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CHUONG 1

GIOI THIEU CHUNG
VE NHA MAY NHIET PIEN UONG Bi

1.1. LICH SU PHAT TRIEN.

Nha may nhiét dién Uong Bi 1a mdt doanh nghi€p Nha nudc, truc thudc
Téng cong ty Pién luc Vit Nam — B cong nghiép. Nha may nam gitta 1ong
thi xd Udng Bi tinh Quang Ninh. Trong tinh hinh dit nudc vira c¢6 hoa binh
vira ¢6 chién tranh, song Pang va Chinh Phii d3 quan tam dic biét dén su phat
trién cong nghiép nudc nha, Trong d6 cong nghiép ning lwong va hon ca 1a
cong nghiép dién phai di truéc mot bude. Pé dua nhiém vu cach mang d6 vao
hién thue cudc séng. Ngay 19/ 5/ 1961 Thu tudéng Pham Vin Ddng da bo nhat
cudc dau tién khoi cong xdy dung nha may nhiét dién Udng Bi. V&i sy gitip
dd vé cong nghé, thiét bi, k thudt ctia nha may va nhan dan Lién X6.

Nha may nhiét dién Udng Bi do phan vién LéNin — Grat thiét ké véi cong
suat 153MW. Gom 8 10 hoi, 4 10 trung ap va 4 10 cao ap, 6 to tua bin, may
phat duoc lép dat theo giai doan.

e Giai doan 1.

Lap dat hoan chinh va dua vao van hanh 2 10 trung ap (bK3 — 15 — 30b)
hai tua bin (KT235T) hai may phat (T2 — 12 — 2TB) 14 MW. Dugc khanh
thanh hoa luéi dién Qudc gia phuc vu nén kinh té quéc dan vao ngay
18/1/1964.

e Giai doan 2.

Nha may vira san xuat vira tiép tuc mé rong dén ngay 2/9/1965 di khanh

thanh 2 10 s6 3 va s6 4. Hai may phat dién s6 3 va s6 4 nang tong cong suat

may 1én 48 MW.



e Giai doan 3.

Trudce sy doi hoi vé dién cia qudc gia ngdy cang cao thi nha may dién lic
d6 khong thé dap tmg dugc. Nam 1974 Dang va chinh phu di quyét dinh mé
rong nha may nhiét dién Udng Bi nhim giai quyét trudéc mét nhitng doi hoi
cap bach vé dién. Dén ngay 3/2/1975 da cit bang khanh thanh 10 hoi cao ap
(HK 20 — 3 ning suat 110 tAn/gid) sb 5 va sb 6, tua bin s6 5 (TB ®60 2T — 55
MW) nang tong coéng sudt cia nha may 1én 98 MW.

e Giai doan 4.

Tiép tuc mé rong nha may dén ngay 15/12/1977 di khanh thanh giai doan
4 dua vao van hanh 2 10 cao ap s6 7 va sb 8 (6HK20 — 3 ning suatl10tan/gio).
Tua bin s6 6 (K60 90 — 3) may phat s6 6 (TB ®60 2T — 55).

Nha méy nhiét dién Uong Bi giit vai trd rat quan trong trong ludi dién
quéc gia va dac bi¢t trong hé théng dién mién Dong Bic Viét Nam, phuc vu
dac luc cho tam giac kinh té Ha Noi — Hai Phong — Quang Ninh. Vi vi tri d6
nam 1997 Chinh phu da quyét dinh m& rong nha may nhi¢t dién Uong Bi,
nang tong cong suat 1én 490 MW, voi cong nghé cao nham han ché tdi da 6
nhiém mai trudng. Moi thu tuc tham dinh dy 4n d3 di vao hoan tat. Lanh dao
nghanh dién dang rat cb ging dé sém di vao khdi cong xdy dung nha may
méi va hoan tat dy 4n vao nam 2009.

1.2. PAC PIEM SAN XUAT KINH DOANH.

Nha may nhiét dién Uong Bi do nha nudc va chinh phu Lién X6 giup
d5 vé cong nghé, k¥ thuat, vat tu va don vi truc tiép thiét ké 13 phan vién
Lé&Nin — Grat. Tat ca cac thiét bj déu dong bo theo thiét ké, noi chung ti 18
thiét bi vat tu caa Lién X6 13 rat cao ké ca mat kién trac xdy dung. Trong
nhimg nim gin day do khong duoc cAp phat va sitra chita bd sung thay thé,
thiét bi thi di quéa gia cdi. Mdi phan nho thiét bi da dugc thay thé sira chira,
xong chua chiém ti 1¢ dang ké. Mot s thiét bi dic chung déng bo theo thiét



ké bat budc phai nhap cua Nga. Nho nhat 1a choi than ctia may phat, cho dén
tua bin. Mot s6 thiét bi cii do cong nghé lac hau nhu thong tin do luong tir xa
d3 dugc thay thé méi bang tong dai dién tir. Thiét bi ty dong da thay thé bang
thiét bi tu dong PLC. Thiét bi do ludng sb, xong chiém ti 1& chua dang ké.
Nhién liéu chu yéu cua qua trinh san xuét 1a than. Vi du nim 1977 mét lugng
than tiéu thy 14 366.327 tan va c6 kém d6t dau FO khi khoi dong va luc sy cb
tat 16. Tong dau dét nam1977 1a 865.013 tan. San pham co ban va chi yéu cua
qua trinh san xudt 1 dién ning dugc bao thong qua ludi dién Quéc gia.

Trong bang 1.1 cho biét san luong dién ciia nha mdy trong 8 nim
(1991 -+ 1998). Ta thdy nha may dién Udng Bi 1a mot khau quan trong trong hé
théng, v4i tong cong suat 1a 153 MW né cung cap dién cho toan b dong bac.
Ttr thanh cai 110 kV caa nha may dién Udng Bi cung cép dién cho cac khu
vuc: Thanh phé Ha Long, Ha Tu, Cam Pha, Mong Duong, Tién Yén, Mdng
Cai bang hai dudng day 110 kV 1a dudngl75 va 176 c6 tong cong suét tir
40+60 MW.

Nha may nhiét dién Udng Bi dugc ndi voi ludi dién Quéc gia qua 4
duong day: Puong 173 va 174 di Pha Lai. Trong phuong thirc van hanh binh
thuong day 1a hai duong day quan trong, nd thudng xuyén ldy dién tir hé
théng (Thanh cai 110 kV ctia Pha Lai) vé thanh céi 110 kV cta nha mdy nhiét
dién Uodng Bi dé cung véi ngudn dién phat cua nha mdy nhiét dién Udng Bi
cung cip cho Xi miang Hoang Thach, E2.1 Thiy Nguyén. Thép Hai Phong,
E2.2 An Lac, E2.6 Ha Ly va ndi véi hé thong (Thanh cai 110 kV tram
E2.1Pdng Hoa) qua 2 duong day 171 va 172,



Bang 1.1. San luong dién va tang trudng trong cac nam.

Nam San luong ( MWh ) Tang truong %
1991 130.884 45,5
1992 53.111 51,1
1993 52.216 96,4
1994 117.000 228,4
1995 223.574 191,0
1996 357.724 168,0
1997 540.643 143,9
1998 600.600 110,9

1.3. PAC PIEM TO CHUC SAN XUAT.

La mot doanh nghi¢p thanh vién tryc thudc Téng cong ty dién Luc Viét
Nam véi nhiém vu chinh 13 san xuit dién ning cung cap dién 1én luéi Quéc
gia. Hoat dong theo quy ché phan cdp quan 1y ciia Tong cong ty dién luc. Bo
may quan 1y va lyc luong cong nhan lao dong dugc co cau to chirc theo md
hinh sau: nha may dugc cép trén bd nhiém mot Giam doc va mét pho giam

dbc k¥ thuat van hanh truc tiép quan 1y 6 phan xudng, ba phong va to trudng

ca.
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Hinh 1.1:
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So do6 co cau to chire quan 1y ciia nha may nhiét dién Uong Bi.




1.4. VAI TRO CUA PIEN NANG TRONG HE THONG LUOI PIEN.

Pién niang c6 mot vai trd quan trong dbi véi su phat trién cta con ngudi.
N6 1a ngudn nang lugng duoc con nguoi tao ra thong qua cac thiét bi may moc
va ngudn ning luong thién nhién khac. Tuy theo ting loai ning luong st dung
ma nguoi ta chia ra cac loai nha mdy chinh nhu sau:

* Nha may nhiét di¢n.

* Nha may thuy dién.

* Nha may dién nguyén tir.

* Nha may dién dia nhiét.

* Nha may dién st dung nang lugong gio.

Hién nay trén thé giéi va nudc ta cac nha may dién van tiép tuc dugc xay
dung va khong ngimg dugc hién dai hoa vé ki thuat cong nghé nhiam khai thac
t6i da vé cong sudt va giam tbi thiéu sy 6 nhiém moi trudng.

Cac nguén nhién liéu duoc khai thac tir thién nhién nhu than d4, dau mo,
dugc st dung tao nhiét nang cho cac nha may nhiét dién.

Hién nay c6 2 loai hinh nha may nhiét dién co ban:

* Nha may nhiét dién tuabin hoi.
* Nha may nhiét dién tuabin khi.

V&1 nha may nhi¢t dién tuabin hoi, cac nhién li¢u hiru co chu yéu la than bot
dugc dbt trong 10 hoi tao nhiét 1am héa hoi nudc trong cac gian 6ng sinh hoi.
Hoi sinh ra dugc van chuyén qua cac hé thong phén ly., qua nhiét.. . Dé dam bao
nhiét do, ap suit, luu lugng can thiét cho viéc sinh cong tdt nhat phu hop voi
yéu cau k¥ thuat va cong suat thiét ké. Sau d6 hoi bio hoa dugc dua vao cac
tang canh tuabin.

Sau tuabin hoi nudc thu hdi tuan hoan lai. V&i cic nha may nhiét dién tuabin
khi, khong khi ngoai tro1 sau khi dugc lam sach, loai bé hoi nuéc dugce hé théng
6ng dan dua vao mot may nén khi dé nang ap sudt khi 1én. Khi ap suit cao dugc

dua vao hé théng budng dbt va duoc dbt voi nhién liéu ( thudng 1a khi gas ).



Chat khi sau khi ddt co nhiét do va ap suét cao dugc dua vao cac tﬁng tuabin khi
sinh cong, tuabin quay may phat dién va ¢ dau cuc cac mdy phat ta ciing thu

dugc nang luong duodi dang dién nang.

1.5. NGUYEN LY SAN XUAT PIEN NANG CHUNG.

Day chuyén cong nghé san xuét ciia Cong ty 1a lién tuc, khép kin: than tir
trong kho than khd duoc van chuyén qua hé théng bang tai ngang, bang xién vao
kho than nguyén dua vao nha mdy nghién, tai day than dugc nghién thanh bot
qua quat tai bot dua 1én kho than bot, nho hé théng may cip nhién liéu va gid
dua vao 10 d6t. Khong khi qua quat gio va bo say khong khi dua vao 10 dé dot
trude d6 duge sy 1am tang nhiét d6 cua than bot khi vao 1o bat ltra chay ngay.
Nudc da duge xtr 1y héa hoc di qua bd ham nude, cung cap vao bao hoi xudng
cac dan ong sinh hoi, nudc trong 10 duge dun ndng bde hoi qua phan tmg chay,
hoi duoc siy kho toi 535°C, dua sang mdy tuabin kéo may phat dién san xut ra
dién. Khi may phat ra dién nhd c6 may kich thich dong dién mot chiéu thanh
dong xoay chiéu qua may bién thé dién ap duogc ting 1én 220 kV, 110kV, 35 kV,
6.6 kV truyén tai trén hé thong hoa véi ludi dién quoc gia. Sau khi nhién liéu
chay tao thanh tro xi dugc lam lanh qua nudce va dap nat cho xuéng muong thai
xi ding bom téng day. Bom thai hut dua xi trong 6ng ra hd chira xi. Lo chay
sinh ra khoi duoc dua qua bd ham nudce, bd séy khong khi dé tan dung séy nang
nhiét do khong khi va nudce trude khi vao 10, roi duoc quat khoi dua vao binh
ngung, tai day hoi nudc duge ngung tu thanh nude nhd hé théng 1am lanh cua
nudc tuan hoan bom tir séng Udng 18n, con luong rat nhé duge xa ra ngoai troi.
Sau do, nudc dugec bom ngung tu qua binh gia nhiét ha &p va dua vao khur khi
Oxy, roi dua qua bom tiép nudc cung cap lai cho 10 hoi, ciing con trich lai mot
phz‘in hoi nude & tuabin dé duge gia nhiét cao, bo khir khi va gia nhiét ha ap voi
muc dich tan dung nhiét d6 cua hoi sau khi phat cong Suat.

San pham lam ra dén dau phai tiéu thu ngay dén d6 (do tinh chit cong

ngh¢) khong c6 san pham dé dang ciing khong c6 san pham du trir ton kho.



Cong ty Nhiét dién Udng Bi 1a cong ty dién san xudt san pham 1a dién ning,
nhién liéu cha yéu str dung dé san xut 1a than, dau va nudc véi cong nghé san
xuét lién tuc, khép kin, c6 dac tinh k¥ thuat cao va phuc tap, yéu cAu do chinh
X4c an toan cao. San xuat va hoa vao dién qudc gia thong qua ludi dién phan

phéi dua dén cac ho tiéu thy.



CHUONG 2
GIOI THIEU CHUNG VE TUABIN HOI-KHI

2.1. KHAI QUAT CHUNG.

Tuabin hoi nudc dau tién xuét hién dau thé ki XIX .Nhitng nguoi dau tién
ché tao ra Tuabin hoi nuéc 1a Gustav Laval (nguoi Thuy Sy) va Charles Parsons
(Anh).

Niam 1883 Laval dd ché tao ra Tuabin xung lyc mot tAng voi nhimg 6ng phun to
dan dat cong suit cua loai Tuabin nday nhé . Tuabin nay duoc ché tao theo
nguyén ly qua trinh banh truong hoi chi xay ra trong day canh tinh dugc goi la

Tuabin xung luc.

Hinh 2.1. So d6 céu tao Tuabin

Vao nim 1884 k¥ su ngudi Anh Charles Parsons dé ché tao ra Tuabin nhiéu

tang.Moi ting gom mot diy éng phun va mot diy canh dong trong dé hoi banh
truéng tir tdng nay t6i ting khac .Tuabin loai nay hoi khong chi banh truéng
trong ddy canh dong ma con banh trudng trong day canh tinh goi 1a Tuabin phan



lwc.Nam 1912 Tuabin huéng truc du tién do hai anh em nguoi Thuy Pién
Tustre ché tao.

Vao thé ky XIX nghanh ché tao Tuabin phat trién v6i nhip d6 cao, nim 1924
ngudi ta ché tao ra Tuabin ngung hoi v6i cong suat 200MW va thong s6 hoi ban
daul,IMPa , 300°C. Nam 1928 san xuit dugc Tuabin 200MW , 12,8Mpa ,
565°C. Vao thap nién 70-80 cho ra doi loai Tuabin st dung trong nha may dién
nguyén tir véi cong suat 70MW,225MW,500MW,1030 MW, véi tan s6 25
vong.s-1, 50 vong.s-1. Trong nén cong nghiép hoa hién dai héa hién nay nhu cau
str dung ning luong ngay mot quan trong va khong thé thiéu trong cudc sdng
cling nhu trong qua trinh san xuét.

Trong nhitng ndm gan ddy cac nha may thiry dién & nudc ta da va dang duoc
phat trién mot cach nhanh chong nhu :nhiét dién Pha Lai 1l ,Udng Bi ,Phi My
... Nuéc ta hién nay cac khu céng nghiép dang phét trién manh va nham phuc
vu cho doi song nhan dan ngay cang tot hon.Vi thé nudc ta dang phat trién
nhiéu nha may nhiét dién c6 cong suat ngiy cang 16n hon, cong nghé ngay cang
tién tién hon.

2.2. CAU TAO VA NGUYEN LY LAM VIEC CUA TUABIN HOI NUOC

Tuabin hoi nudc hay con goi 1a déng co hoi nuédc, trong d6 thé nang cua hoi
ban dau s& chuyén hoa thanh dong ning, sau d6 chuyén thanh co ning 1am quay
banh cbng tac.

2.2.1. Ciu tao

Sipam s}
| Medium-pressure
furbine g

Hinh 2.2. So d céu tao cta Tuabin hoi nuée

10



Pay 1a mot Tuabin truc ngang dong nudc chay qua van nap, mdi han lap, vo
xodn ¢ va day roto quay. Dé tién lap dit va dai tu thiét bi nay c6 mot cau tric
hai tru ban 1& 15 hat thang dimg. Bo phan phdi Tuabin gém c6 nhitng bo phan
Sau:

> Bo ong nap:

Bo 6ng nap gébm c6 éng van nap, mdi han lap, dng dang nén, va éng khuyu.
D6 1 phan dau tién ctua Tuabin. Van nap ngit dong chay khi Tuabin xay ra cac
su ¢6 khan cap hodc ngimg dai tu. Ong nap c6 bo phan han véi ap sut chiu
dung va hiéu suét thuy luc thuan loi.

» B0 phan chinh:

Canh dan hudng 1am bang thép khong ri 1a mot két cau co hai tru d&. Nap cot
a4p va vong dai day c6 vo bang thép ZG230-450. B phan phdi c6 cau tric 14
truot don gian dé tién lap dat va dai tu. Co cac chdt truot bao vé gitta thanh chin
dong va thanh chan dong tu dong.

» Bo phan quay

Roéto duoc lép dat trén phﬁn mo rdng cua truc by phan diéu chinh véi chém
va con roto. Vo roto 1am bang thép khong ri chdng xam thuc t6t va ¢ dic tinh
mai mon.

> Bo 6ng hat

Bo 6ng hut gém cd mot thiét bi nap khi, mot éng khuyu, va mdt 6ng hinh
non. Thiét bi nap khi duoc lap gitta vong dai day va éng khuyu. Dé giam do
rung thuy luc va anh huong dén khi xam thuc can phai c6 thiét bi nap khi va khi

bd sung tu nhién & ngoai ving dinh danh cua thiét bi.
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2.2.2. Nguyén ly hoat dong

B
ik

Hinh 2.3. So d6 nguyén 1y hoat dong Tuabin

Thiét bi Tuabin hoi gdbm c6:

Lo hoi 1: Trong d6 nudc cap dudi 4p suat tuong tng s& chuyén hoa
thanh hoi bao hoa.

Bo qua nhiét 2: O day s€ lam tang nhiét do hoi téi1 gia tri da cho.

Tuabin 3: Trong d6 thé ning cia hoi nudc chuyén héa thanh dong ning, con
dong nang chuyén hoa thanh co ning trén truc.

Binh ngung 4: Dung dé 1am ngung tu hoi thoat khoi Tuabin.

Bom nudc ngung 5: Dé bom nude ngung vao hé théng gia nhiét hdi nhiét
(7&10).

Binh khtr khi 8: Chu yéu dé khir khi oxi trong nudc cap.

Bom nudc cip 9: Dé bom nude cip vao 10 hoi.

May phat dién 6: Dé phat dién.

Qua trinh ngung hoi dang ap thuc hién trong binh ngung 4, hoi sau khi thoat
khoi dudi Tuabin 13 hoi bdo hoa am. N6 duoc day vao binh ngung dé nhan nhiét

hod hoi va bién thanh nudc. 3-3 La qua trinh nén nudc tir ap sudt P, & binh
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ngung vao 10 hoi ¢6 ap suét P; nhd bom cip 1(qua trinh xem 13 doan nhiét). N6
tiéu hao mot cong tuong tng W, . Thuc té Wp<<Wr. La qua trinh gia nhiét
dang 4p tir nude chua soi bién thanh hoi qua nhiét sau d6 hoi nay duge day vao
Tuabin.
2.3. PHAN LOAI
Tuy thudc vao tinh chit cta qua trinh nhiét c6 thé phan biét cac loai tua bin
hoi
nudce chit yéu nhu sau:
2. 3.1. Theo ting s6 cong tic
= Tuabin mot ting ( Single- stage turbines) c6 cong suéat dat nhé thuong
dung dé cho may nén ly tdm, bom , quat...
= Tuabin nhiéu ting ( Multistage turbines ) gédm nhiéu tang cdng tac ( xung
luc hay phan lyc ) ndi tiép nhau cé cong suat Ion.
2.3.2. Theo huéng chuyén dong ciia dong hoi
= Tuabin doc truc (Axial turbines ) c6 dong hoi chuyén gan nhu song song
Vai
truc.
» Tuabin huéng kinh (Radial turbines) dong c6 hudéng vudng goc vai truc
hay c6 thé 1a ly tim hay huéng tam.
2.3.3. Theo nguyén ly tac dung ciia dong hoi
= Tuabin xung luc
Hoi nudc chi gian nd dé tang toc trong 6ng phun hay trong ranh canh tinh
nhiét nang cua hoi chuyén thanh dong ning cta dong ,trong diy canh tinh chi
xay ra sy bién d6i dong ning thanh co niang.Ngiy nay nguoi ta ché tao tang
xung luc c6 do phan luc nhét dinh dé tang hi¢u suét ctia no.
= Tuabin phan luc
Su gian nd cua hoi nudc xay ra trong ranh canh tinh va ranh canh dong véi

murc gan nhu nhau .
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2.3.4. Theo dic diém ciia qua trinh nhiét

» Tuabin ngung hoi

Trong d6 toan bd luu lwgng hoi méi luu lwgng hoi trich gia nhiét déu di qua
phan chuyén hoi banh truéng dén ap suat bé hon ap suét khi quyén rdi vao binh
ngung. Trong d6 nhiét cta hoi thoat ra truyén cho nudc lam mat va mat di mot
cach vo6 ich dung dé kéo may phat dién va san xuat dién nang dat hi¢u suét nhiét
tuong dbithap.

= Tuabin doi ap

Trong loai Tuabin nay hoi banh trudng téi ap suat dudi ap suat khi quyén con
nhiét ciia nude lam mat binh ngung thi duoc ding cho cac nhu ciu sinh hoat cho
nganh noéng nghiép. Trong loai Tuabin nay ap suat hoi sau tang cudi ciing thuong
16n hon 4p suat khi quyén.

= Tuabin ngung hoi c6 trich hoi diéu chinh:

Loai Tuabin nay ngoai viéc trich hoi gia nhiét hoi nhiét (khong diéu chinh)
con botri mot hodc hai cira trich hoi ¢6 diéu chinh ap suét theo nhu cau dé dung
cho muc dich cong nghé va sudi 4m. Hoi trich dugc diéu chinh ¢ luu luong 16n
hon so véi loai chi ¢o trich hoi gia nhiét va khong phu thudc vao phu tai cta
Tuabin, con 4p sudt trong ctra trich hoi thi gitt khéng ddi.Luu luong hoi con lai
s& di vao phan ha 4p roi thoat vé binh ngung hoi.Hiéu suat tai gian may c6 thé
dat t6i 42 — 45 % Tuabin hoi c6 trich hoi diéu chinh rat phu hop vé6i viéc phdi
hop san suat dién ning va nhiét nang.

= Tuabin ngung hoi c6 cita trich diéu chinh trung gian:

Trong Tuabin nay hoi trich tir tAng trung gian dugc dan vé hop tiéu thu nhiét
luong hoi con lai tiép tuc 1am viéc trong cac tang khac va di vao binh ngung. Ap
suat hoi trich duoc tu dong duy tri & mirc khong ddi.

= Tuabin cd cira trich hoi diéu chinh va ddi ap:

Pé phuc vu cac ho tiéu thu nhiét c¢o6 nhu cau véi 4p suat khac nhau, ¢ thé

ding Tuabin co cira trich hoi diéu chinh va ddi ap. Trong d6 mot phan hoi voi
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apsuat khong ddi dugc trich tir ting trung gian phan hoi con lai, sau khi di qua
cac tang tiép theo s& dan vé ho tiéu thu nhiét v4i ap suét thap hon. Tuy thudc vao
ap suat ctia hoi dan vao Tuabin ma chia ra:

- Tuabin thap ap véi ap suat hoi méi tir 1,2 ¢én 2 MPa

- Tuabin trung ap véi ap suat hoi méi khdng qua 40 MPa

- Tuabin cao ap vé6i ap suat hoi méi tir 60 dén 140 MPa

- Tuabin trén cao 4p voi ap suat trén 140 MPa
2.4. CACH NANG CAO HIEU SUAT CUA CHU TRIiNH

2.4.1. Hiéu suit ciia chu trinh

_w_ Q1
n=5=12
W : Cong sinh ra cua chu trinh, ki/kg
Q; : Nhiét lwong cap vao chu trinh kl/kg
Q. :Nhiét luong thai ra kJ/kg
Cong sinh ra cua Tuabin
W;=l,-1,

Don vi do 1a kJ/kg.
Cong tiéu hao cua trong qué trinh nén cua bom Wpe:
Wp:|3’ - |3 - V.(Py -Pg) - V(Pl - P3)
Cong sinh ra cua chu trinh W
W:Wt - Wp =|1- |2-(|3-|4)

Nhi¢t luong cép vao cua chu trinh

W

n - — = (I 1- Ig)/(ll-lg)

Q1
Suat tiéu hao hoi d 13 lugng hoi can thiét dé san xuat ra 1kWh dién nang:
d =3600/(i1-i2), kg/KWh
Néu Tuabin hoi c6 cong suat 1a Kw thi luwong hoi tiéu thy s& 1a D=N.d luong

hoi D nay chinh 1a hoi phai cung cap.
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2.4.2. Cach ning cao hiéu suit

Thay chu trinh Rankin bang chu trinh Cacno tuong tmg dé thay rd hon khi
thay nhiét do thay doi T trén doan cAp nhiét bang nhiét do tuong dwong khong
doi Ty

Nie=Nc=(Tw-TK /T

Vi nhiét do hoi thoat Ty va nhiét d6 hoi nudc T, =const néu tang ap suat ban
dau Py thi nhiét do hoi bao hoa ting , Ty ting dén Tyy. Theo(1-1) thi 1), ting
Nhiét giang 1y thuyét ctia Tuabin Hy sé ting v6i Py cho dén luc duong tiepl,
tuyén ab voi duong dang nhiét To = const song song doan dang ap P, = const.
Néu tiép tuc ting Py nhiét giang s& bit dau giam khi nang ap suat ban dau Py voi

To dd cho va ap suat cudi Py = const thi 1am ting d6 am cudi, s& giam hiéu suat
twong doi M oi cua Tuabin 1am cho quat bi mon do am <= 14%. Cho nén khi

nang suit ban dau ciing can ting nhiét d6 ban dau hay 13 4p dung qua nhiét trung
gian.Khi ting ap suat mdi thi cling phai nang cao nhiét d6 hoi méi. Trén gian do
T-S khi ting nhiét d6 hoi ban dau tir t; dén to; s& lam ting nhiét do cap nhiét
trung binh tir ty dén tyq. Khi te=const twong tng 1, ting.
2.4.3. Anh hwéng ciia ap suat cudi

Néu giam ap suat hoi thoat khi cac théng sé ban dau Py va to= const s& lam
nhiét do ngung tu cta hoi tirc t ¢ s& giam khong dang ké cho nén khi giam pk
thi ting hiéu nhiét do trung binh ctia nhiét cip va thai ra ting nhiét giang ly
thuyét va ting n; ciia chu trinh.
=> Nang cao hiéu suit:

e Nang cao hiéu suat théng qua hoi moi

Véi nhiét d6 hoi thoat Ty va nhiét do hoi méi T, khong ddi néu ting ap suit
hoi ban dau P, thi nhiét d6 hoi bdo hoa sé ting. Do d6 nhiét 4o tuong duong cap
nhiét s€ tang tr Ty dén Ty, Theo cong thirc sau thi hi¢u xuit cta chu trinh s&

tang lén.
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Hinh 2.4: So sanh céc chu trinh Iy tudng véi ap sudt ban dau khac nhau trén gian
doT-S

i . 1 ]

]
1 41

Nhung cang ting 4p xuit ban dau nhiét d6 twong duong cta chu trinhTyq lUc
dau ting, sau d6 do ting phan nhiét ding dé dun nudc t6i nhiét d6 bio hoa nhip
d6 ting ay cham dan va néu tiép tuc ting ap suat 1én nita thi s& 1am giam Ty va
hiéu qua kinh té ctia chu trinh.

Nhiét giang 1y thuyét cua Tuabin H, s& cing ting voi P, cho dén luc duong
tiép tuyén ab voi duong dang nhiét (trén gian d6 T-S) t, = const song song voi
doan dang 4p Py = const. Néu tiép tuc ting P, nita thi nhiét giang s& bat dau giam
Tir gian @6 T-S rd rang 1a 1, cua hoi méi voi T, = const diéu d6 cling 1y giai
duoc tai sao dat hiéu suét No cuc dai khi co ap suét hoi P, cao hon so véi ltc ¢o
nhiét giang cuc dai Ho.

Khi nang ap suét ban dau po voi nhiét d6 t, di cho va ap suat cudi P, khong
d6i thi s& lam tang d6 am cudi cta hoi. Nhu vy s& lam giam hiéu suit trong

tuong doi Noj cua tua bin lam cho canh quat bi mai mon, d¢ am cuoi khong dugc
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vugt qua 14% . Cho nén khi ting ap suit ban dau ciing can ting nhiét d6 ban dau
hay 14 4p dung qua trinh nhiét trung gian. Vi du ddi véi Tuabin ngung hoi khong
c6 qua nhiét trung gian vé6i ap sudt hoi méi P, = 3.5+4 MPa khéng duoc duéi
500°C. N6i chung 13 khong thé xét viéc nang cao hiéu sudt hoi méi téi hiéu qua

kinh té cua chu trinh tach ro1 viéc nang cao nhi¢t o hoi mai.

3 b2MPy

10
0 "”’7,: Zj%ff = 400 C = conts
a 4’7

AT \l
nb o H
=4KPa(t=28.6C)

T,

Hinh 2.5. Sy thay d6i ctia nhiét giang 1y thuyét H, tiy thudc vao ap suit ban dau
khi nhiét 46 ban dau t, va ap suat cudi P, khong doi (ab- duong tiép tuyén voi
duong dang nhiét t, va song song véi duong dang ap Py

e Nang cao hiéu suit thdng qua caa nhiét do hoi méi.

Anh huéng ctia nhiét d6 hoi méi ban dau téi hidu suat nhigtduoc thay rd trén
gian dd T-S. Tang nhiét do hoi ban dau tir t, dén tg; s& lam tang nhiét do cép
nhiét trung binh tir Ty dén Ty (hinh 4), khi nhiét @6 hoi thoat Ty gitt khong doi

tuong tng hiéu suat nhiét cua chu trinh ting lén.
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Hinh2.6. Anh hudng cta ap suat ban dau P, dén nhiét giang Iy thuyét H, va

hiéu suat tuyét doi lytuong nt véi ap sut hoi thoat khong doi Py = 4 kpa.

Tig1 cuia chu trinh sau con nhiét do hoi thoat ra cta hai chu trinh thi béng
nhau nén hiéu suat cua chu trinh sau cao hon chu trinh dau .

Néu qua trinh banh truéng két thuc & ving hoi am thi khi nang nhiét d6 ban
dau 1én do am cua hoi trong cc tang Tuabin cudi s& giam. Do d6 khi nang cao
nhiét d6 ban dau khong nhiing ting hiéu suat nhiét ma hiéu suat trong tuong dbi
cling tang 1én.

Néu tiép tuc ning nhiét d6 ban dau 1én nita qué trinh banh truéng c6 18 két
thic ¢ vung hoi qua nhiét. Trong truong hop nay nhiét do cuia nhi¢t thai trung
binh tang 1én chut it . Nhung vi cac dudng dang ap ¢ ving hoi qua nhiét phan ky
theo hinh quat vé phia trén va phia phai nén nhiét do cp nhiét trung binh ting
nhanh hon nhiet do ctia nhiét thai, cho nén hiéu sudt nhiét ctia chu trinh ciing
tang 1én. Nhu vy 1a khi ting nhiét 6 ban dau cua hoi s& 1am ting hiéu sut

tuyét di ctia chu trinh.
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Hinh 2.7. So sanh cac chu trinh nhiét Iy tudng véi cac ap suat cudi khac nhau

trén gian d6 T-S
Nang cao hiéu suat théng qua ap suat cuoi:

P06 ngung néu giam ap suat hoi thoat py khi céc thong s hoi ban dau p, va t,
khong doi sé lam giam nhiét tu cua hoi , tic 1a 1am giam nhi¢t do hoi thoat Ty .
Nhiét do cip nhiét trung binh Ty s& giam khong dang ké . Cho nén khi giam ap
suit cudi bao gid cling 1am tidng hiéu nhiét d trung binh cua nhiét cip va nhiét
thai ra ting nhiét giang 1y thuyét va tang hiéu suét nhiét cua chu trinh. Diéu d6
c6 thé khang dinh khi ta nghién ctru hai chu trinh nhiét chi c6 ap suat cudi khac
nhau trén gian d6 T-S (hinh 5). Dién tich abcdea (g v&i chu trinh thir nhét )
16n hon dién tich a’bede’a’ cta chu trinh tha hai v6i ap suat cudi cao hon mot
dai luong bang dién tich gach chéo aa’e’ea.vdy 1a nhiét giang 1y thuyét cua chu

trinh th nhit cao hon chu trinh thir hai.
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Nang cao hé suét nhiét caa chu trinh bﬁng cach tang hiéu suét nhiét do gifra
ngudn ndng (nhiét cap cho 10 hoi) va ngudn lanh (nhiét trao cho nudc tuan hoan)
Vi du:

> Tang ap suat, nhiét do hoi ban dau.

> Giam ap suat cudi (tang chan khong trong binh ngung).

> Ap dung gia nhiét nuéc cap.

> Ap dung qué nhiét trung gian.

Nang cao hiéu suat tuong ddi cta thiét bi bang cach hoan thién ciu tao cia
Tuabin va may phat, cha yéu 1 giam bdt cac ton that trong phan chuyén hoi cia
Tuabin va giam bét ton thit co ciing nhu ton that trong may phat.

2.5. TUABIN KHi
2.5.1. Ciu tao

La loai dong co nhiét c6 dang rotor trong do chat gian nd sinh cong la khong
khi. Pong co gom ba bd phan chinh 13 khdi may nén khi (tiéng Anh:
compressor) dang rotor (chuyén déng quay), budng ddt dang ap loai hd, va khoi
Tuabin khi rotor. Khéi may nén va khéi Tuabin c6 truc duoc ndi véi nhau dé
Tuabin 1am quay may nén.Khi nén dua vao budng dot tron véi khi nhién liéu va
dét, khong khi nén nhan dugc nhiét tir khi ddt va gian n¢ -> khong khi gian no
s& 1am quay cac Tuabin. My phat dién Tuabin khi c6 thé c6 cong suat toi 480
MW.
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Hinh 2.8. So d céu tao cta Tuabin hoi

2.5.2.Nguyén ly hoat dong ( duwa vao Chu trinh Brayton)
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P:Ap suat; v: thé tich; q:nhiét luong; T: Nhiét do K°; S: Entropy
1-2: Nén dang Entropy tai may nén;
2-3: Gia nhiét dang ap tai budng dot
3-4: Gidn no sinh cong ding entropy tai Tuabin

4-1: khép kin chu trinh ddng 4p bén ngoai méi trudng
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May nén khi quay lam khong khi tir ctra hat ciia may nén dugc nén lai dé
ting 4p suat, trong qua trinh d6 khong chi 4p suat ting ma nhiét do ciing tang
ngoai y mudn. Pay 1a qua trinh ting ndi ning khong khi trong may nén sau do
khong khi
chay qua budng ddt, tai day nhién liéu (dau) duoc dua vao dé tron va dét mot
phan
khéng khi. Qua trinh chay 14 qua trinh gia nhiét dang ap trong d6 khong khi bi
gia
nhiét tang nhiét 4o va thé tich ma khong ting ap suat. Thé tich khong khi duoc
tang 1én rat nhidu va c6 nhiét 6 cao duoc thdi vé phia Tuabin véi van tdc rat
cao. Tua bin 1a khéi sinh cong tai day khong khi tién hanh gidn né sinh cong, ndi
nang bién thanh co nang,ap suat, nhiét do va vén tde khong khi gidam xuéng bién
thanh ning luong co hoc dudi dang md men tao chuyén dong quay cho truc
Tuabin. Tuabin quay sé& truyén md men quay mdy nén cho dong co tiép tuc lam
viéc Phan ning luong con lai cua dang khi nong chuyén dong véi vén tée cao
tiép tuc sinh cong co ich tuy thudc theo thiét ké cua timg dang dong co phut
thang ra tao phan luc néu 1a dong co phan luc ciia may bay hoic quay Tuabin tu
do (khong ndi voi may nén khi) dé sinh cong nang hitu dung ddi voi cac loai
dong co Tuabin khi khéac.

2.5.3. Céc dic diém ciia déng co Tuabin Kkhi :

Pong co rotor: Trong dong co nay cac khdi cong nang chinh 1a may nén va
Tuabin chi ¢6 chuyén dong quay mot chiéu khac voi dong co pittong c6 khoi
cong nang chinh 14 pittong ciia xi lanh chuyén dong tinh tién.

Pong co loai hé (tuyén khi hé): Khong khi tir 16i vao clia may nén qua budng
d6t va ra khoi Tuabin déu chay qua khoang khong gian hé khong c6 ving khong
gian b1 dong kin (vi du nhu & dong co pittong, khong khi sinh cong trong xi lanh
1a ving khong gian kin ngin cach v4i bén ngoai bang cac van xu pap). Vi tinh

chat hé nhu vay dam bao cho qua trinh chay trong budng dbt 1a qué tr.nh chay
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dang ap (4p suét gitr nguyén) néu chay trong khéng gian kin qua trinh chay s&
lam ting ap suat khong khi 1am ap suét trong budng ddt cao hon ap suét tai may
nén, khong khi bi gia nhiét co thé thoi nguoc lai may nén.

Pong co qua trinh lién tuc: Chu trinh nhiét dong Iuc hoc ctiia ddng co Tuabin
khi 1a chu trinh Brayton. Vé co ban no giéng v6i chu trinh ctia dong co pittong
cling c¢6 cac chu trinh hiit — nén — gia nhiét (d6t) — gidn nd. Nhung & dong co
pittong tat ca cac giai doan d6 dién ra tai cing mot bo phan (tai xilanh dong co)
nhung & cac thoi diém khac nhau, luan phién theo qua trinh hut, nén, nd, xa. Qua
trinh nhu vay la qua trinh gian doan. Con tai dong co Tuabin khi cac qua trinh
nay dién ra lién tuc nhung tai cac by phan khac nhau tai may nén qua trinh nén
lién tuc, tai budng dot lién tuc qua trinh gia nhiét, va tai Tuabin lién tuc qua trinh
gidn nd sinh cong. Chinh yéu t6 nay quyét dinh tinh cong suét cao cua loai dong
CO nay.
2.5.3.1. Khoi nén khi

Khéi nén khi 1a mot trong cac khdi cong nang chinh ciia dong co Tuabin khi
c¢6 chirc nang 1am ting ndi nang (ap suat) khong khi tao ap suat cho dinh trén
(dinh 3 hinh d6 thi P-V ctia chu trinh Brayton) cho qua trinh gidn né sinh cong
(giai doan 3-4 trong d6 thi P-V Brayton) ap sudt sau may nén cang cao thi hiéu
suat nhiét dong luc hoc cang 16n. Do d6 may nén khi quyét dinh hiéu suét cua
dong co, tai cac dong co Tuabin khi hién dai doi hoi ty sé nén (Ap sudt sau may
nén/ap suat trudc may nén) phai tir 10-20. T4t ca cac loai may nén khi trong
dong co Tuabin khi déu theo nguyén tic dung ranh diffuser (thiét dién ranh khi
nd ra) dé bién dong nang (van toc) cua dong khong khi thanh ndi ning (ap suit).
Khéi nén khi ctia dong co Tuabin khi c¢6 thé gom cac loai nhur:

Ly tdm: Khong khi tir ctra hat gan truc dudi tic dung cta luc ly tim chay
theo ranh cta canh ly tdim chay ra ban kinh 16n hon,dia canh quat quay tao cho
khong khi c6 van toc tuyét dbi ngay cang cao va khi chuyén dong ly tim theo

chiéu ban kinh, ranh dia ly tdm c6 hinh dang thiét dién né ra (diffuser) s& lam
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giam vén tdc chuyén dong twong dbi cua khong khi ddi véi ranh dia ly tam va
lam tang ap sudt mot cach twong tmg (dong ning giam, ndi ning ting — dinh luat
bao toan va chuyén hoa ning lugng).

Loai may nén nay c6 hi¢u suét cao va mot loat wu diém khac. Tuy nhién voi
dong co cong suat 16n thi s& co kich thudc theo ban kinh 16n nén khong thich
hop cho may bay.N6 chi dé lip dit cho cac dong co cb dinh loai 16n hoic lap
han ché cho mdt s6 loai truc thang.

Cac tang rotor ctia may nén khi doc truc (cac tang canh quat quay) ¢ day
phan
Stator bi d& ra nén khong nhin thay cac canh dan huéng trung gian giita cac ting
1a cac canh c6 dinh gan vao stator

Loai may nén khi thong dung nhit trong cac dong co Tuabin khi hang khéng
la loai may nén doc truc vé mat khdi luong, hi¢u suat loai doc truc déu kém hon
may nén khi ly tim nhung c6 hinh dang thon dai hinh xi ga rat thich hop cho
dong co may bay. Trong loai may nén nay khong khi bi cac dia canh quat gia
tang van tdc tuyét dbi va lua khong khi chay doc truc trong cac ranh khi gitta céc
canh quat. Cac ranh khi nay c6 hinh dang thiét dién né ra (diffuser) va lam giam
van tdc twong dbi cua khong khi dong thoi lam ting ap suat. Vi hiéu suit nén
ctia loai canh quat doc truc khong cao nén may nén phai cé nhiéu tang canh
quat, khong khi bi nén tai mot ting duoc dan hudng va nén tiép trong tang ké
tiép. Pong co Tuabin khi hién dai thudng co tir 10-20 ting nén khi,giita cic tang
canh quat nén 1a cic tang canh dan hudng trung gian duoc gin cd dinh vao
stator. May nén ly tdm doc truc: Két hop tinh chét cta hai loai may nén co ban

trén.
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2.5.3.2. Budng dét

Hinh 2.9: Cac 6ng ltra ctia budng d6t:

Budng ddt cua dong co Tuabin khi 1a loai dng lira hé thudng 13 khoang 7-10
ong duoc bd tri thanh vong tron xung quanh tryc dong co phia sau khdi nén va
phia trude Tuabin. Mdi dng lira ¢6 mot voi phun nhién liéu dit & mat phia trudc.
Ong lira thuong 1a cac dot thép hinh con (gidng nhu cac dot con nhong) duge dat
sole gbi dau va dugc han véi nhau, tai cac duong han do6 cé rat nhiéu cac 16 nho
(duong kinh 16 0,5-1mm): khong khi ctia dong thtr cdp chay tir bén ngoai chay
qua c4c 16 nay s& tao thanh cac 16p khi lam mat sat mat ong lira bén trong dé bao
vé 6ng lira. Ngoai ra trén cac d6t cua dng ltra con co céc 16 to dé dong khong khi
thr cap tir bén ngoai di vao dé 1am chat gidn nd sinh cong va dé lam ngudi dong
Itra néng trude khi di vao Tuabin.

Khéng khi tir may nén gip cac ong lira s& bi chia thanh hai dong khi dong khi
so cap — dé dbt chay nhién liéu dong khi nay khoang 30% khéi luong khi va

dong khi thir cap khoang 70% dé 1am mat bao vé dng lira va 1am chét gidn no
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sinh cdng va dé hoa vao dong lra phut dé 1am giam nhiét d6 dong lra phut khi
di vao Tuabin.

Dong khi so cap di thiang vao dng lira qua cac khe xo4y tai mit trude 6ng ltra s&
tao thanh dong xody trdn véi suwong nhién liéu dugc phun ra tir voi phun nhién
liéu

va duge dét moi bang bugi (nén dién) luc khai dong sau d6 qua trinh chay 1a lién
tuc khong can dién nita.

Dong khi thir cip chay bao boc bén ngoai dng lira, mot phan dong khi nay di
vao cac 16 nho trén mbi han tiép giap cac d6t dng dé di vao bén trong 6ng lira tao
thanh 16p khi lam mat trén mit trong ctia 6ng lra dé bao vé dng ltra. Phan con
lai di vao céc 18 16n trén cac dot 6ng dé hoa vao dong lira phut phan khi nay dé
lam chat gidn nd sinh cong va dé giam bét nhiét 4o ctia dong ltra phut trude khi
di vaoTuabin. Tai trung tdm dong Itra phut nhiét d6 khoang 1500-1600°C nhung
khi di vao Tuabin nhiét do chi con khoang tir 800-1000°C.

Mit sau cta dng ltra dé hé hudng thang vudng goc vao dia canh Tuabin. Co
cau budng dot hé cho phép qua trinh chay gia nhiét trong budng dot 1a qua trinh
dang 4p,khong khi ting nhiét do 1én rat cao sinh thé tich rat 16n, sinh véan toc
phut rit cao nhung ap suét tai diém vao va ra khoi budng d6t 1a nhu nhau (diém
2 vadiém 3 trén d6 thi P-V cua chu trinh Brayton) qua trinh chay dang ap cho
phép ludng khi nong trong budng dét chi phut manh vé phia Tuabin ma khong bi
thoi ngugc vé phia khéi nén khi.
2.5.3.3. Tuabin

Tuabin 1a khéi sinh cong c6 ich hoat dong theo nguyén tic bién ndi ning
va dong nang ctia dong khi néng ap suit va van tdc cao thanh co ning ¢ ich
dudi dang mo men quay canh Tuabin, tai canh Tuabin dong khi nong gian né
sinh cong. Cac canh Tuabin khac voi canh may nén ¢ hinh dang thiét dién ranh
khi tai Tuabin 1a thiét dién hoi tu (converge) covan toc twong doi trong ranh khi

tang 1én 1am giam 4p suit nhiét d6 khong khi.
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Pé 1am mat cho canh Tuabin canh Tuabin s& dugc lam réng va bén trong
dugc din khi 1am mat. Canh Tuabin 12 bd phan chiu tng suat cao nhit va 13 bo
phan nhiéu rui ro nhat, vira chiu nhiét do rat cao vira quay vo1 van tdc rat 16n
nén cdng nghé ché tao Tuabin 1a tong hop cia cac thanh tyu cua nhiéu nganh
khoa hoc nhu luyén kim, vat li¢u, ché tao may...

Tuabin dugc ndi v6i may nén khi dé quay may nén khi va con duoc ndi véi cac
phu tai khac. Trong cac dong co may bay thudng chi co cac Tuabin ndi véi may
nén khi ma khéng cé Tuabin ty do (khong nbi vi may nén) con tai cac dong co
v6i nhitng cong niang khac thuong b tri Tuabin tu do dé nang cao hiéu suét
dong co nang cao tinh nang van hanh cua dong co.

2.5.3.4. Hé thong thap ap — cao ap

Vé mat hiéu suit sé 13 t6t nhat néu mdi tAng may nén — Tuabin quay theo c4c
van téc quay khac nhau (tang nén phia ngoai quay cham hon, ting phia trong
quay
nhanh hon) nhung nhu vy sé& rat phirc tap vé ché tao do d6 dé dam bao hop 1y
vé
ché tao va hiéu suat ngudi ta chia may nén thanh hai khbi: may nén thap ap (cac
tang phia trudc) va may nén cao ap (cac ting phia sau). Tuabin ciing duoc chia
thanh hai khéi: Tuabin cao ap (cac tang phia trudc) va Tuabin thap ap (cac tang
phia sau). Tuabin thap ap lai may nén thap ap, Tuabin cao &p lai may nén cao &p.
Nhu vay hai khéi may nén Tuabin niy quay theo cac van toc goc khac nhau,
chung 1a hai h¢ truc déng truc: truc cao ap bén ngoai va tryc thép ap bén trong.
2.6. UNG DUNG TUABIN KHi

Pong co Tuabin khi 12 dong co c6 sb lwong nhiéu nhat va 1a dong co chinh
cua
nganh hang khong cho may bay, ngoai ra né con dugc lip cho cic muc dich
khac
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nhu cho céc tram phat dién gio cao diém hodc cho tau bién cao tdc, tau hoa,
tham
chi mot so loai xe tang.
2.6.1. Pong co hang khong

Pong co Tuabin khi cho nganh hang khong vi tinh nang khoi luong kich
thude co thm quan trong rat 16n nén da sb 1a loai dong co c6 may nén doc truc
va c6 hai khéi cao ap va thap ap. Péi voi dong co phan luc thi dong co ¢6 thém
cac bo phan cuc ky quan trong 1a phéu phut va budng dot ting luc.

2.6.2. Dong co Tuabin canh quat

Hinh 2.10. So d6 dong co Tuabin canh quat:
1 Canh quat day chinh
2 Hop sb giam toc
3 bong co Tuabin khi
Pay 1a loai dong co Tuabin khi dé lai canh quat tao luc ddy cho may bay.
Dong co loai nay co6 hi¢u suét cao nhét nén tinh kinh té cao nhat trong cac loai
dong co Tuabin cia hang khong nhung vi dic diém luc ddy canh quat nén loai
dong co nay cho van toc thap nhat. Do d6 loai nay chuyén dé lap cho cac may

bay vén tai khoe can tinh kinh té cao nhung khong can vén toc 1on dién hinh nhu
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loai may bay vén tai Lockheed C-130 Hercules ciia My. Canh quat duoc ndi vao
truc may nén khi ap thap qua hop sé giam toc. Pic diém cua loai dong co nay 1a
Tuabin cua dong co vira lai may nén vira lai tai chinh 1a canh quat nén phai thiét
ké Tuabin sao cho str dung dugc hét ning luong cua dong khi ndng sau budng
d6t. Vi loai dong co nay dong khi sau khi ra khoi Tuabin c6 van téc con rat
thap, nhiét 46 va 4p suat gn can bang v6i moi trudng.Vi canh quat ndi thing
v6i may nén khi nén khi thay déi toc d6 s& anh hudng nhidu dén ché d6 lam viée
cia may nén va toan by dong co nén tinh linh hoat ctia loai dong co nay khong
t6t (hiéu suat giam khi giam cong suat, toc d6). Loai nay ciing dé trang bi cho
trye thing md men quay duoc truyén qua hdp sé va chuyén hudng dé quay canh
quat ning nam ngang.

2.6.3. Pong co Tua bin phan luc

—
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Hinh 2.11. So d6 dong co Tuabin phan luc
1: Cira thu khi; 2: My nén; 3: budng dét; 4: Tuabin; 5: Phéu phut
Pong co Tuabin phan lyc 1a dong co Tuabin khi dung dong nang cua dong
khi néng phut thang vé phia sau tao phan luc ddy mdy bay vé phia trudc. Pay 13
loai dong co dé trang bi cho may bay phan luc nhat 1a cac may bay chién dau
siéu am. Loai dong co nay cho van tdc cao nhét trong cac loai dong co Tuabin
ctia hang khong nhung tinh kinh té thap nhat.Tua bin cta loai dong co nay chi
khai thac mot phan niang lugng dong khi néng sau budng dét chi du dé lai may
nén khi con phan ning luong con lai ding dé phut thing vao mdi trudng tao

phan lyc . Chinh vi vy hiéu suat ctia loai dongco ndy thap.
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Céc loai dong co phan luc phai c6 thém mot thiét bi 1a phéu phut lip phia sau
Tuabin dé ting toc d6 dong khi. Néu 1a dong co cho may bay dudi téc d6 am
thanh thi phu phut c6 hinh héi tu con dbi v6i may bay siéu 4m thi ap dung phéu
phut si€u am .

2.6.4. Pong co Tuabin phan hre c6 budng ddt ting luc

La mot loai ciia dong co Tuabin phan luc dung cho cac may bay chién dau
cao t6t nhat 1a cac may bay tiém kich can phat trién toc do chién dau nhat thoi
that cao. V& cau tao dong co ndy rat giéng cac dong co Tuabin phan luc thong
thuong nhung c6 thém budng dét thir cap phia sau Tuabin va phia trude phéu
phut budng ddt nay con goi 1a budng dét tang luc tai budng dét nay cé cac voi
phun nhién liéu khi can tang tbc phun thém nhién liéu vao budng tang lyc dé dot
thém tao thém lyc day phan luc. Khi ting luc hiéu suat rat thap va ton rat nhiéu
nhién liéu nén may bay chi ting luc trong thoi gian ngan nhu khi cong kich, bo
chay hoac co dong tranh tén Iira.

2.6.5.Pdng co Tuabin hai vién khi

e

Hinh 2.12. So d6 dong co Tuabin phan lyc hai vién khi:
1: Canh quat ngoai; 2: dong co Tuabin khi; 3: dong khi di bén trong dong co;
4: dong khi di bén ngoai dong co
Pay 14 loai dong co ma cac canh quat ting ngoai cuing clia may nén ap thap
c6 ciu tao va kich thude dic biét lua khong khi lam hai dong: mot dong di qua

dong co va mot dong di vong qua dong co tao luc day truc tiép va hai dong nay
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hoa vao nhau tai phéu phut, vi vay dong co dugc goi 1a dong co hai vién khi.
Pay la phuong an trung gian gitra dong co Tuabin canh quat va dong co Tuabin
phan luc. DPdi voi loai dong co nay c6 mot chi sb rat quan trong do6 1a h¢ s6 hai
vién khi,m 14 ty 1& thé tich ctia khdi khi chay bén ngoai so voi khdi khi chay bén
trong dong co, (ddi voi dong Tuabin phan luc thuan tay m = 0),chi s6 cang 16n
thi dong co c6 hiéu suat cang tot va cang gidng dong co Tuabin canh quat va
van tdc cang thap, hé sb nay 16n hon 2 thi khong thé phat trién duoc van tde siéu
am. Con cac dong co siéu am c6 hé sé6 m thap hon hoic bang 2.

2.6.6. Pong co phan lwe canh quat

]

Hinh 2.13. Bong co Tuabin phan luc canh quat

1: canh quat ngoai; 2: capote (v6) ngoai; 3: dong co Tuabin khi; 4: luong khi

phan luc qua bén trong dong co; 5: ludng khi tao luc day tir canh quat khong qua
161 dong co

Pong co Tuabin phan luc canh quat 1a mot phién ban nhanh cta dong co hai
vién khi trong d6 canh quat ngoai nam han ra ngoai dugc bao bang vo capote
ngoai, vé nay ngan nén hai dong khi bén ngoai va bén trong dong co khong hoa
vao nhau. Nhin bén ngoai rat d& nhan ra loai dong co nay vi vo capote ngoai niy
ngin tao thanh 2 16p vo giat cap. Pay 1a dong co c6 hé sé m cao thudng tir 6-10
va nghiéng vé tinh chat dong co canh quat. Loai dong co ndy thuong ¢ cic may
bay hanh khach va van tai dan dung can téc do va tinh kinh té hop 1y. Cac may

bay hanh khach dan dung ndi tiéng Boeing va Airbus trang bi cac dong co nay.
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2.6.7. Pong co ¢ dinh

Ngoai nganh Hang khong dong co Tuabin khi con duoc trang bi cho mot s6
loai muc tiéu khac vi du cho hé dong luc cua tau bién cao tdc hodc cho mot sb
tram phat dién gio cao diém.Vi dong co Tuabin khi ¢ hiéu suat thip hon dong
co diesel nhung c6 cong suit rt cao nén ngudi ta chi dung loai dong co nay cho
muc dich cao diém: cac tram phat dién Tuabin khi chi phat dién vao gio cao
diém khi yéu cau cong suit ciia cic gid ndy cao hon muc trung binh vai lan
nhung thoi gian khong 1au. Céc tau cao tdc trang bi Tuabin khi cling chi dung
dong co nay khi can phat trién tbc do t6i da ngan han.Va mot dic diém rat noi
bat ctia dong co Tuabin khi ngoai nganh hang khéng la né c6 Tuabin #r do
(khong ndi v6i may nén) dé lai phu tai chinh. Pi véi loai dong co ndy cac
Tuabin cao ap, thap 4p khong sir dung hét tiém ning ning luong cua dong khi
noéng sau budng dét nd chi 14y du nhu cau quay hai may nén cao ap va thap ép,
con phan ning luong con lai s& tiép tuc duge gidn nd sinh cong trong cac tang
Tuabin tu do dé sinh coéng c6 ich cho phu tai chinh.
2.6.8. Cach ning cao hiéu suit ciia Tuabin khi

Tuabin khi duoc bd tri tai nhitng vi tri khong doi hoi cao vé yéu cau kich
thudc va khdi luong nén dé ting hiéu suat cta cum dong co Tuabin khi ,nguoi ta
con két hop vo1 cac chu trinh phy nhu tai tao, lam lanh khi nén tan dung nhiét
khi thai. Cac cum dong co nay thuong trang bi nén khi 1i tim c6 hiéu suat cao
hon loai doc truc.
Va mot dic diém rat ndi bat cia dong co Tuabin khi ngoai nganh hang khéng 1a
n6 ¢6 Tuabin tu do (khdng ndi véi may nén) dé lai phu tai chinh. Di véi loai
dong co nay cac Tuabin cao ap va thap ap khong st dung hét tiém ning ning
luong ctia dong khi nong sau budng ddt n6 chi ldy du nhu cau quay hai may nén
cao ap va thap ap, con phan ning luong con lai sé tiép tuc duoc gidn nd sinh
cong trong cac tang Tuabin tu do dé sinh cong c6 ich cho phu tai chinh. Hién
nay dé nang cao hiéu suat nguoi ta thuong sir dung két hop Tuabin khi va hoi (
chu trinh hdn hop) . Nhiét luong thoat ra tu Tuabin khi dugc dwa dén 16 thu
nhiét dé san xuat hoi nudc chay Tuabin hoi nudc . Hiéu suit cua chu trinh hon
hop dat 60% cao hon hiéu suét ciia Tuabin hoi nudc chi khoang 36%.
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CHUONG 3
QUY TRINH VAN HANH TUABIN

3.1. NHUNG QUY PINH CHUNG.

Tuabin may phat 1a mot t6 hop may dong b, nd duge van hanh bsi nhiing
nhan vién duoc dao tao lanh nghé. Vi vy, tat ca cac nhan vién van hanh phai
dugc dao tao cho cac chirc danh theo quy dinh. TAt ca cac nhan vién van hanh va

cac nhan vién bao dudng thuong xuyén phai xem quy trinh nay.

Huéng dan dua ra trong quy trinh nay dam bao rang cac nhan vién véan
hanh c6 sy hiéu tong quan vé cac yéu cau an toan cho van hanh thiét bi dién va
co nhiét trong mdi trudng c6 nguy co tiém an. Cac hudng dan nay ap dung két
hop véi cac quy tic an toan va cac quy dinh ap dung tai to may theo cac yéu

cau cu thé cho hoat dong ctia cac thiét bi khéc tai t6 may.

Viéc van hanh thiét bi mot cach an toan, kinh té hoan toan phu thudc vao

quyét dinh ctia nguoi van hanh.

Chi nén thay thé cac bo phan védi cac phu tung dy phong, ma céc phuy ting
du phong nay 1a gidng hét véi ban gde. Khi dit hang phu tung dy phong ludn
ludn phai tim hiéu cac thong tin yéu cau tir BZD. Quy trinh ndy phai dugc duy
tri trong sudt tudi tho ctia thiét bi dugc cung cap.

Trong thoi ky van hanh va bao dudng Tuabin, bén canh hudng dan nay
nguoi van hanh va quan 1y thiét bi can phai tim hiéu cac quy trinh van hanh thiét
bi phu cua tuabin.

3.2. CAC THONG SO KY THUAT CUA TUABIN
Tuabin - may phat c6 thé van hanh an toan va lién tuc dudi cac diéu kién sau,

Cong suat dinh mtc 330MW. Diéu kién nay duoc goi 1a diéu kién lam viéc dinh
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mirc cua tuabin (RO), luu lwong hoi dau vao 1a dinh mirc. Cong suat dudi diéu

kién lam viéc dam bao suat tiéu hao nhiét.

Céc thong s6 hot méi va hoi tai nhiét:

Ap suat hoi moi 17.75 MPa.a
Nhiét d6 hoi méi 540°C
Nhiét d6 hoi tai nhiét 540°C
Luu luong hoi moi 952 t/h
Ap suat hoi thoat tuabin ha ap 6.5 kpa.a
Ty 18 nude bo sung 0%
Nhiét d6 nudc cap sang 10 255.29°C

Tat ca cac hé thong gia nhiét 1am viéc binh thuong, nhung khong cap hoi

tu dung.

Hai bom nudc cap dang lam viéc

Hiéu suat may phat 98.88%
Hé s6 cong suat 0.85
Ap suit hydrogen 0.3MPa.a

Suét tiéu hao nhiét tinh toan duoc (tiéu thu di¢n cho nudc cép chua duoc

khau trir). 7831.57kJ/KW.h
Nhiét d6 nudc lam mat 26°C
Dai tin s thiét ké 47-52Hz

Khi van diéu chinh cua tuabin dugc mé hoan toan va t6 may van hanh an

toan dudi cac diéu kién sau: Lugng hoi dau vao tuabin 16n hon 105% lugng hoi

¢ diéu kién dinh mtrc (RO), di€u kién lam viéc nay la diéu kién lam viéc & ché

d6 tai Max (VWO), cong suit ciia may phat 1a 343MW.
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Céc thong s6 hot méi va hoi tai nhiét

Ap suat hoi méi 17.75 MPa.a
Nhiét d6 hoi méi 540°C

Nhiét d6 hoi tai nhiét 540°C

Luu lugng hoi mai 1020 t/h

Ap suit hoi thoat xilanh ha ap 8.3 kpa.a
Ty 1& nudc bd sung 3%
Nhiét d6 nudc cap sang 10 259°C

Tat ca cac hé théng gia nhiét 1am viéc binh thuong, nhung khong cap hoi

tu dung.

e Hai bom nudc cap dang 1am viéc

e Hiéu suat may phat 98.88%

e Hé s6 cong suat 0.85

e Ap suit hydrogen 0.3 MPa.a

e Suét tiéu hao nhiét tinh toan dugc (tiéu thu dién cho nudc cép chua duoc
khau trir). 7974.68 kI/KW.h

e Nhiét d6 nudc lam mat 30.5°C

3.3. CAC TIEU CHUAN AN TOAN CUA TUABIN

Khi khéi dong, nglmg va van hanh binh thudng phai duy tri cac tri s6 gidi han

cho phép sau:

Tuabin khong dugc phép van hanh véi cac diéu kién bat thuong sau:

Do rung truc 16n hon 130 micron (dinh dén dinh).
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- Ap suét hoi thoat: Trong trang thai khong tai, 16n hon (0.02Mpa.a) va khi
100% tai 16n hon 0.016MPa.a.

- Téan s6 < 47Hz hodc > 52 Hz.

- Khi trong diéu kién qua toc do, 16n hon 112 %.

- Di truc rotor - 0.7mm hoac + 0.5mm.

- Ap suat dau bdi tron < 0.1 Mpa.

- Nhiét do dau boi tron < 35°C.

- Tt diéu khién DCS cua Tuabin 16i.

- Chénh léch ap suat dau va khi hydrd trong may phat AP < 0.02 Mpa.

- Nhiét d6 hoi thoat ctia xilanh cao 4p HP > 420°C.

Khi t6 may dang khoi dong hodc dang van hanh binh thudng, dai thay doi
cho phép cuia nhiét d6 hoi mai va hoi tai nhiét c6 thé dugc tham chiéu dén biéu
d6 dinh kém sd 1 va 2. Khi 15i xay ra voi hé théng hodc tuabin - may phat, to
may giam tai tu dong tir 100% tai, dén toc d6 dong bo dé van hanh véi cong
xuat dién ty dung. Khi may phat tach ludi, tuabin c6 thé duy tri 3000v/phut dé
van hanh khong tai, ting toc do phai khong qua 8% tdc do dinh muc. Ap suat
hoi méi s& giam dén gid tri trong Gng cia biéu d6 ap suat va van nude phun cia
xilanh ha 4p mo. Piéu khién toc do tuabin dé ngan chdn bao v¢ tic dong. Sau
khi loai bo 13i, hoa dong bd véi ludi dién ngay khi ¢ thé.

Khi van Stop tu dong dong, may phat van dang hoa dong b vé6i ludi va khi
ap suat binh ngung khoang 0.0038 ~ 0.0186 MPa.a, thi tuabin c6 thé van hanh
ma khong c6 hoi trong vong 15 gidy. Hé thong bao vé dién tir s& dam bao sau
khi van hoi chinh d6t nhién déng né s& ngat may phat khoi ludi trong vong mot
gidy.

Khi phu tai bang khong, ap suit binh ngung 1a 0.020MPa. Khi day tai, n6 1a
0.016 MPa.a. Khi tuabin bi trip v6i ap suét hoi thoat 1a 0.021MPa.a. Pugc phép
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van hanh lau dai véi 4p suit <0.021Mpa.a (khi 4p suit binh ngung ting dén
0.0186MPa.a) to may sé& dua ra canh bao.

Khi lam thi nghiém vuot tdc, tuabin co thé chay khong tai trong mot thoi
gian ngan véi 120% tdc d6 dinh mirc, véi diéu kién cac phan cua tuabin khong
dugc vuot qua ung suat cho phép, d6 rung cia mdi roto va hé thong truc phai

khong vuot qua gia tri cho phép.

T6 may duoc khoi dong qua xilanh trung ap véi sy trg gitp cta cac Bypass
HP/LP. Khi khdi dong trong trang thai lanh, thoi gian 1a 3gio 20 phut tir khi bat
dau xung dong dén khi day tai. Néu khai dong tir trang thai 4m, sau khi nging
40 gio, no 1a 80 phut tir khi bat dau xung dong dén khi day tai. Néu khoi dong tir
trang thai nong sau khi to may duoc nging trong 8 gio, thoi gian 1a 50 phut tir
khi bat dau xung dong dén khi day tai. Néu khai dong tir trang thai rat nong sau
khi t6 may dugc ngimg chi trong vong 1 gid, thoi gian chi 1a 35 phut tir khi bat
dau xung dong dén khi day tai vi nd dugc khoi dong nhanh. Dai van hanh ap
suat truot cua tuabin 1a 30% ~ 90% RO. Puong cong cai dit va dudng cong
khai dong ap sut trugt khi tuabin dudi cac diéu kién khoi dong khac nhau (bao
gbm ap suat cuia hoi mdi, hoi tai nhiét, nhiét do, toc do va phu tai khac nhau) co

thé tham chiéu trong biéu dd dinh kem sd 4, 5, 6 va 7.

Néu tuabin thyc hién khéi dong bang xilanh trung ap, cong suat cua Bypass
cao ap phai 1a 70% cong suidt BMCR. Cong suit ciia Bypass ha ap 1a luu luong
nudc cia binh gia nhiét cao ap cong véi dong nudc phun giam 6n khong duoc
thap hon 40% BMCR. Can nhic k¥ ludng tit ca cac phuong thirc ctia cac ché do
van hanh. Khi khoi dong bang xilanh trung ap, bién phap dé ngin qua nhiét
xilanh cao ap, br:ing cach rut chan khong dé cach ly (xilanh HP lam viéc ¢ ché do

chan khong).
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Ngoai vi¢e trich hoi cho gia nhiét hoi nhiét, cau tao va thiét ké nhiét ctuia

tuabin c6 thé dap ung viéc trich hoi tir duong tai lanh va tir cta trich hoi s6 3

dén hé thdng hoi ty dung 50t/h.

Thong s6 hoi cho ctra trich hoi sb 3: Ap suit 1.05MPa(a), nhiét d6 354.9°C.
luong hoi trich 50t/h.

Thong s6 hoi tu dung dén tir tai nhiét lanh: Ap Sut:. .. Mpa, nhiét do:...

lugng hot trich 50t/h.
3.4 THOI GIAN PONG CUA MOI VAN (GIAY)

oc.

Pictinh |Pon |[VanStop | Vandiéu |Van Stop IP | Van diéu
thoi gian | vi HP chinh HP chinh IP
Thoi

gian gidy 0.25 0.25 0.25
dong

Thoi gidy 0.05 0.05 0.05
gian tré

3.5. TOC PO TOI HAN

Tén cua truc

Tbc d6 t6i han dau tién (v/p)

Téc do t6i han tha 2 (v/p)

Gia tri

o Gia trj kiém tra
thiét ke

Gia tri

., |Giatrikiémtra
thiet ké

Roto cao ap

Gan véi gia tri

2273 o
thiét ke

>4400 | Khong kiém tra
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Roto trung Gan véi gia tri Khong kiém tra
, 2498 o >4400
ap thict ke
) Gan véi gia tri Khong kiém tra
Roto ha ap 1906 o, >4400
thict ke
Roto may Gan véi gia tri Khong kiém tra
1348 o 3520
phét thiét ké
Roto may
khong
kich thich

3.6. KHOI PONG CUA TUABIN.
3.6.1. Cac ché ¢ khéi dong:

Viéc khéi dong tuabin phu thude vao trang thai nhiét ban dau cua tuabin va

cac duong 6ng dan hoi trude khi khai dong.
C¢ 3 trang thai nhiét cua tuabin: Lanh, am va nong.
Kho1i dong lanh: Nhiét do mat bich vo ngoai xilanh cao &p tuabin < 190 °C.
Khoi dong am: Nhiét do mat bich vo ngoai xilanh cao &p tuabin tir 190 -
300°C.
Khoi dong nong: Nhi¢t d§ mat bich vo ngoai xilanh cao &p tuabin tir 300 -
380°C.
3.6.2. Tuabin khong dwoc phép khéi dong & mot trong cac diéu kién sau:
- Hé théng thiét bi dai tu stra chita 16n, chua khoa phiéu cong tac, vi¢c kiém
tra chay thir khong dat yéu cau.
- Néu mot trong céc thong s6 chinh sau lam viéc khong binh thudng nhu: te
do tuabin, di truc, hiéu dan no, ap suét, nhiét do va luu luong hot méi, ap sut,

nhiét d6 va luu luong hoi tai nhiét, luu lwong nudc cip.v.v..
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- Hé thdng giam sat an toan khong thé dua vao 1am viéc binh thuong.
- Hé théng DEH khong thé dua vao lam viéc binh thuong.
- Hé théng DCS bat thudng va anh hudng dén sy giam sat van hanh t6 may.

- Néu ki€ém tra c6 bat ky mdt bdo v€ nao cua tuabin khong dua vao lam viéc

binh thuong va gia tri bao vé nglmg t6 may khong ding theo quy dinh.
- Néu van an toan hoic thiét bi phu cua t6 may 1am viéc khong binh thuong.
- Néu chit luong nude khong dam bao yéu cau.

- Chat luong dau boi tron va dau diéu chinh khong dam bao chat lugng.
3.6.3. Néu c6 mot trong cac diéu kién sau,to6 may khong thé dwoc xung

dongva hoa dong b:

- Néu hé théng diéu chinh khong thé duy tri chay khong tai tuabin hodc bi

vuot téc sau khi sa thai phu tai.

- Céac van Stop, van diéu chinh cao ap, trung ap (HP/IP), van hoi thoat
xilanh cao 4p va bat ky van mot chiéu nao trong hé thong gia nhiét dong

khong kin, bi ket va 1am viéc 16i.
- Néu kiém tra vuot téc khéng dam bao yéu cau quy dinh.
- Néu mét trong cac bo diéu chinh chinh bi hu hong.

- Né&u mot trong cac bom dau bodi tron chinh, bom dau boi tron xoay chiéu,
bom dau boi tron su ¢6 mot chi€éu, bom dau di€u chinh va bom dau kich

bi 16i hodc bom du phong bi 18i khi khoi dong.

- Néu d6 chénh léch nhiét do bén trong gitra phﬁn trén va duodi cua xilanh

cao ap, trung ap > 90°C.
- Do Iéch tam 16n hon 0,02mm.

- B0 quay truc bj 161, khong quay duoc hodc bi qua dong dién khi quay truc.
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- Co su co sat kim loal hoac tiéng kéu khac thuong tai céac phﬁn tinh va
phan dong cua tuabin.
3.7. THONG SO QUY PINH TRUOC KHI XUNG PONG TO MAY
Trong ting giai doan dam bao nhiét do hoi cua 10 can diéu chinh phu hop
diéu kién 1am viéc cta hop hoi va xilanh tuabin. Can diéu chinh d6 chénh nhiét
dd hoi cua 16 16n hon nhiét do kim loai trong hdp hoi la 50°C. O truong hop
khoi dong lanh tot nhat dé gia nhiét cho tuabin HP khi cdc hé théng Bypass
HP/LP vao lam viéc, muc dich 1a gia nhiét tir tir xilanh HP, do6 la:
TL 1a nhiét d§ hoi méi cua 10
TL >TH 50°C TH 1a nhi¢t d6 kim loai hop hoi HP
TR>TI 50°C TR 1a nhiét d6 hoi tai nhiét ciia 16
TI 1a nhi€t d kim loai hop hoi MP(Trung ap).
Luc xung dong tuabin, van Stop dau vao Xilanh cao 4p va trung 4p sé mo,

kiém tra cdc van sau, cac van nay phu thudc vao trang thai khéi dong tuabin.

Mo ta van Ma KKS Khoi dong Khoi dong
lanh nong

Tat ca cac van xa Mo Mo

Van mot chiéu hoi thoat | 20LBC11AA701 | Bit bugc | Bat budc dong

cao ap 20LBC12AA701 | 9008

Van di tit qua van mot | 20LBC12AA201 | Mo Dong

chiéu hoi thoét cao ap

Van rat khi vdé cylanh | 20LBC30AA201 | Bong Mo

cao ap

3.8. KIEM TRA VA CHUAN BI TRUOC KHI KHOI PONG TO MAY

- Sau khi truong ca nhan 1énh khéi dong can goi cac trudng kip dén dé thao

ludn, dua ra cac chi y chuan bi dé khdi dong to may.
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- Chuan bi san sang céac diéu kién khoi dong va céc dung cu can thiét, nhu

tay van, que nghe, dong hd do do rung .v.v..

- Kiém tra cac cong viéc dai tu stra chita da két thuc, cac phiéu cong tac da
dugc khoa, vi tri lam vi¢c dugc vé sinh sach s&, c6 du ndp day cua cac ranh, cac
ho, anh sdng day du, h¢ thong va thiét bi lién quan phu hop véi di€u kién khoi
dong.

- Kiém tra cac di€m do phai tot va day du, van cua ap ké dugc mo hoan toan.

- Kiém tra cach dién cho tat ca cac thiét bi di¢n phai tot va dong dién cho céc
thiét b1, kiém tra chiéu quay ding ctia cac dong co, ki€m tra khoa lién dong cua
tung thi€t b1 phu phai binh thuong, tat ca cac van dong co can dong md nhe
nhang, vi tri gidi han trén va dudi phai ding.

- Bdo cho nhan vién C&I dong dién cho cac thiét bi do, bao vé va tu dong
diéu khién, cung nhan vién bdo tri kiém tra tung dong ho, anh sang, &m thanh
canh bao va bdo vé phai 1am viéc tot, cac khoa lién dong phai & vi tri sdn sang
lam viéc.

- Kiém tra cac van Stop, van di€u chinh HP/IP & vi tri dong, van mot chiéu

tai cac ctra trich ¢ vi tri dong.

- Mo cac van xa cuia duong ong hoi méi va hoi tai nhiét.

- bién nudc vao khir khi, bé nudc lam mat mach kin, binh ngung, bé nudc
khir khodng t61 mirc binh thuong. Néu khéi dong lan dau sau dai tu stra chira,
khtr khi, bé nudc lam mat mach kin, binh ngung, bé nudc khir khoang can phai
duoc rura sach cho dén khi chat lugng nude dam bao.

- Muc dau trong bé dau chinh, bé dau diéu chinh, bé dau chén la binh

thuong, chat luong dau dam bao va cac van dau day ¢ vi tri dong.

- Hé thdng dau diéu chinh & trang thai du phong.
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3.9. KHOI PONG HE THONG THIET BI PHU

- Cip hoi vao ong gop hoi tu dung, diéu chinh ap suit hoi tir 0.588-
0.785MPa, tai thoi diém nay, nhié¢t do hoi phai tu 220-250°C.

- Pua hé thong nudc lam mat mach kin vao lam vi¢c, m¢ van cap nudc lam

mat trong gian tuabin, chl ¥ ap suat nudc phai binh thudng.

- M& cac van nude vao va ra binh ngung, dién nudc cho hé thdng nudc tuan
hoan bang bom dién day dé xua dudi khong khi (néu can, khéi dong bom tao xi
phong), khdi dong mot bom tuan hoan (CWP), dua hé thong tudn hoan vao van
hanh.

- Kiém tra nhiét d6 dau boi tron & bé dau 1a binh thuong, khoi dong bom dau
boi tron xoay chiéu va quat hut khi, dién dau vao hé théng dau boi tron, ap suat
dau phai tir 0.15-0.22MPa, dau vao cac gbi dd binh thuong, kiém tra lién dong

bom dau boi tron, néu tot dua lién dong vao lam viéc.

- Khoi dong bom dau chén chinh. Pua hé thong dau chén may phét vao lam
viéc, gitt ap suat dau chén cao hon ap suat khi H, tir 0.03-0.05Mpa, kiém tra ap
suat dau va khi, thi nghiém lién dong bom dau, sau khi n6 binh thuong, van

hanh bom tai tuan hoan dau chén va kiém tra phai van hanh binh thuong.

- Khéi dong bom nudc 1am mét cudn day stato may phat, kiém tra 4p suét
dau déy 1a binh thudng, duy tri nhiét d6 nude lam mat tir 35-40°C khi may phat
ndi ludi.

- Khoi dong bom dau kich, kiém tra ap suat dau kich 1a binh thudng, chic
chin 1a truc da duoc nang 1én, dua bd quay truc vao lam viéc, kiém tra dong

dién va tbc do quay truc binh thudng.

- Khé1 dong bom ngung, chay tai tuan hoan nudc ngung va lam sach binh
ngung, bdo nhan vién hoa kiém tra nudc, néu chat lugng nudc dam bao, dua

thiét bi gidm sat chat luong nudc ngung vao lam viéc, ki€ém tra mac nudc cua
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binh ngung, khir khi, bé nuéc khir khoang 13 binh thuong, sau d6 dwa bd diéu

chinh bang khi nén vao ché do lam viéc ty dong.

- Tu tr m¢é van di€u chinh nudc vao khir khi, dién nudc vao tung binh gia

nhiét ha, cap nudc vao khur khi t61 mirc binh thuong.

- M¢& van hoi tir ong gop hoi ty dung cap cho khir khi va gia nhi¢t nudc theo
yéu cau cua 10 hoi.

- Sau khi nhiét @6 nudc trong binh khir khi dat dugc theo yéu cau cua 10, yéu
cau nhan vién hoda kiém tra nudc, khi chat lugng nudc dat yéu cau, khdi dong
mot bom cap, sau khi chay 6n dinh, cap nudc vao 10 hoi va dua khdp noi thuy

luc (spoon tube) vao tu dong.

- Khi nhiét d6 dau diéu chinh > 35°C (néu nhiét d6 dau thap hon 35°C, bo siy
phai dugc khoi dong), khoi dong mot bom 1am mat tai tudn hoan va bom dau
diéu chinh cao ap, chay tai tudn hoan hé théng dau diéu chinh, kiém tra lién
d6ng bom dau diéu chinh va dwa bom loc dau vao lam viée sau khi hé théng dau

diéu chinh binh thudng.

- Khoi dong bom dau cua hé thong Bypass HP/LP va kiém tra dau 1a binh
thuong.

- Pua cac Bypass HP/LP vao Auto hodc vi tri Manual theo yéu cau.

- Trudce khi dét 10, tuy theo 4p suat va nhiét do 1o hoi, dong van pha hoai
chan khong binh ngung, khéi dong bom chan khong va kiém tra sy ting chan

khong binh ngung.

- Tuy theo ap suat 10 va nhiét d6 xilanh, dua hé théng hoi chén truc vao lam
viéc (Cén phai xa trudc khi dua hé théng hoi chen truc vao lam viéc), kiém tra
ap suit hoi chén khoang 45kpa, nhiét d0 hoi khoang 120°C, chay quat cheén va
git mot ap sudt 4m nho & binh ngung hoi chén, sau khi né binh thudng, dua lién

dong quat vao lam viéc.
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- Khi chan khong binh ngung 16n hon 90kpa, dua hé thong Bypass vao lam
viéc, voi su hd tro ctia Bypass, diéu chinh mtrc do ting ap suét, nhiét do cua 10
hoi, chu y su thay ddi ctia nhiét d6 hoi thoéat xilanh LP va chan khong binh

ngung dé dua ngay hé théng nude phun 1am mat xilanh LP vao lam viéc.

- Khi chan khong binh ngung ting Ién trén 90 kpa, néu hai bom chan khong
dang 1am viéc, ngirmg mot bom va cha ¥ sy thay doi chan khong binh ngung.

- Kiém tra hé thong xa 1am viéc binh thudng.

- C4c van xa ciia duong 6ng hoi mdi va hoi tai nhiét ¢ vi tri mo.

- Cac van x4 ctia cac dudng ong hoi trich tdi cac binh gia nhiét va khir khi ¢
V1 tri mo.
3.10. XUNG PONG VA TANG SO VONG QUAY TUABIN
3.10.1. Piéu kién xung dong khi khéi dong tuabin & trang thai lanh.

- Tat ca cac thiét bj phu, cac hé théng 1am viéc binh thudng va khong co bat
ky 16i ngan cam khoi dong nao.

- Bo quay truc lam viéc lién tuc trén (12h) theo quy trinh chay thu 1a (4h) va

d6 rung roto thap hon tri s 16n nhat cho phép, hiéu gidn nd cac xilanh

HP/IP/LP, d6 di truc va nhiét 46 cac gdi d& binh thuong.

- Dam bdo la cac duong x4 binh thuong, cac van x4 dd m¢é hoan toan va da

xa hét nudc dong trén cac diém xa cua to may.

- Trude khi xung dong, dam bao 1 cac hé thong bao vé chinh cua tuabin da

dua vao lam viéc.

*= Bdo vé 4p suat dau boi tron, dau di€u chinh, dau chén may

phat.
» Bao vé vuot tdc tuabin.

= Bao vé di truc.
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= Bdo v¢ d0 rung roto tuabin.
= Bao vé nhiét d6 va ap suét hoi thoat HP.
= Bado v¢ chan khong binh ngung.

- Cdc théng sé phdi dwoc diéu chinh trong nhiing gid tri sau:

v Ap suét hoi méi: 4.0 MPa

v’ Nhiét d6 hoi méi: 380 °C

v Ap suét hoi tai nhiét: 1.5 MPa

v/ Nhiét d6 hoi tai nhiét: 350 + 5 °C.

v' Nhiét d0 dau diéu chinh: > 35°C.

v Ap suét dau diéu chinh: 14.5+0.5 MPa.
v Ap suit dau boi tron: 0.15-0.2 MPa.
v Nhiét do dau béi tron: > 35 °C.

v

Chan khong binh ngung: > 8lkpa.

v" D0 chénh nhiét do gitra phﬁn trén va phﬁn dudi cac xi lanh HP/IP < 90 °C,

nhiét do kim loai binh thuong.

v Chét luong hoi phi hop theo yéu cau.
3.10.2. Kiém tra trwéc khi xung dong.

- Kiém tra man hinh van hanh DEH, hé théng TSI va tin hi€u canh bao la

binh thudng.

- Kiém tra bom dau diéu chinh chay binh thuong, ap suét, nhiét d6 dau, muc

dau binh thuong.

- Kiém tra hé théng nudc ngung binh thuong va van nude phun cho xilanh

LP (20LCE14AA001) mé.
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- Kiém tra hé thdng Bypass HP/LP va hé théng diéu khién ty dong binh
thuong.

- Kiém tra dén hién thi xac 1ap DEH tuabin 13 sang, khong c6 1énh Trip
tuabin, van Stop, van diéu chinh HP/IP & vi tri déng va bao vé da dugc dua vao
lam viéc.

- Kiém tra nhiét d6 hoi méi va hoi tai nhiét phai 16n hon 50°C so v6i nhiét do
van Stop HP/IP,va nhiét do hoi mai va hoi tai nhi€t c6 do qua nhiét > 50 oC.

- Nhan nut "Latch" (nut lién hop) trén DEH, kiém tra hién thi “Latch” 12 sang

va cac van Stop HP/IP tir tir mé.

-Pam bao 1a van di tit qua van modt chibu hoi thoat xilanh HP
(20LBC12AA201) md, van tao chan khong xilanh HP (20LBC30AA201) & vi
tri dong va phai chu y su thay doi tbc do tuabin.

- Kiém tra thiét bi chinh va kiém tra cac nat Trip phai dam bao tdt.

- Reset lai tuabin va kiém tra van mang & vi tri dong.

- Sau khi d4 du diéu kién xung dong, bao trudng ca, sau khi nhan 1énh khoi
dong, viéc kiém tra hoan thién to may phai binh thuong, ghi chép cac thong s6
quan trong trudc khi xung dong, nhu: ap suat, nhiét d6 hoi mdi, hoi tai nhiét, di
truc, hiéu dan nd, chan khong, ap suét va nhiét d6 dau v.v...

3.10.3. Xung dong va siy tuabin.

- Vao “ETS monitor”, vao “Tuabin Mode” An nit "Latch" trén “Tuabin
Mode” kiém tra van StopHP/IP mé.

- Pit téc d6: Nhan nuat diéu khién tdc do trén “DEH Overview”, vao “Speed
CTRL” dat dich téc do tai “TARGET” 1a 1000 v/p, nhan “Enter”, dit tbc do
tang s6 vong quay tai “SP rate”, 1a 100v/p nhan “Enter”, nhan nat "GO", dén
hién thi "GO" sang va hién thi "HOLD" 1a tit, c6 thé chon tdc d6 1a 500, 1000,
3000v/p tai ctra $6 “Speed CTRL” (Néu chon tang tde do tu dong, viéc tang tde
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s& ty dong tuy theo nhiét do trong vo xilanh trung ap). Trong khi ting toc ta
mudn dimg tai sb vong quay da dat dugc thi ta nhan vao nat “HOLD” khi nut
“HOLD” hién thi mau d6 1a duoc. Cha y ta khong thé dung sb vong quay tai toc

do td1 han.

- Khi 4n nut "GO " xubng, dén hién thi "GO " sang va hién thi "HOLD" 1a
tat, cht ¥ van diéu chinh trung ap s& tir tir mo dé tang tc do, khi toc do tang >

54 v/p, kiém tra co cau quay truc phai ty dong tach ra.

- Khi téc d6 tang dén 500 v/p, néu can c6 thé duy tri tai toc do nay dé kiém

tra 4m thanh, d6 rung bang cach nhan nat HOLD & toc do 500v/p.

- Sau khi kiém tra thay tat ca binh thuong, nhan nat "GO", dén hién thi “GO”
sang toc do to may bat dau tang, khi tbc do to may ting dén 1000 v/p, néu dén
hién thi "GO" 1a tat thi to may tu dong ngimg ting sd vong va duy tri tai 1000

v/p dé say khoang 30 phut, kiém tra toan bo to may trong giai doan sdy tuabin.

- Khi nhiét d0 kim loai mat bich vo ngoai xilanh cao ap cao hon 190°C, kiém
tra van séy xilanh cao ap (20LBC12AA201) ty dong dong lai, van mot chiéu hoi
thoat cao ap (20LBC11AA701, 20LBC12AA701) dong, van tao chan khong
xilanh HP (20LBC30AA201) tu dong mé va xilanh cao ap & ché d6 chan khong.

- Khi nhiét d¢ kim loai mat bich vo ngoai xilanh cao &p cao hon 190°C, két
thuc sdy tuabin, dat tbc do 1én 3000 v/p roi nhan khoa "go-on", tuabin tiép tuc
tang toc do.

-Khi tbc d6 tuabin ting dén 1050 v/p, kiém tra van Stop HP
(20MAA11AA801, 20MAA12AAS801) tu dong dong lai. Kiém tra vi tri van mét
chiéu (20LBC11AA701, 20LBC12AA701) va van di tit hoi thoat HP

(20LBC12AA201) dong, van tao chan khong cua xilanh HP & vi tri mé, chu y
ap suat hoi thoat xilanh HP 1a < 1.7 Mpa (Xilanh HP ¢ ché d6 chan khong).

- Khi tbc @6 t6 may ting dén 3000 v/p, kiém tra dén hién thi "GO" 1a tat va

hién thi "HOLD" 1a sang va dam bao viéc ting toc do to may tu dong ngimg.
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- Kiém tra bom dau boi tron chinh 1am viéc binh thudng, ap suat dau boi tron
dam bao, kiém tra toan bo t0 may binh thudng, bio céo truéng ca, ngimg bom
dau boi tron xoay chiéu, kiém tra bom dau kich va bd quay truc phai tu dong
ngimg, néu tién hanh thir bao vé ngimg tuabin, sau khi két thuc can ngimg bom
dau boi tron xoay chiéu, sau khi ngimg bom dau bdi tron xoay chiéu dua lién

dong bom dau vao lam viéc.

- Sau khi toc do t6 may on dinh, ki€m tra toan bd tuabin va ddm bao tat ca

binh thuong, thyc hién thi nghiém cac phan lién quan tuy theo yéu cau.
a. Thi nghiém nat Trip bang tay.
b. Thi nghiém vuot toc bang dau.

+ Viéc thir nghiém phai dugc thyc hién sau khi tbc d6 tuabin di 6n dinh

hodc trong khi van hanh binh thuong.
+ Thyc hién thi nghiém lan luot hai kénh vuot toc.
+ Hién thi tic dong vuot tc phai dung.
+ Thi nghi¢m do kin cua van stop, van diéu chinh.
+ Thi nghiém lién dong ap suat dau diéu chinh thap.
+ Thi nghiém lién dong ap suat dau boi tron thap.
+ Thi nghi¢m lién dong chan khong binh ngung.

+ Thi nghiém lién dong c4c van dién tir AST.

3.11. NHUNG CHU Y TRONG KHI TANG TOC PQ TUABIN

- Nhiét do hoi vao tuabin phai c¢6 d§ qué nhiét it nhét 50°C va cao hon nhiét

d6 kim loai diém ndng nhét xilanh HP 1a tir 50-70°C.
- Duy tri 6n dinh cac thong s hoi méi va hoi tai nhiét.

- T6 may duoc khai dong véi xilanh trung ap (IP), viée ting téc do to may

1én 3000 v/p duoc thuc hién bing xilanh IP, do d6 téc do ting téc phai phu hop
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vo1 trang thai nhiét xilanh IP, viéc bat dau thay doi do tang tdc tuabin s& duoc tu

dong dua ra boi DEH tuy theo nhiét d cua xilanh trung ap.

Thap hon 150°C 100 v/p
Tir 150 - 420°C 500 v/p
Lén hon 420°C 1000 v/p

- Khi khéi dong ¢ trang thai lanh, can duy tri tbe d6 & 1000 v/p, diéu chinh
sdy xilanh HP/IP khoang 30 phut (chd y: tdc do tuabin co thé ting ti tbc do
ddng bo khi nhiét d6 mit bich v6 ngoai xilanh HP ting dén 190°C).

- Trong khi ting toc, néu toc do can phai dugc duy tri, c6 thé thuc hién bang

cach an nut khoa toc do, nhung n6 s€ bi cam & toc do td1 han.

- Giam sat chat ché d6 rung cac géi truc, d§ rung vuot qua giol han tuabin
phai duoc ngimg, khong duoc khir do rung véi viée giam tde do, tuabin s& tu

dong trip khi d6 rung truc > 180pum voi toe do < 2900v/p.

- Kiém tra tuabin phai khong c6 nudc thim nhip vao va do rung trén duong

6ng hoi chinh 1a binh thudng.

- Kiém tra gidin no tuyét d6i va hiéu gidn no twong doi cia ting xilanh, do di
doc truc, d§ chénh nhiét d gitra phﬁn trén va dudi xilanh, nhiét do cac géi do
phai binh thuong. Néu hiéu gidn né twong dbi cua xilanh HP/IP 1 (+) thi phai
giam toc do sy tuabin, néu 1a (-) thi phai ting nhiét do hoi sdy tuabin, néu hiéu
gidn né twong dbi van tiép tuc ting toi gia tri quy dinh thi phai ngimg tuabin dé
tim nguyén nhan xur ly. Néu hiéu giin nd twong ddi cia xilanh LP ting thi giam
toc d6 sdy va diéu chinh d6 chan khong binh ngung trong dai cho phép, ngimg
tuabin néu hiéu gidn nd tuong ddi cua xilanh LP van tiép tuc ting toi gia tri quy

dinh.

- Cht y diéu kién van hanh cta hé théng Bypass va ting hé thong thiét bi
phu.
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- Cht ¥ sy thay doi chan khéng binh ngung va d6 chénh ap dau khi may
phat.

- Tuy theo yé€u cau cua dau, khi va nhiét do nudéc ma dua cac binh lam mat

vao lam viéc diéu chinh nhiét d6 cho phu hop.

- Khi téc do tuabin thap hon 1050 v/p (khi dang gia nhiét xilanh HP), néu ap
suit hoi thoat xilanh HP cao hon 1.7 MPa, tuabin s& tu dong ngimg.

- Khi tdc d6 tuabin cao hon 1050 v/p (xilanh HP & ché d6 chan khong) va cac
van cao ap dong, van tao chan khong mo néu ap suat hoi thoat xilanh cao ap 16n
hon 0.14 MPa qué 4 phtt, tuabin s€ ty dong ngung.

3.12. NHUNG CHU Y TRONG KHI TANG TAI TO MAY

- Su thay d6i nhiét d6 hoi méi, hoi tai nhiét, tc do ting tai phai tuan tha chat
ché biéu dd khoi dong cua t6 may.

- Ché d6 nhan hoi cta bd diéu chinh hoi cao ap can lya chon tu dong theo
nhiét do cua xilanh cao ap, néu nhiét do < 270°C, hoi vao xilanh 14 toan cung (4
van diéu chinh cao 4p mé nhu nhau), khi nhiét d6 > 270°C hoi di vao xilanh 13
phan cung ( 2 van 1a m& hét theo gia tri dat, mot van tham gia diéu chinh, mot
van diéu chinh khi qu4 tai).

- D6 thi Gmg sut nhiét rotor, do thay d6i nhiét do kim loai cac diém, do
chénh nhiét d¢ gilta bén trén va bén dudi, gilta trong va ngoai xilanh binh
thuong, cac tri s6 dan no tuyét ddi cua xilanh, hiéu dan nd, do di truc, do rung
nam trong dai cho phép.

- Nhiét do hoi thoat cua xilanh LP, chan khong binh ngung binh thuong, su
thay d6i ciia dau, khi hydrogen, nudc va nhiét do cac gdi d& binh thudng, mirc
nude cua khir khi, binh ngung va cac binh gia nhiét binh thuong.

- Néu nhiét d6 hoi thoat xilanh HP ting dén 420°C, tuabin s& ngimg. Néu

trong khi dua xilanh HP vao lam viéc ma xdy ra viéc nhi¢t d¢ hoi thoat tang qua
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cao, bién phap t6t nhat 1a mé thém van diéu chinh, ting tai dé ting luu luong hoi
vao xilanh HP.

- Su On dinh cua 16 hoi: Néu ap suit hoi cua 1o gidm manh, b gi61 han ap
suit cua xilanh HP s& giam do m& cua van diéu chinh cao 4ap va do khong du luu
luong hoi c6 thé ddn dén nhiét d hoi thoat xilanh HP ting cao.

- Van tao chan khong HP Néu 70 gidy dwa ra 1énh md (dong), van chan
khong chua mé (chua dong) hodc van chan khong bi qua dong, tuabin s€ tu
dong ngung.

- Néu t6 may hoat dong & ché do voi hoi di vao xilanh HP 1a toan cung, sau
khi ¢6 cac diéu kién sau, kiém tra dua t6 may vé ché do phun timg phan (phan
cung):

- Sau 30 phut khi dua xilanh cao ap vao lam viéc.

- Khi ¢6 mé cua van diéu chinh xilanh cao ap dat 60%.

3.13. KHOI PONG TUABIN O TRANG THAI NONG
3.13.1. Quy dinh khéi dong & cac trang thai nong

Néu nhiét d6 kim loai vé ngoai xilanh HP tir 190 - 300°C 1a khoi dong
tuabin & trang thai am.

Néu nhiét d6 kim loai v ngoai xilanh HP tir 300 - 380°C 1a khoi dong
tuabin ¢ trang thai nong.

Néu nhiét do kim loai vé ngoai xilanh HP cao hon 380°C 14 khéi dong
turbine & trang thai rat nong.

3.13.2 Céc diéu kién dé khéi dong va xung dong & trang thai m:

- Ap suét hoi moéi: 9Mpa
Ap suat hoi tai nhiét: 1.5Mpa
Nhiét d6 hoi méi: 425°C
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Nhiét d6 hoi tai nhiét: 400 °C
- Nhiét d6 hoi méi va hoi tai nhiét it nhit cao hon 50°C so véi nhiét do than

van Stop va do qua nhiét phai 16n hon 50°C.

- Chan khong binh ngung > 81 kpa.

- Ap suét dau diéu chinh: 12.3 — 14.6 Mpa
Nhiét d6 dau diéu chinh: 35 -50°C

- Ap suit dau béi tron: 0.15-0.2 Mpa
Nhiét do dau béi tron: 35 - 40°C

- Do chénh nhiét do giita phan trén va dudi bén trong vo cac xilanh HP/IP

<90°C va nhiét do kim loai cac diém 1a binh thuong.

- Cac hé thong Bypass HP/LP va hé thong diéu khién ty dong binh thuong.

- Hi€u gian nd cua cac xilanh HP/IP/LP, d6 di truc, d0 I¢ch tam roto nam
trong dai cho phép.

- TAt ca cac man hinh va hé théng hién thi dugc dua vao 1am viéc binh
thuong.

- T4t ca cac van xa cua tuabin & vi tri mo.

- Héi cic nhan vién C&I dé dam bdo tat ca cac bao vé ETS da duge dua vao
lam viéc trir bao vé chan khong.

3.13.2. Céc diéu kién dé khéi dong va xung dong ¢ trang thai néng:

Ap suit hoi méi: 10.5Mpa
Ap suat hoi tai nhiét: 1.5Mpa

Nhiét d6 hoi moi: 480 °C

Nhiét do hoi tai nhiét: 460 °C

54



- Nhiét d6 hoi méi va hoi tai nhiét it nhat cao hon 50°C so v6i nhiét d than

van Stop va d6 qua nhiét phai 1én hon 50°C.

- Chan khong binh ngung > 81 kpa.

- Ap suét dau diéu chinh: 12.3 — 14.6 Mpa.
- Nhiét d6 dau diéu chinh: 35 - 50°C.

- Ap suét dau béi tron: 0.15-0.2 Mpa
- Nhiét d6 dau bdi tron: 35 - 40°C.

- D6 chénh nhiét d6 giira phan trén va dudi bén trong vo cac xilanh HP/IP

<90°C va nhiét d6 kim loai cac diém 1a binh thuong.

- Céc hé théng Bypass HP/LP va hé thong diéu khién ty dong binh thudng.

- Hi€u gian nd cua cac xilanh HP/IP/LP, d6 di truc, do léch tam roto nam
trong dai cho phép.

- Tt ca c4ac man hinh va hé théng hién thi duoc dua vao lam viéc binh
thuong.

- T4t c4 c4c van xa cua tuabin & vi tri mé.

- Hoi cac nhan vién C&I dé dam bao tat ca cac bao vé ETS da dugc dua vao
lam viéc trir bao vé chan khong.

3.13.3 Cac diéu kién dé khéi dong va xung dong & trang thai rat néng:

- Ap suat hoi méi: 17.75Mpa
- Ap sut hoi tai nhiét: 1.5Mpa
- Nhiét d6 hoi méi: 520 °C

- Nhiét d6 hoi tai nhiét: 510 °C
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- Nhiét d6 hoi méi va hoi tai nhiét it nhat cao hon 50°C so v6i nhiét d than
van Stop (nhung khong 1én hon nhiét do dinh murc) va do qué nhiét phai 16n hon
50°C.

- Chan khong binh ngung > 81 kpa.

- Ap suét dau diéu chinh: 12.3 — 14.6 Mpa
- Nhiét d6 dau diéu chinh: 35 - 50°C.

- Ap suit dau béi tron: 0.15-0.2 Mpa
- Nhiét d6 dau boi tron: 35 - 40°C.

- D6 chénh nhiét d6 giira phan trén va dudi bén trong vo cac xilanh HP/IP

<90°C va nhiét do kim loai cac diém 1a binh thuong.

- Cac hé thong Bypass HP/LP va hé thong diéu khién ty dong binh thuong.

- Hi€u gian nd cua cac xilanh HP/IP/LP, d6 di truc, do léch tam roto nam
trong dai cho phép.

- TAt ca cac man hinh va hé théng hién thi dugc dua vao 1am viéc binh
thuong.

- T4t ca cac van xa cua tuabin & vi tri mo.

- Héi céc nhan vién C&I dé dam béo tat ca cac bao vé ETS da duge dua vao
lam viéc trir bao v¢ chan khong.
3.13.4. Khéi dong trang thai Am, néng va rat néng phai thue hién theo cic
quy dinh so v6i cac quy dinh cia trang thai khéi dong lanh nhuw sau:

Bd quay truc dugc van hanh lién tyc tir khi ngung dén khi khoi dong lai va
d6 cong truc ctia roto phai phit hop voi yéu cau. (< 0.02mm).

Trude khi khoi dong to may, phai dua hoi vao chén truc va tao chan khong

binh ngung, chu y viéc phéi hop giita nhiét do hoi chén va nhiét d6 kim loai.
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Truoc khi khoi dong td may, kiém tra va ddm bao 13 van mét chiéu hoi thoat
xilanh HP (20LBC11AA701, 20LBC12AA701) va van séy xilanh HP
(20LBC12AA201) dong, van tao chan khong xilanh HP m¢.

Chi khi nhiét do hoi méi, hoi tai nhié€t 16n hon than cac van Stop HP/IP, hé

théng bao vé cua tuabin co thé dua vao lam viéc.

Trude khi xung dong t6 may, kiém tra cac thong s hoi, nhiét do ctia dudng
hoi méi va hoi téi nhiét theo dung véi bicu d6 khoi dong cia nhiét do kim loai
xilanh HP/IP va dam bao 13 d6 qué nhiét 1én hon 50°C.

Trudce khi xung dong to mdy, dat ngay dich téc do 1a 3000 v/p va do ting toc
do duoc tu dong dua ra bo1 DEH.

Sau khi xung dong t6 may, ting toc do, hoa ludi, mang tai theo kha ning diéu
chinh sy tdng nhi¢t do, d0 chénh nhigt do gitra phén trén va dudi xilanh khong
duoc vuot qua gisi han cho phép (90°C).

Tang cuong xa cac duong dng hoi méi, hoi tai nhiét.

Khi khoi dong & trang thai rat néng, diéu chinh mé van xa & cac duong éng
cua hoi mdi, hoi tai nhiét tuy theo ap suét va nhiét 6 hoi. Mé& cac van xa tuabin
khi tai thép hon 20% tai dinh murc, van s€ tu dong ma, néu van khong tu dong

mo thi mé né bang tay.

Trong giai doan ting toc khi khoi dong & trang thai néng, ting cudng giam
sat d0 rung td may, khi tbc d6 da on dinh, sau khi kiém tra, to may phai dugc
hoa ludi, tang tai theo kha nang.

3.14 KIEM TRA VA BAO DUONG THIET BI

Van hanh tuabin 12 mot van dé quan trong trong qué trinh san xuét dién.
Nhiém vu ctia ngudi van hanh tuabin phai thyc hién dung cac quy dinh dé van
hanh, kiém tra, giam sat va diéu chinh mét cach chit ché trong qua trinh van

hanh tuabin.
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Cac cong viéc bao dudng thuong xuyén trong qua trinh van hanh tuabin la:

Giam sat cac thiét bi lién quan qua cac dong hd giam sat va bang diéu khién,
dinh ky ghi cac théng sb chinh cta t6 may, kiém tra chu trinh, do d6 rung dinh

ky, dé dam bao céac diéu kién van hanh an toan va kinh t€.

Pé diéu chinh cac thong sd van hanh lién quan va cac duong dic tuyén,
thong qua nguyén tic phan phdi phu tai, dé cho phép cac thiét bi lam viéc dudi
cac diéu kién tot nhat, giam ty 1¢ tiéu hao nhiét, dién ty dung va ting hiéu xut
lam viéc.

Tang cudng su giam sat clia cac thiét bi bi 1i, cac hé théng bi 18i va céac thiét
bi theo mdt mo hinh hoat dong dac biét, dé tranh Xéy ra sy ¢, dé tang h¢ sb sir

dung va ddm bdo van hanh an toan cua thiét bi.

Lam céc thi nghiém bao vé khac nhau theo dinh ky va cac thi nghiém thong

thuong va thay ddi su 1am viée cta cac thiét bi phu tro.

Tém lai, vai trd chinh cta nguoi van hanh nha mdy dién 1a: Cung cép ning
luong dién can thiét cho nguoi st dung dién hoac ludi dién lién tuc, an toan va
kinh té.

3.15. NHIEM VU CUA NHAN VIEN VAN HANH

- Giam sat, van hanh va diéu chinh mdt cach chinh xéac, néu c6 bat ky su
thay d6i ndo cta thong sb khac voi gia tri lam viéc binh thudng phai tim nguyén
nhén va co bién phap xtr 1y kip thoi, ghi vao nhét ky van hanh.

- Dinh ky kiém tra to may, dic biét chi y nhiét do babit ctia cac 6 dd, nhiét
d6 dau héi, luu lugng dau va do rung, cac diéu kién lam viéc va do kin cia hé
théng lam mat may phat tranh lot dau va bi bat chay.

- Thuc hién kiém tra nghe am thanh, d6 rung mdi phﬁn cua tuabin, dac biét

trong diéu kién van hanh c6 thay ddi 16n.
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- Tang hoac giam phu tai trong qué trinh van hanh tuabin, khong nén st
dung bo gidi han cong suit dé didu khién phu tai va hon nita khong nén giir
tuabin van hanh trong mot thoi gian dai khi bd gidi han cong suat tac dong. Co 2
muc dich, mot 1a dam bao kha nang hi¢u chinh tan s6 so bod va hai 1a dam bao

dic tinh dong cua t6 may dé ngin ngira tuabin xay ra vuot toc.

- Kiém tra dinh ky hodc li€én hé véi cac nhan vién bao dudng dé 1am sach
cac ludi loc duoc lép tai cac duong hoi hoac nudc hoac h¢ théng dau ¢ diéu kién
gi61 han trong qua trinh van hanh.

- Diéu chinh ap suat hoi chén truc, dé ngan loi hoi do 4p suét qua cao di vao
hop 6 d6, két qua lam giam chat luong dau; déng thot1 ngan khi lot ciia bg chen &
phan chén ha ap do ap suat qua thap, giy ra ton that &6 chan khong binh ngung.

- Pé gilt cho tuabin van hanh trong cac diéu kién kinh té, cac diéu kién sau
phai dugc dap ung:

a. Duy trl nhiét do, ap suét hoi phu hop véi gia tri quy dinh ctia biéu d6 van
hanh véi 4p suat thay doi cta td may, va su thay dbi khong vuot qua pham vi
cho phép.

b. Hé théng gia nhiét hoi nhiét phai lam viéc binh thuong, nhiét d6 nudc dau
ra ctia binh gia nhiét phai pht hop véi gia tri thiét ké hodc trong pham vi quy
dinh.

c. bé gilt binh ngung van hanh trong diéu kién tdt nhét, kiém tra nhiét do
hoi trich cua tuabin mot cach dinh ky va diéu chinh no néu can thiét.

d. Do qua lanh ctia nudc ngung phai khong dugce vuot qua gia tri quy dinh.

v" Thuc hién céc thay ddi dinh ky va céc thi nghiém khéc nhau.

v’ Lam sach cac thiét bj cua tuabin may phat mot cach dinh ky.
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KET LUAN

Sau thoi gian tim hiéu nghién ctru do an tot nghiép, dén nay dé tai da duoc
hoan thanh nhu du kién tuy chua hin & dang quy mé 16n nhung phan nao da thé
hién dugc ¥ mudn cua nguoi thyc hién 1a van dung nhiing kién thtrc da hoc sau
nhimg niam thang ngdi dudi ghé nha trudng . Pong thoi thé hién sy tin tam
huéng dan truyén dat kién thirc ctia quy thay co trong nha truong va dic biét 1a
co gido ThS. P& Thi Hong Ly d3 hudng dan tin tinh trong thoi gian qua dé giup
em hoan thanh d6 an tét nghiép nay.

Vi thoi gian c6 han nén dé tai khong thé tranh khoi nhiing thiéu xot kinh

mong dugc su gop y cua cac thay co va cac ban sinh vién quan tam.
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