoac tiép diém
X-Y: Tén tiép diém caa cuon hit
B: S6 trang
C: Vi tri tiép diém hoic cudn ht tai trang d6
Vi du: 43SYL [(1-2; 151C) = 1]
AVR (VZKUP-2BS2) bo ty dong diéu chinh dién &p c6 chiic nang thay
d6i dién ap kich tir cia may phat dong bo
SVA (NSVA-1B2-DC100) Tao tin hiéu dit dua vao bo ty dong diéu
chinh dién 4p AVR dé diéu chinh kich tir cia may phat dong bo
43SYLl (BH-H2103) tay trang diéu khién ché do hoat dong caa hé
théng hoa dong bo (AUTO hoic MANU)
SGLJ céc may phat déng bo
Role thoi gian 48SYLJ TY dung dé chi béo ty dong hoa ddng bo khong
thanh cong
Role dién &p 84GLJ dung dé chi bao c6 dién ap phat ra
SPRLI (HDKC-3P2-Dc100) bé chi bo téc do ciia may phat dong bo
C.C (41-L1-C20J-D) cuon hit caa cac may phat dong bo (1~4, 6~9)
C.R (41-L/-C20J-D) cudn nha cta cac may phat dong bo (1~4, 6~9)
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C.C (41-5-C20J-D) cudn hit cua cac may phat ddong bo (5)

C.R (41-5-C20J-D) cudn nha ciia cac may phat dong bo (5)

SY: bo so sanh cac théng s hoa ddng bo cua dién ap cua may phat va
dién ap ludi dé hoa ddng b

V: von ké dung dé do dién ap ludi va dién 4p may phat

A: Ampe ké dung dé do dién ap ludi va may phat

M: Pong co dién mot chiéu dung dé ting luong dau vao dong co diezen

F: Dung dé do tan s6 ciia may phat va dong co

EX: May phét kich tir dung dé thay doi dién 4p cua may phat dong bo
3.3.2. Ty dong hoa dong b

Hé thong bao gom 9 may phat dong bo. Sau khi thuc hién nhiing thao
tac khoi dong co diezen lai may phat va kiém tra toan bo hé théng.Khi cap
ngudn mét chidu DC100V vao so d6 diéu khién hoa déng b, vian nut diéu
khién 43SY XL (151C) sang ché do auto tic 1a dong cac tiép diém cua
43SYLJ [1-2;151C) = 1] ta hoa dong bo lan luot tir may 1 ~ 4 sau d6 méi hoa
may 6 ~ 9, may thu 5 & day 1a may dy phong ndng cho cac may phat khac san
sang thay thé cac may phat khac khi co su ¢, hoa dong thoi lan luot ting
may tir may thi 1 ~ 4 r6i mai hoa may tha 5. Vi cach hoa ddng bo cua cac
may 1 ~ 4 va tir 6 ~ 9 giéng nhau Ién ta chi xét may phat khac tuong tu.
a.Tw dong hoa dong b va bang tay ciza may phat thi nhat

< Tu dong hoa déng bo may tha nhat

Khi ta van nut diéu khién 43SYLl sang ché d6 AUTO Ilc nay cac cudn
hat caa may 1 43SYLIX1 duoc cip ngudn, tiép diém thuong dong 1a
[43SYL] X1(1-9; 153D) = 0] duoC mé va thuong mé cua [43SY1X1(1-5;
153F) = 1] duogc cép, ddng thoi khi co dién &p phét ra tir may phat déng bo dé
dong tiép diém thuong mo 84B1[84B1(9-5; 153A) = 1] may tht nhat dugc
dua vao hoa dong bo o ché do tu dong hoa dong bo. Bé c6 ngudn cap vao cac

cudn hit caa may thir nhat thi:
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Tiép diém thuong mo 84G1TX1(84G1TX1 = 1) phai duge dong vao
dan dén cuon hit 84G1TX1 [84G1TX1(14-13;39Q = 1] ¢6 ngudn cip vao dé
chuan bi hoa dong bg, cudn hit 84G1TX1 nim ¢ so dd diéu khién dong co dé
cudn hat dugc cip dién thi trong mach diéu khién dong co khi cdp dién phai
thda mén cac diéu kién:

- Cap ngudn mét chiéu DC100V dé diéu khién dong co hoat dong, khi
dong co bat dau khoi dong va dat téi 30% tdc do dinh mac (180 vong/phut)
bo chi bdo toc dd dong co ¢ vi tri 14-1) (40E) dong tiép diém thuong mo cua
no [14-1(L1-L2; 38H) = 1] va khi dong co khong dung theo thur tu thi cé
ngudn cap cho cudn hit 14-1X1(38K) dong tiép diém thuong mo 14-1X1[11-
7:39Q) = 1)

- Khi dong co quay va dat toi 85% téc do dinh muc (510 vong/pht) cap
ngudn cho 13-1[13-1(S1-S2; 41F) = 1] déng tiép diém thuong mo cua nd vao
[13-1(S1-S2; 39B) = 1] khi d6 cudn hat 13-1X0 [13-1X0(14-13; 39B) = 1]
dugc cap nguon, tiép diém thuong mé 13-1X0[13-1X0(5-9; 39C) = 1] dong
vao va dong co khong & ché do ding theo thtr tu thi ¢6 nguon cap vao 13-
1X[13-1X(14-13; 39C) = 1] dong tiép diém thuong m¢ 13-1X[13-1X(5-9;
39N) = 1]

- Khi may phat dong bo phét ra dién ap thi ro le dién 4p [84G1(1-3; 39N) = 1]

- Tiép diém thuong déng 52G1Y[52G1Y(11-3; 39N) = 1] khong duoc
ma ra khi cuon hit 52G1Y[52G1Y(14-13; 39R) = 0] khéng c6 ngudn cip vao
do apstomat 52G1(57E) ¢ trang thai OOF thi cudn hut 52G1X[52G1X(14-13;
57G) = 0] khong c6 ngudn cap vao khi dé tiép diém thuong mo caa né ludn
ma& 52G1X[52G1X(3-7; 39R) = 0]

- Luc ndy co dién cip ngudn cho cuon hat cua role thoi gian
84GLI T[84G1T(7-2; 39N) = 1] sau khoang thoi gian 5s thi tiép diém thuong
ma cua 84G1T[84G1T(1-3; 39Q) = 1] duge dong vao
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Tiép diém thuong dong 52G1[52G1(4-12; 153D) = 1] khong c6 dién vi
aptomat 52G1 ¢ trang thai OFF

Ta gat tay trang diéu khién 25S1(153K) sang trang thai b thi SS43-25-
1[SS43-25-1(153D) = 1] dugc dong vao

Khi hé théng dang & ché do ty hoa dong bo thi 43SY1[43SY1 (1-5;
153F) = 1]

Tiép diém 48SYI1TY[48SY1TY(9-1; 153F) = 1] khi d6 cuon hit
[48SY1TY(14-13; 119C) = 0] lic nay & so do chi béo chi bao hé thong tu
dong hoa dong bo khéng bi hong

Khi cac thoa mén cac diéu kién trén thi cdp dién cho hai cuon hut
25G1A1[25G1A1(14-13; 153F) = 1] va 25G1A2[25G1A2(14-13; 153H) = 1]

Néu c6 ngudn cap vao 25G1A2[25G1A2(14-13; 153G) = 1] déng cong
tic to 25G1A2[25G1A2(9-5; 156E) = 1] cip dién cho 3 cudn hit 25A1X1,
25A2X2, 48SY1T

Khi duoc cap ngudn cudn hat 25A1X1 [25A1X1 (14-13; 156E) = 1]
dong cac cong tic to 25A1X1 (158C) = 1 dua dién ap may phat vao dé so
sanh véi dién ap luéi dong thoi dong tiép diém thudng mo

5A1X1[25A1X1(8-12; 85G) = 1] chi bao hé thdng dang & trang thai tu
dong hoa dong bo

- Cudn hat 25A1X2[25A1X2(14-13; 156F) = 1] déng cac cong tic to
25A1X2(158C) = 1 dua dién ap ludi vao dé so sanh véi dién 4p may phat
d6ng thoi cap ngudn diéu khién cho bo tu dong hoa ddng bo
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Hinh 3.9. So d6 hoa dong bo bang tay hoic tu dong caa may thir nhat

- Cudn hat cua role thoi gian 48SY1T[48SY1T(7-2; 156G) = 1] sau 3
phut dong tiép diém thuong mo cua né 1a 48SY1T[48SY1T(1-3; 119E) = 1]
bao tu dong hoa dong bd bi hong, khi mot may tu dong hoa dong bo thai gian
hoa khéng qué 3 phat

Bo tu dong hoa dong b nay c6 nhiém vu so sanh cac théng sb vé dién
ap, pha, tbc do caa may phat véi ludi dé dua may phat hoa dong bo:

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién &p cia may
phat tha nhat thip hon dién &p cuoa ludi co dién cip vao cuon hat
25HV1X1[25HV1X1(14-13; 158Q) = 1] va 25HV5X2[25HV5X2(14-13;
158S) = 1]:
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Khi 25HV1X1[25HV1X1(14-13; 158Q) = 1] ¢4 ngudn s& dong cac tiép
diém thuong mé cua nd & so didu chinh dién &p 25HV1X1[25HV1X1(141K)
= 1] vi hé théng dang & ché d6 tu dong 1én 25G1A1[25G1A1(141K) = 1]

Luc d6 c6 ngudn cip vao cudon hit 90R1IH[90R1H(14-13; 141C) = 1]
dé diéu chinh ting dién ap dong thoi mo tiép diém thuong dong
90R1H[90R1H(12-4; 141E) = 0] dé khong diéu chinh giam dién &p thdng qua
cuon hat 90RIL, khi c6 dién cudon hat dong tiép diém thudng mo
90R1H[90R1H(10-6; 143T) = 1] dé c6 su chi bao tang dién ap va tiép diém
thuong mo 90R1H[90R1H(9-5; 143E) = 1] dong vao

C6 ngudn 1 chiéu DC 100V cép vao bo SVA (143) 1am nguén diéu
khién, IGc nay thdng qua bo bién doi SVA, co dién ap ra tir SVA(18-3) dit
vao hai dau (1-3) cia AVR lam tin hiéu dit, qua hai dau (J-K) thay doi ting
tir thong kich tir cua may phat kich tir EX nén tir théng Kich tir caa may phat
chinh ting dan dén tang dién 4p may phat thir nhat sao cho bang hoac cao hon
dién ap ludi dé dwa may phat vao hoa dong bo.

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién &p cia may
phat tha nhat cao hon dién 4p cua ludi c6 dién cap vao cac cuon hut
25LV1X1[25LV1X1(14-13; 158T) = 1] c6 dién va cudn hat

- 5LV5X2[25LV5X2 (14-13; 158V) = 1]:

+ Khi 25LV1X1[25LV1X1(14-13; 158T) = 1] c6 ngudn s& dong cac tiép
diém thuong mo cia nd ¢ so d6 diéu chinh dién &p 25LV1X1[25LV1X1
(141L) = 1] vi may phéat dong bo thir nhat dang & ché do tu dong hoa dong bo
lén tiép diém thuong mo 25G1A1[25G1A1(141K) = 1] ¢6 dién luc do co
ngudn cap vao cudn hit 90R1L[9OR1L(14-13; 141E) = 1] dé diéu chinh giam
dién ap dong thoi ma tiép diém thuong dong 9OR1L[90R1L(12-4; 141C) = 0]
dé khong diéu chinh tang dién &p théng qua cudn hat 90R1H, khi co dién
cudn hat dong tiép diém thuong mé 90R1L[90R1L(10-6; 143V) = 1] dé 6 su
chi bao dang giam dién &p va tiép diém thudng mé 90R1L[90R1H(9-5; 143G)
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= 1] ¢6 ngudén mét chiéu DC100V cip vao bd SVA(143) 1am ngudn diéu
khién, IGc nay théng qua bo bién d6i SVA, cd dién ap ra tir SVA (18-3) dit
vao hai dau (1-3) caa AVR lam tin hiéu dit, qua hai dau (J-K) thay d6i giam
tur thdng Kich tir cia may phat kich tir EX nén tir thong kich tir cia may phat
chinh giam dan dén giam dién 4p may phat thi nhat sao cho bing hoic thap
hon véi dién ap ludi dé dua may phat vao hoa déng bo.

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu tan sb cia may
phat thir nhat thap hon tan sé cua ludi dién, c6 dién cap vao cac cudn hut
25HG1X1[25HG1X1(14-13; 158K) = 1] ¢6 dién va cudn hut

- BHG5X2[25HG5X2(14-13; 158L) = 1]:

+ CO nguodn cap vao cudn hut 25HG1X1[25HG1X1(14-13; 158K) = 1]
dong cac tiép diém thuong mé 25HG1X1[25HG1X1(146K) = 1] vi may phat
d6ng bo thir nhat dang & ché do tu dong hoa dong bo 18n tiép diém thuong mo
25G1A1[25G1A1(146K) = 1] dugce dong vao luc dé co6 ngudn cap vao cuon
hit 65G1HX[65G1HX(1-10; 146C) = 1] dé diéu chinh ting téc d6 dong thoi
mo tiép diém thuong dong 65GIHX[65G1IHX(15-6; 146E) = 0] dé khdng
diéu chinh giam téc do théng qua cudn hit 65R1LX.

Khi c6 dién cudn hut dong tiép diém thuong mo

5GIHX[65G1HX(11-12; 148G) = 1] dé tang toc do va tiép diém
thuong mo 65G1IHX[65G1HX(2-3; 148F) = 1] duoc déng vao cap ngudn vao
dong co dién mot chiéu (GOVERNOR MOTOR DC24V 20W) lam cho dong
co dién mot chiéu quay theo chiéu thuan dé tiang lwong dau cho dong co
diezen lai may phét tha nhat khi d6 tbc do cua dong co diezen lai may phat
tang lén dong thoi toc do cia may phat ting 1én dan dén tan s6 cua may phat
tang 1én bang hodc cao hon tan s ludi dé dua mdy phat vao hoa ddng bo

Trong qué trinh so sanh cac diéu kién hoa dong bo néu tan sé cua may
phat thr nhat cao hon tan s cua ludi dién, co dién cip vao cac cudn hut
251 G1X1[25LG1X1(14-13; 158N) = 1] ¢6 dién va cudn hat
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5LG1X2[25LG1X2(14-13; 158P) = 1]:

+ CO6 ngudn cap vao cudn hat 25LG1X1[25LG1X1(14-13; 158N) = 1]
dong cac tiép diém thuong mo 25LG1X1[25LG1X1(146L) = 1] vi may phat
ddng bo thir nhit dang & ché d6 tu dong hoa dong bo 1én tiép diém thuong mo
25G1A1[25G1A1(146K) = 1] ¢6 dién lac d6 c6 ngudn ciap vao cudn hit
65G1LX[65G1LX(1-10; 146E) = 1] dé diéu chinh giam téc d6 ddng thoi mo
tiép diém thuong dong 65G1LX[65GILX(15-6; 146C) = 0] dé khong diéu
chinh tang toc d6 thong qua cudn hut 65G1HX, khi ¢ dién cudn hat dong
tiép diém thuong mo 65G1LX[65G1LX(9-8; 148W) = 1] dé c6 sy chi bao
dang giam toc do, tiép diém thuong mo 65G1LX[65G1LX(2-3; 148P) = 1] va
65G1LX[65G1LX(11-12; 148R) = 1] ciing duoc dong vao c6 dién cap nguon
vao dong co dién mot chidéu (GOVERNOR MOTOR DC24V 20W) lam cho
dong co dién mot chiéu quay theo chiéu nguoce dé giam luong dau cho dong
co diezen lai may phat thir nhat khi d6 téc do cua dong co diezen lai may phat
giam xudng dong thoi téc d6 cia may phat giam xudng dan dén tan sé cua
may phét giam xuéng bang hoic thap hon tan s ludi dé dua may phat vao
hoa dong bo

Sau khi thoa man cac théng sé vé hoa dong bo thi ltc nay tiép diém cho
hoa déng bo & bén trong bo ty dong hoa dong bo duoc dong vao cap dién cho
cudn hit 25SA1X1[25SA1X1(14-13; 158G) = 1] déng cac tiép diém thuong
m& 25SA1X1[25SA1X1(56L) = 1] do may phat thi nhat dang ¢ ché do tu
dong hoa dong bo 1én tiép diém thuong mo 25G1A1[25G1A1(9-5; 56J) = 1]
va khi dang ty dong hoa dong bo hé théng khdng gap 15i ning, 15i trung
binh... cip nguon cho cuon hat cua cong tic to 52G1CX(56F),
52G1CX[52G1CX[2-7; 56F) = 1] dong tiép diém thuong mo
2G1CX[52G1CX(1-3; 57V) = 1] vé vi tri ON tiép diém nay dong chi bao may
phat thir nhat da tu dong hoa ddng bo thanh cong.
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< Hoa bing tay may phéat thi nhat

Khi cip ngudn mot chidu DC100V vao so do diéu khién hoa déng bo,
van tay diéu khién 43SYLJ (151E) sang ché d6 MANU, ta hoa lan luot tir may
1~4 trude sau do ta sé hoa cac may con lai 6~9

Khi ta vin nut diéu khién 43SYL! (151E) sang ché ¢6 MANU va bat
cong tic CS-3_52SY1[152S] sang ché do ON dwa may phét thir nhat vao hoa
d6ng bo bang tay, dong thoi khi c6 dién ap phét ra tir may phat dong bo dé
dong tiép diém thuong mo 84B1[84B1(9-5; 153A) = 1] may thu nhat dugc
dua vao hoa dong bo o ché do tu dong hoa dong bo. Bé c6 ngudn cap vao cac
cudn hat caa may tha nhat thi:

Tiép diém thuong mo 84G1TX1(84G1TX1 = 1) phai dugc dong vao
dan dén cuon hat 84G1TX1 [84G1TX1 (14-13; 39Q = 1] ¢ ngudn cap vao dé
chuan bi hoa dong bg, cudn hit 84G1TX1 nam ¢ so dd diéu khién dong co dé
cudn hut dugc cap dién thi trong mach diéu khién dong co khi cap dién phai:

- Cap ngudn 1 chiéu DC100V dé diéu khién dong co hoat dong, khi dong
co bat dau khai dong va dat toi 30% téc do dinh mic (180 vong/phut) bo chi
bao toc do dong co & vi tri 14-L] (40E) s& dong tiép diém thuong md cua nd
[14-1(L1-L2; 38H) = 1] va khi dong co khéng dung theo th tu thi ¢6 ngudn
cap cho cuon hit 14-1X1 cap dién dong tiép diém thuong ma 14-1X1 [14-1X1
(11-7) =1)

- Khi dong co quay va dat t6i 85% tdc do dinh mic (510 vong/phat) cap
ngudn cho 13-1 [13-1 (S1-S2; 41F) = 1] sé& dong tiép diém thuong mé cua no
vao [13-1 (S1-S2; 39B) = 1] khi d6 cudn hat 13-1X0 [13-1X0 (14-13; 39B) =
1] dugc cap ngudn, tiép diém thuong mé 13-1X0 [13-1X0 (5-9; 39C) = 1]
dong vao va khi dong co khong ¢ ché do dirng theo thir tu thi ¢6 ngudn cap vao
13-1X [13-1X (14-13; 39C) = 1] déng tiép diém thuong mo 13-1X [13-1X (5-
9; 39N) = 1]

- Khi may phat ddng bo phat ra dién ap thi role dién &p [84G1(1-3; 39N) = 1]
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Tiép diém thuong dong 52G1Y [52GLI'Y (11-3; 39N) = 1] khéng ma ra
khi cuon hat 52G1Y [52G1Y (14-13; 39R) = 0] khéng c6 ngudn cap vao do
aptdmat 52G1 & trang thai OOF thi cuon hat 52G1X [52G1X (14-13; 57G) =
0] khdng c6 ngudn cip vao khi @6 tiép diém thuong mé cua nd lubn mo
52G1X [52G1X (3-7; 39R) = 0]

- Luc nay c6 dién cap ngudn cho cudn hit cia role thoi gian 84G1T
[84G1T(7-2; 39N) = 1] sau khoang thoi gian 5s thi tiép diém thuong mo cua
84G1T [84G1T(1-3; 39Q) = 1] duoc dong vao

- Tiép diém thuong dong 52G1[52G1(4-12; 153D) = 1] khong c6 dién vi
aptémat 52G1 ¢ trang thai OOF

- Tagat tay trang diéu khién 25S1 (153) sang trang thai ON thi SS43-25-
1[SS43-25-1(153D) = 1] dugc dong vao

- Khi hé théng dang & ché d6 hoa dong bo bang tay thi 43SY1[43SY1(1-
9: 153D) = 1]

- Gat tay trang diéu khién SS-2551(153D) = 1 sang ché do ON

Khi d6 cdp dién cho hai cuon hut 25G1M[25G1M(14-13; 153D) = 1]
va 25G1IM1 [25G1M1(14-13; 153E) = 1] dua may phat thtr nhat vao hoa
d6ng bo voi ché do bang tay:

- Néu 25G1M1 [25G1M2(14-13; 153E) = 1] ¢ dién sé& dong tiép diém
thuong mo 14 25G1IM1 [25G1M2(9-5; 156K) = 1] cap ngudn cho cac cudn
hit cua cong tic to 25M1X1(156K), 25M1X2(156M) = 1 ¢6 dién:

+ Khi dugc cap ngudn cudn hat caa cong tic to

+ 5MIXI1[25M1X1(156K) = 1] déng cac cong tic to 25M1X1(159C) = 1
dua dién ap may phat vao dé so sanh véi dién ap ludi

- Cudn hat 25MIX2[25A1X2(156M) = 1] déng cac cong tic to
25M1X1(159C) = 1 dua dién ap luéi vao dé so sanh voi dién &p may phét

ddng thoi cap ngudn diéu khién cho bd hoa dong bo
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Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién ap cia may
phat thtr nhat thap hon dién ap cua ludi, ta van tay diéu khién (CS 7-90S1-
BH-S2104) sang vj tri a dé diéu khién ting dién 4p may phat thtr nhat:

- Khi ta diéu khién ting dién &p thi tiép diém thuong mé CS 7-90S1-
BH(1-2; 152C) déng vao, cap dién cho cudn hut 90SIHX1(152C) = 1 dong
c4c tiép diém thuong mé 90S1HX1(141G) = 1 va do may thir nhit dang & ché
d6 hoa ddng bo bang tay 1én dong tiép diém thuong mé 25GIM(141G) dugc
dong lai lac d6 cao ngudn cap vao cudon hiat 90R1IH[90R1H(14-13; 141C = 1]
dé diéu chinh ting dién 4ap dong thoi mo tiép diém thuong dong
90R1H[90R1H (12-4; 141E) = 0] dé khong diéu chinh giam dién ap thong
qua cudén hat 90R1L.khi co6 dién cudén hat dong tiép diém thuong mé
90R1H[90R1H(10-6; 143T0 = 1] dé c6 su chi bao dang ting dién ap va tiép
diém thuong mod 90R1H[90R1H (9-5; 143E) = 1] dong vao

C6 nguon 1chiéu DC100V cap vao bo SVA(143) lam ngudn diéu
khién, IGc nay thdng qua bo bién doi SVA, co dién ap ra tir SVA(18-3) dit
vao hai dau (1-3) caa AVR lam tin hiéu dit, qua hai dau (J-K) thay d6i ting tir
thong kich tir cia may phat kich tr EX nén tr thong kich tir cuia may phat
chinh ting dan dén tang dién 4p may phat thir nhat sao cho bang hoic cao hon
dién ap ludi dé dua may phat vao hoa dong bo.

Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién ap cua may
phat thir nhat cao hon dién &p cua ludi, ta vin tay diéu khién (CS 7-90S1-BH-
S2104) sang vi tri b dé diéu khién giam dién 4p may phat thir nhat:

- Khi ta diéu khién giam dién ap thi tiép diém thuong mo CS 7-90S1-
BH(3-4; 152G) = 1 dugc dong vao, cap dién cho cuon hat 90S1LX1(152G) =
1 dong céc tiép diém thuong mé 90S1LX1(141H) = 1 va do may tht nhét
dang & ché do hoa déng bo biang tay 1én dong tiép diém thuong mo
25GIM(141G) ¢6 dién lac d6 co6 ngudn cap vao cudn hit 90ORIL[IOR1L(14-
13; 141E) = 1] dé diéu chinh giam dién 4p dong thoi mo tiép diém thuong
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dong 9ORIL[90R1L(12-4; 141C) = 0] dé khéng diéu chinh ting dién ap thdng
qua cudn hat 90RI1Hkhi c6 dién cudén hat dong tiép diém thuong mo
90R1L[90R1L(10-6; 143V) = 1] dé c6 su chi bao dang giam dién 4p va tiét
dién thuong mé 90R1L[90R1H(9-5; 143G) = 1] c¢6 ngudn 1 chiéu DC100V
cap vao bd SVA(143) 1am ngudn diéu khién, lic nay théng qua bo bién doi
SVA, c6 dién &p ra tir SVA(18-3) dat vao hai dau (1-3) cua AVR lam tin hiéu
dit, qua hai dau (J-K) thay d6i giam tir thong kich tir cia may phat kich tir EX
nén tir théng kich tir caia may phét chinh giam dan dén giam dién 4p may phat
thir nhat sao cho bang hoic thap hon dién ap ludi dé dua mdy phét vao hoa
ddng bo.

Trong qua trinh so sanh cac diéu Kién hoa dong bo néu tan sé caa may
phat thir nhat thap hon tan sb cua ludi dién, ta vin tay diéu khién (CS 7-65S1-
BH-S2104) sang vi tri a dé diéu khién ting tbc do may phét tha nhat:

- Khi ta diéu khién ting téc do thi tiép diém thuong mo CS 7-65S1-
BH(1-2; 152K) = 1, cdp dién cho cudn hat 65STHX1(152K) = 1 dong cac tiép
diém thuong mo 65S1HX1(146G) = 1 va do may thir nhat dang & ché d6 hoa
dong bo bang tay 1én dong tiép diém thuong mo 25G1M(146G) = 1 vao luc
d6 c6 ngudn cap vao cudn hit 65GIHX[65G1IHX(1-10; 146C) = 1] dé diéu
chinh tiang toc do dong thoi mé tiép diém thuong dong

- 5G1HX[65G1HX(15-6; 146E) = 0] dé khong diéu chinh giam tdc do
thdng qua cudn hat 65R1LX.

Khi c¢6 dién cudn hut dong tiép diém thuong mo

65G1IHX[65G1IHX(11-12; 148G) = 1] dé c6 su chi bao dang ting toc
d6 va tiép diém thuong mo 65G1IHX[65G1IHX(2-3; 148F) = 1] c6 dién cap
ngudn vao dong co dién mot chiéu (GOVERNOR MOTOR DC24V 20W)
1am cho ddng co dién mot chiéu quay theo chiéu thuan dé ting luong dau cho
dong co diezen lai may phat thar nhat khi d6 toc do cua dong co diezen lai

may phét ting 1én dong thoi téc do cua may phat ting 1én dan dén tan s6 cua
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may phat ting 1én bang hodc cao hon tan sb ludi dé dua may phat vao hoa
ddng bo

Trong qué trinh so sanh cac diéu kién hoa dong bé néu ma tan sé cua
may phat thtr nhat cao hon tan sé cua ludi dién, ta vin tay diéu khién (CS 7-
65S1-BH-S2104) sang vi tri b dé diéu khién giam toc d6 may phét tht nhat:

- Khi ta diéu khién giam téc do thi tiép diém thuong mé CS 7-65S1-
BH(3-4; 152N) = 1], cép dién cho cudn hat 65S1LX1(153N) = 1 déng cac
tiép diém thuong mé 65S1HX1(147G) = 1va do may thir nhat dang & ché do
hoa ddng bo bang tay 1én dong tiép diém thuong mé 25MTAM1(147H) = 1
c6 dién luc d6 co ngudn cap vao cudn hat 65G1LX[65G1LX(1-10; 146E) = 1]
dé diéu chinh giam toc d6 dong thoi mé tiép diém thuong dong

- 5G1LX[65G1LX(15-6; 146C) = 0] dé khong diéu chinh ting téc do
thong qua cudn hut 65G1HX, khi ¢6 dién cuon hat dong tiép diém thuong mo
65G1LX[65G1LX(9-8; 148W) = 1] dé c6 su chi bao dang giam toc dd, tiép
diém thuong mé 65G1LX[65G1LX(2-3; 148P) = 1] va 65G1LX[65G1LX(11-
12; 148R) = 1] ciing duoc dong vao co dién cap ngudn vao dong co dién mot
chiéu (GOVERNOR MOTOR DC24V 20W) lam cho dong co dién mot chiéu
quay theo chiéu nguoc dé giam lwong dau cho dong co diezen lai may phat
thir nhat khi d6 toc d6 ciia dong co diezen lai may phat giam xudng dong thoi
tbc do caa may phét giam xuéng dan dén tan sé caa may phét giam xuéng
bang hoac thap hon tan sb luéi dé dwa may phat vao hoa dong bo

Khi tat ca cac diéu kién hoa dugc thoa méan thi bd kiém tra hoa ¢éng bo
bang tay (25B-1-AYKC-8C) cap ngudn cho cudn hit

5SM1X1[25SM1X1(14-13; 159G) = 1] dong cac tiép diém thuong mo
25SM1X1[25SM1X1(56J) = 1] do may thtr nhat dang & ché do hoa déng bo
bang tay va do khi ma(CS-3-52S1Y) ON 1én c6 dién cidp ngudn cho
25MC1X2(152S) = 1déng tiép diém thuong md 25MC1X2(56J) = 1va khi
dang ty dong hoa déng bo hé théng khdng gap 16i ning, 16i trung binh... cap
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ngudn cho cudn hit cdng tic to 52G1CX[52G1CX(2-7; 56F) = 1] dong tiép
diém thuong mo 52G1CX[52G1CX(1-3; 57V) = 1] vé vi tri ON tiép diém nay
dong chi bao may phat thir nhat da hoa dong bo bang tay thanh cong.

< Tuw dong hoa dong by may thi nim

May phét thir nim 13 may phat du phong ndng cho cac may con lai néu
c6 bat ky may nao hong héc hoic qué tai trong qua trinh hoat dong, can sira
chita thi mdy nam lap tirc duoc dua vao thay thé hoat dong ngay.

Pé cd nguon cap vao cac cudn hat 25G5A1(154J) va 25G5A2(154L)
thi phai c6 day du cac diéu kién sau:

- Tiép diém thuong mo 84G5TX1(84G5TX1(154G) = 1) phai duoc dong
vao dan dén cuon hit 84G5TX1[84G5TX1(14-13; 39Q = 1] ¢6 ngudn cap vao
dé chuan bi hoa dong bo, cudn hat 84G5TX1 nam & so d6 diéu khién dong co dé
cudn hat dugc cap dién thi trong mach diéu khién dong co khi cap dién phai:

+ Cap nguon mot chiéu DC100V dé diéu khién dong co hoat dong, khi
dong co bat dau khoi dong va dat téi 30% tdc do dinh mac (180 vong/phut)
bo chi béo toc do dong co & vi tri 14-5 s& dong tiép diém thudng mo caa no
[14- (L1-L2; 38H) = 1] va khi dong co khong dung theo thir tu thi c6 nguon
cap cho cuon hat 14-L] X1 va dong tiép diém thuong mo 14-5X1[14-
L] X1(11-7) = 1)

+ Khi dong co quay va dat toi 85% téc do dinh muc (510 vong/pht) cap
ngudn cho 13-5[13-5(S1-S2; 41F) = 1] va dong tiép diém thudng mo cua nd
vao [13-5(S1-S2; 39B) = 1] khi d6 cuon hut 13-5X0[13-5X0(14-13; 39B) = 1]
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Hinh 3.10. So d6 hoa bang tay hoac tu dong cua may thi nam
Puoc cap ngudn, tiép diém thuong ma 13-5X0 [13-5X0 (5-9; 39C) = 1]
dong vao va dong co khong hoat dong o ché do dung theo thu ty thi ¢6 nguon
cap vao 13-5X[13-5X(14-13; 39C) = 1] dong tiép diém thuong mo 13-5X
[13-5X (5-9; 39N) = 1]

+ Khi may phat dong bo phat ra dién &p va khi qua may bién 4p thi role
dién ap 084G5(1-3; 39NO = 1]

+ Tiép diém thuong dong 52G5Y[52G5Y (11-3; 39N) = 1] khdng mé ra
khi cudn hit 52G5Y [53G5Y (14-13; 39R) = 0] khong c6 ngudn cap vao do
aptomat 52G5 ¢ trang thai OOF thi cuon hut 52G5X[52G5X(14-13; 57G) =
0] khdng c6 ngudn cip vao khi do tiép diém thuong mé caa nd lubn mo
52G5X[52G5X(3-7; 39R) = 0]
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+ Luc nay c6 dién cip ngudn cho cudn hit cua role thoi gian

+ AG5T[84G5T(7-2; 39N) = 1] sau khoang thoi gian 5s thi tiép diém
thuong mo cua 84G5T[84GL] T(1-3; 39Q) = 1] dugc dong vao

- Khi 52G5X(59M) khong dugc cip ngudn cd nghia 13 aptomat 52G5 &
trang thai OFF va khong cép dién cho tiép diém thuong déng cua né la
52G5X[X52G5X (4-12; 154G) = 1]

- Khi c6 ngudén mét chiéu cap vao ta bat 4ptdmat 52B5C sang trang thai
hoat dong ON va lic nay 52BC5X1 duoc cap dién va dong tiép diém thuong
déng cua nd 12 52BC5X1[52BC5X1(3-7; 154H) = 1] lai

- Ta gat tay trang diéu khién 25S5 (153) sang trang thai ON thi SS43-25-
5-52G5[SS43-25-5(154G) = 1] dugc dong vao

- Khi hé théng dang & ché do tu dong hoa dong bo thi 43SY5[43SY5(1-
5; 153J) = 1]

Tiép diém thudng dong 48SYSTY1[48SYS5TY1(9-1; 154J) = 1] khong
dwoc mé ra khi d6 cudn hut [48SY5TY1(14-13; 119E) = 0] & so db chi bao
trang thai ctia hé théng va chi bao luc nay hé théng tu dong hoa dong bod
khong bi hong

Khi thoa man cac diéu kién trén thi cip dién cho hai cuon hut
25G5A1[25G5A1(14-13; 154]) = 1] va 25G5A2[25G5A2(14-13; 154K) = 1]

Néu c6 ngudn cap vao 25G5A2[25G5A2(14-13; 154K) = 1] dong cong
tic to 25G5A2[25G5A2(9-5; 156E) = 1] cép dién cho 3 cudn hit
5A5X1(156E), 25A5X2(156F), 48SY5T(156H).

- Khi dwoc cip ngudn cuon hit 25A5X1[25A5X1(14-13; 156E) = 1]
dong céac cong tic to 25A5X1(158C) = 1 dua dién 4p mdy phat vao dé so sanh
vé6i dién ap ludi dong thoi dong tiép diém thuong mao 25A5X1[25A5X1(8-12;
85G) = 1] chi bao hé thdng dang & trang thai tw dong hoa dong bo
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- Cudn hat 25A5X2[25A5X2(14-13; 156F) = 1] déng cac cong tic to
25A5X2(158C) = 1 dua dién ap luéi vao dé so sanh véi dién 4p may phét
ddng thoi cip ngudn diéu khién cho b tu dong hoa ddng bo

- Cudn hit cua role thoi gian 48SY5T[48SY5T(7-2; 156G) = 1] sau 3
phut déng tiép diém thuong mo cua nd 1a 48SY5T[48SY5T(1-3; 119E) = 1]
bao tu dong hoa dong bo bi hong, khi mot may tu dong hoa dong bo thai hian
hoa khéng quéa 3 phut.

Bo tu dong hoa dong bo nay c6 nhiém vu so sanh cac thdng sé vé dién
ap, pha, tc do cua may phat véi ludi dé dua may phat vao hoa dong bo:

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién &p cia may
phat thap hon dién ap cua ludi cé dién cap vao 25HV5X1[25HV1X1(14-13;
158Q) = 1] va 25HV5X2[25HVLI X2(14-13; 158S) = 1]:

+ Khi 25HV5X2[25HV5X2(14-13; 158S) = 1] ¢ ngudn s& dong cac tiép
diém thuong maé cua nd & so didu chinh dién &p 25HV5X2[25HV5X2(142K)
= 1] vi may phat dong b thir 5 dang & ché do ty dong Ién

+ 5G5A1[25G5A1(142K) = 1] lac @6 c6 ngudn cap vao cudn hat

+ ORS5H[90R5H(14-13; 142C) = 1] d¢ diéu chinh ting dién ap dong thoi
ma tiép diém thuong dong 9ORSH[90RS5H(12-4; 142E) = 0] dé khong diéu
chinh giam dién ap théng qua cudn hiat 90RS5L, khi co dién cudn hat dong tiép
diém thudng md 90R5H[90R5H(10-6; 143T) = 1] dé c6 su chi bao dang ting
dién ap va tiép diém thuong mé 90R5H[9OR5H(9-5; 143) = 1] ¢6 ngudn mot
chiéu DC100V cap vao bo SVA(143) l1am ngudn diéu khién, lic nay thdng
qua bo bién d6i SVA, co dién &p ra tir SVA(18-3) dit vao AVR lam tin hiéu
dat dung dé diéu khién tang dong kich tir 1., dé tang dién ap may phat thir
nhit sao cho bing hoic cao hon dién ap ludi dé hoa dong bo.

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién &p cuia may
phat cao hon dién &p cua ludi cé dién cap vao 25LVIX1[25LV1X1(14-13;
158T) = 1] va 25LV5X2[25LV5X2(14-13; 158V) = 1]:
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+ Khi 25LV5X2[25LV5X2(14-13; 158V) = 1] ¢6 ngudn s& cap dién dong
C4c tiép diém thuong mo cta nd & so dod diéu chinh dién &p

+ S5LVIX2[25LV1X2(142L) = 1] vi may phat thir nim ciing dang & ché
d6 tu dong 1én tiép diém thuong mo 25GASA1[25GAS5A1(142K) = 1] ¢6 dién
lac d6 cao ngudn cip vao cudn hat 90R5L[90R5L(14-13; 142E) = 1] dé diéu
chinh ting dién ap ddng thoi ma tiép diém thuong dong 9ORSL[9ORSL(12-4;
142C) = 0] dé khong diéu chinh ting dién ap thong qua cudn hat 90R5H, khi
c6 cudn hit dong tiép diém thuong ma 90R5L[90R5L(10-6; 143V) = 1] dé c6
su chi bao dang giam dién ap va tiép diém thuong ma 90R5L[90RLI H(9-5;
143G) = 1] c6 dién cip vao, do c¢d ngudon mot chiéu DC100V cip vao bo
SVA(143) lam nguon diéu khién, ltuc nay théng qua bo bién d6i SVA, ¢ dién
ap ra tir SVA(18-3) dat vao AVR lam tin hiéu dit dung dé diéu khién giam
dong kich tr 1, dé giam dién 4p may phat thir nhat sao cho bang hoic thap
hon dién ap ludi dé hoa dong bo.

- Trong qué trinh so sanh cac diéu kién hoa dong bo néu tan sé ciia may
phat th nam thap hon tan sé cua ludi dién c6 dién cap vao cac cudn hit
25HG1X1[25HG1X1(14-13; 158K) = 1] ¢ dién va cudn hut

- 5HG5X2[25HG5X2(14-13; 158M) = 1]:

+ CO6 nguodn cap vao cudn hat 25HG5X2[25HG5X2(14-13; 158L) = 1]
dong cac tiép diém thuong mé 25HG5X2[25HG5X2(147K) = 1] vi may phét
ddng bo thir nam dang & ché do tu dong hoa dong bo 18n tiép diém thuong mo
25GASA1[25GAS5A1(147K) = 1] duge dong vao lac d6 c6 ngudn cip vao
cudn hat 65G5HX[65G5HX(1-10; 147C) = 1] dé diéu chinh tang téc do dong
thoi mé tiép diém thudng dong 65G5SHX[65G5HX(15-6; 147E) = 0] dé khéng
diéu chinh giam téc do thong qua cudn hut 65R5LX khi c6 dién cuon hit
dong tiép diém thuong mo 65G5HX[65G5HX(9-8; 148U) = 1] dé cd su chi
bao dang tang toc do, tiép diém thuong mé 65G5HX[65G5HX(11-12; 148F)
= 1] va tiép diém thuong mo 65G5HX[65G5HX(2-3; 148F) = 1] sé& dong lai
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cdp ngudn vao dong co dién mot chiéu (GORVERNOR MOTOR DC24V
20W) 1am cho dong co dién mot chiéu quay theo chiéu thuan dé ting luong
dau cho dong co diezen lai may phat thir nhat khi d6 téc do cua dong co
diezen lai may phat ting 1én dong thoi tdc do ciia may phat ting 1én dan dén
tan sd cuae may phat tang 1én bang hoic cao hon tan sé cua ludi dé dwa may
phat vao hoa dong bo

- Trong qua trinh so sanh cac diéu kién hoa dong bo néu tan sb cia may
phat thar nim cao hon tan so cia ludi dién c6 dién cap vao cac cudn hut
25L G1X1[25LG1X1(14-13; 158N) = 1] ¢6 dién va cudn hut

- 5LG5X2[25LG5X2(14-13; 158P) = 1]:

+ CO nguon cap vao cudn hat 25LG5X5[25HG5X2(14-13; 158P) = 1]
dong cac tiép diém thuong mé 25LG5X2[25LG5X2(9-5; 147L) = 1] vi may
phat dong bo thir nim dang ¢ ché d6 ty dong hoa dong bo 1én tiép diém
thuong mo 25GASA1[25GASA1(147K) = 1]déng vao lac d6 co6 nguon cap
vao cudn hit 65G5LX[65G5HX(1-10; 147E) = 1] dé diéu chinh giam téc do
dong thoi ma tiép diém thuong dong 65G5LX[65G5LX(15-6; 147C) = 0] dé
khong diéu chinh ting tbc d6 théng qua cudn hit 65RSHX, khi ¢ dién cuon
hut dong tiép diém thuong mé 65G5LX[65G5LX(9-8; 148W) = 1] dé c6 su
chi bao dang giam toc d9, tiép diém thuong md 65G5LX[65G5LX(11-12;
148R) = 1] va tiép diém thuong mo 65G5LX[65G5LX(2-3; 148P) = 1] s&
dong lai cap nguon vao dong co dién mot chieu (GORVERNOR MOTOR
DC24V 20W) lam cho ddong co dién mot chiéu quay theo chiéu nghich dé
tang lwong dau cho dong co diezen lai may phat thir nhat khi d6 téc do cua
dong co diezen lai may phat giam xubng dong thoi toc do cua may phat giam
xuéng dan dén tan sb cua may phat giam xubng bang hoic thip hon tan sb
lu6i dé dua may phat vao hoa déng bo

Sau khi thoa man cac théng sé vé hoa dong bo thi ldc nay tiép diém cho

hda ddng bo ¢ bén trong bo tu dong hoa dong b duge dong vao cap dién cho

85



cudn hat 25SA5X2[25SA5X2(14-13; 158]) = 1] dong cac tiép diém thuong
m& 25SA1X2[25SA1X2(58L) = 1] do may thir naim dang & ché do tu dong
hoa dong b 18n tiép diém thuong mé 25GA5AL[(25GA5AL(9-5; 58J) = 1]
dong lai va khi dang tu dong hoa déng bo hé thdng khdng gap 15i nang, 16i
trung binh...cap ngudn cho cudn hit cua congticto cau dao
2G5CX[52G5CX(2-7; 58F) = 1] dong tiép diém thudng mo
2G5CX[52G5CX(1-3; 57V) = 1] vé vi tri ON tiép diém nay déng chi bdo may
phat thir nam da tu dong hoa déng bo thanh cong.

< Hoa bang tay may phat thir nim

Khi ta van nut diéu khién 43SYL! sang ché d6 MANU va bat cong tic
SC-3_52SY1(152S) sang ché do ON dua may phat thtr nim vao hoa dong bo
bang tay.

Dé c6 ngudn cap vao cac cudn hit 25G5M1(154G) va 25G5M2(154H)
thi phai c6 day du cac diéu kién sau:

- Tiép diém thudng mé 84G5TX1(84G5TX1(154G) = 1) phai duoc dong
vao dan dén cuon hut 84G5TX1[84G5TX1(14-13; 39Q) = 1] ¢6 nguon cap
vao dé chuan bi hoa déng b, cuon hit 84G5TX1 nim & so d6 diéu khién
dong co dé cudn hut dugc cip dién thi trong mach diéu khién dong co khi
cap dién phai thoa man cac diéu kién:

+ Cap ngudn mot chiéu DC100V dé diéu khién dong co hoat dong, khi
dong co bat dau khoi dong va dat téi 30% toc do dinh mac (180 vong/phut)
bo chi bo toc d6 dong co & vi tri 14-5(40E) cap dién dong tiép diém thuong
mao caa nd [14-1) (L1-L2; 38H) = 1] va khi dong co khong dung theo tha tu
thi ¢6 nguon cap cho cuon hat 14-1 X1 cap dién dong tiép diém thuong mo
14-5X1[14-1) X1(11-7) = 1)

+ Khi dong co quay va dat toi 85% téc do dinh muc (510 vong/phut) cap
ngudn cho 13-5[13-5(S1-S2; 41F) = 1] s& déng tiép diém thuong mo caa nd
vao [13-5(S1-S2; 39B) = 1] khi d6 cudn hat 13-5X0[13-5X0(14-13; 39B) = 1]
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dugc cap ngudn, tiép diém thuong mé 13-5X0[13-5X0(5-9; 39C) = 1] dong
lai va dong co khong hoat dong theo ché do dung theo thi tu thi ¢ nguon cap
vao 13-5X(14-13; 39C) = 1] dong tiép diém thuong mo 13-5X[13-5X(5-9;
39N) = 1]

+ Khi may phat dong bo phat ra dién ap thi role dién &p [84G5(1-3; 39N) = 1]

+ Tiép diém thuong dong 52G5Y[52G5Y(11-3; 39N) = 1] khong duoc
ma ra khi cuon hit 52G5Y[52G5Y (14-13; 39R) = 0] khéng c6 ngudn cip vao
do aptdmat 52G5 & trang thai OOF thi cudn hit 52G5X[52G5X(14-13; 57G)
= 0] khdng ¢6 nguon cap vao va khi d6 tiép diém thuong mé caa né lubn mo
52G5X[52G5X(3-7; 39R) = 0]

+ Luc nay c6 dién cap nguon cho cuon hit cia role thoi gian

+ AG5T[84G5T(7-2; 39N) = 1] sau khoang thoi gian 5s thi tiép diém
thuong mo caa 84G5T[84GLI T(1-3; 39Q) = 1] dugc dong vao

- Khi 52G5X(59M) khong duoc cap nguon co nghia 1a aptomat 52G5 &
trang thai OFF va khdng cdp dién cho tiép diém thuong dong cua nd 1a
52G5X[X52G5X(4-12; 154G) = 1]

- Khi c6 ngudn mét chiéu cap vao ta bat ap t6 mat 52BC5 sang trang thai
hoat dong ON va lic nay 52BC5X1 duoc cap dién va dong tiép diém thuong
déng ctia n6 12 52BC5X1[52BC5X1(3-7; 154H) = 1]

- Poéng cau dao 25S5 (153) sang trang thai ON thi SS43-25-5-

- 2G5[SS43-25-5(154G) = 1]

- Khi hé thong dang & ché do hoa dong bo bang tay thi 43SY5[43SY5(1-
9; 153G) = 1]

- Khi tay diéu khién SS-25S5(9-10; 154G) = 1] duoc dong vao

Khi d6 cdp dién cho hai cuon hit 25G5M[25G5M(14-13; 154G) = 1]
va 25G5M1[25G5M1(14-13; 154H) = 1] dua may thit nim vao hoa ddng bd
véi ché @6 bang tay:
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- Néu 25G5M1[25G5M2(14-13; 154G) = 1] dong tiép diém thudng mo
la 25G5M1[25G5M1(9-5; 156K) = 1] dong lai c6 ngudn cap cho cac cudn hit
cta congticto 25M1X1(156K) = 1,25M1X2(156M) = 1 ¢c6 dién:

+ Khi duoc cap ngudn cudn hat caa congticto 25M1X1[25M1X1(156K)
= 1] déng cac congticto 25M1X1(159C) = 1dua dién ap may phat vao dé so
sanh vai dién ap ludi

- Cudn hat 25M1X2[25A1X2(156M) = 1] dong cac congticto

- 5MIX2(159C) = 1 dua dién 4p ludi vao dé so sanh véi dién ap may
phat dong thoi cap nguon diéu khién cho b hoa dong bo

Trong qua trinh so sanh cac diéu kién hoa dong bo néu dién ap cia may
phat thtr nim thap hon dién ap cua ludi, ta van tay diéu khién (CS 7-90S1-
BH-S2104) sang vj tri a dé diéu khién ting dién 4p may phat thtr nam:

- Khi ta diéu khién ting dién &p thi tiép diém thuong mé CS 7-90S1-
BH(1-2; 152C) = 1, cap dién cho cudn hit 90S5HX2(152D) = 1 déng céc tiép
diém thuong mo 90S5HX2(142G) = 1va do may thir nim dang & ché do hoa
dong bo bang tay 1én dong tiép diém thuong mo 25GA5M(142G) vao lic d6
c6 nguon cap vao cudn hut 90R5H[90R5H(14-13; 142C) = 1] dé diéu chinh
tang dién ap dong thoi ma tiép diém thuong dong 90RSH[9ORSH(12-4; 142E)
= 0] dé khong diéu chinh giam dién &p théng qua cudn hit 90R5H(142E), khi
c6 dién cudn hut dong tiép diém thuong mo 9ORSH[90R5H(10-6; 143T) = 1]
dé c6 su chi bao dang tang dién ap va tiép diém thuong mo 90R5H[90R5H(9-
5: 143E) = 1] c6 ngudn mot chiéu DC 100V cap vao bo SVA(143) 1am nguon
diéu khién, IGc nay thdng qua bd bién dbi SVA, co dién ap ra & SVA(18-3)
dat vao AVR lam tin higu dit dung dé diéu khién ting dong kich tr 1., dé
tang dién 4p may phét thtr nhat sao cho bang hoic cao hon dién ap ludi dé hoa
ddng bo.
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Trong qua trinh so sanh cac diéu kién hoa ddng bo néu dién ap néu dién
4p cua may phat thir nim cao hon dién ap cua ludi, ta van tay diéu khién (CS
7-90S1-BH-S2104) sang vi tri dé diéu khién giam dién &p may phat thir nim:

- Khi ta diéu khién ting dién &p thi tiép diém thuong mé CS 7-90S1-
BH(3-4; 152F) = 1, cap dién cho cudn hit 90S5LX2(152H) = 1 dong cac tiép
diém thuodng mo 90S5LX2(142H) = 1 va do may thtr nim dang & ché d6 hoa
d6ng bo bang tay 1én dong tiép diém thuong mé 25GASM(142G) cb dién luc
d6 cao nguon cap vao cudn hat 90R5L[90R5L(14-13; 142E) = 1] dé diéu
chinh ting dién ap dong thoi mo tiép diém thuong dong 9ORSL[9ORSL(12-4;
142C) = 0] dé khong diéu chinh ting dién ap thong qua cudn hat 90R5H, khi
c6 dién cudn hat dong tiép diém thuong mé 90R5L[90R5L(10-6; 143V) = 1]
dé c6 su chi bao dang giam dién 4p va tiép diém thuong mo

- ORSL[90RLI H(9-5; 143G) = 1] c6 dién cip vao, do c6 hgudn mot chiéu
DC100V cap vao bo SVA(143) 1am nguon diéu khién, ldc nay thong qua bo
bién d6i SVA doi tin hiéu sé thanh tin hiéu twong tu va dat vao AVR lam tin
hiéu dat dung dé diéu khién giam dong kich tir I, dé giam dién 4p may phat
thir nhat sao cho bang hoac thap hon dién ap ludi dé hoa dong bo.

Trong qua trinh so sanh cac diéu Kién hoa dong bo néu tan sé caa may
phat thir nam thap hon tan sb cua ludi dién, ta vin tay diéu khién (CS 7-65S1-
BH-S2104) sang vi tri a dé diéu khién ting toc do may phét tha nam:

- Khi ta diéu khién ting toc do thi tiép diém thuong mé CS-65S1-BH(1-
2: 152K) = 1, cap dién cho cuon hit 65S5HX2(152M) = 1déng céc tiép diém
thuong mo 65S5HX2(147G) = 1 va vi may phat déng bo thir nim dang ¢ ché
d6 hoa ddng bo bang tay I1én tiép diém thuong mé 25GASM[25GA5M(147G)
= 1] ¢6 dién lic d6 c6 ngudn cap vao cudn hit 65G5HX[65G5HX(1-10;
147G) = 1] dé diéu chinh ting toc do dong thoi mo tiép diém thuong dong
65G5HX[65G5HX (15-6; 147E) = 0] dé khong diéu chinh giam téc do thdng
qua cudn hat 65R5LX(147E), khi c¢6 dién cudn hit dong tiép diém thuong mo
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65G5HX[65G5HX(9-8; 148U) = 1] dé c6 su chi bao dang ting toc do, tiép
diém thuong mo 65G5HX[65G5HX(11-12; 148F) = 1] va tiép diém thuong
m& 65G5HX[65G5HX(2-3; 148F) = 1] déng vao c6 ngudn cip vao dong co
dién mot chidu (GOVERNOR MOTOR DC24V 20W) lam cho dong co dién
mét chiéu quay theo chiéu thuan dé tang luong dau cho dong co diezen lai
may phat tht nhat khi ddoss téc d6 ciia dong co diezen lai may phat ting 1én
dong thoi toc d6 ciia may phat tang 1én dan dén tan s6 ciia may phat tang 1én
bang vai tan s6 ludi dé dua may phat vao hoa déng bo

Trong qua trinh so sanh cac diéu Kién hoa dong bo néu tan sé caa may
phat thir ndm cao hon tan sb caa ludi dién, ta vin tay diéu khién (CS 7-65S1-
BH-S2104) sang vi tri b dé diéu khién giam toc d6 may phat thir nam:

- Khi ta diéu khién giam téc do thi tiép diém thuong mo CS 7-65S1-
BH(3-4; 152P) = 1, cép dién cho cudn hut 65S5L.X2(152Q) = 1déng cac tiép
diém thuong mo 65S5LX2(147H) = 1 va vi may phat dong bo thtr nim dang
& ché 6 hoa ddng bo bang tay 1én tiép diém thuong mo

- 5GA5SM[25GASM(147G) = 1] ¢6 dién luc d6 c6 ngudn cap vao cudn
hit 65G5LX[65G5HX (1-10; 147E) = 1] dé diéu chinh giam toc do dong thoi
mé tiép diém thuong dong 65GSLX[65G5LX(15-6); 147C) = 0] dé khdng
diéu chinh tang téc d6 théng qua cudn hit 65RSHX(147C), khi ¢ dién cuon
hut dong tiép diém thuong mé 65G5LX[65G5LX(9-8; 148W) = 1] dé c6 su
chi bao dang giam toc d9, tiép diém thuong mé 65G5LX[65G5LX(11-12;
148R) = 1] va tiép diém thuong mo 65G5LX[65G5LX(2-3; 148) = 1] c¢6 dién
c4p ngudn vao dong co dién mot chiéu (GOVERNOR MOTOR DC24V 20W)
lam cho dong co dién mot chiéu quay theo chiéu nghich dé giam lugng dau
cho ddng co diezen lai may phat thir nhat khi d6 téc do caa dong co diezen lai
may phat giam xudng dong thoi tbe do cuia may phat giam xuéng dan dén tan
sb ciia may phét giam xudng bang hoic thap hon tan sb ludi dé dua may phat

vao hoa dong bo
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Khi tat ca cac diéu kién hoa duoc thoa man thi bo kiém tra hoa ddng bo
bing tay (25B-1-AYKC-8C) cap ngudn cho cudn hat
5SM5X2[25SM5X2(14-13; 159H) = 1] déng céac tiép diém thuong méo
25SM1X1[25SM1X1(58J) = 1] do may thtr ndm dang & ché do hoa déng bo
bing tay va do khi ma (CS-3-52SY1) ON 1én c6 dién cdp ngudn cho
25MC5X2(152T) = 1 dong tiép diém thuong mo 25MC1X2(56J) = 1va khi
dang tu dong hoa dong bo hé théng khong gap 15i nang, 15i trung binh...cap
ngudn cho cudn hit cong tic to 52G5CX[52G5CX(2-7; 58F) = 1] dong tiép
diém thuong mo 52G5CX[52G5CX(1-3; 59V) = 1] vé vi tri ON tiép diém nay
dong chi bao may phat thir nam da hoa dong bo bang tay thanh cong.
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KET LUAN

Sau mot thoi gian nghién ctu va tim hiéu dé tai: “Nghién citu khai
quat vé sdn xudt dién ning va lam mdt mdy phdt tuabin hoi. Di siu hé
théng hoa dong bg” véi su huéng dan rat nhiét tinh cua thay gido PGS. TS
Hoang Xuan Binh cuing véi su gitip d& caa cac anh trong cdng ty, thay cd
truong Pai Hoc Dan Lap Hai Phong va ban bé di giup d& em hoan thanh d
an dung han.Nha may nhiét dién 1a mot hé thdng hién dai, dap tmg day du cac
yéu cau ky thuat ciing nhu kinh té dac biét 1a hé théng em d3 di sdu phén tich
d6 1a hé théng hoa dong bo méay phat dién, do an da hoan thanh ding thoi han
véi mot s6 ndi dung co ban nhu sau:

-Tim hiéu tong quan vé céng nghé cia nha may nhiét dién

-Nghién ciru duoc qua trinh san xuat dién nang, hé théng l1am mat may
phat dién trong nha may nhiét dién

-Pi sau phan tich dugc hé théng hoa dong bo caa tram Nomura

Tuy nhién, em ty nhan thay dé 4n cta minh van con nhiéu han ché nhu
chua gigi thiéu duoc hét tat ca cac thiét bi cia mot nha may nhiét dién, chua
di phan tich duoc nhiéu hé théng hoa déng bo ...

Mic du da rat cb gang nhung thoi gian va trinh do ¢ han nén do an con
nhiéu thiéu s6t va nhiéu phan chua di sau phan tich dugc mong thay ¢ va cac
ban gop y dé do an ciia em dugc hoan thién hon.

Em xin chan thanh cam on!

Hai Phong, ngay...thang...nam 2014

Sinh vién thwc hién

Ngb Quang Thanh
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