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-Bai giang Mon hoc Nha may dién va Tram bién ap-
PHAN 1: NHA MAY DIEN

CHUONG 1. TONG QUAN

1.1. Téng quan

Ngay nay, dién 13 nhu cau thiét
yéu trong sinh hoat ciing nhu san xuét.
Dién thuong dugc san xuét trong cic

s A \ A A . o 3 Transmission
nha may dién va dugc truyén dén noi == lines
Hydroelectnc 50-765 kY
tiéu thu qua mang luoi dién. Chuong generator
nay s& trinh bay tong quan vé cac loai
nha may di€n, cac chu trinh nhi¢t su 4
dung trong nha mday nhiét dién cung .
I A A A ) 5 A < A e G i
v61 mot so kién thirc co ban can thiét. o2 jT/_/
Home wiring Pole-mounted  Distribution Suhstation
120/240 ¥ transformer lings transformer

Delow 50 kY

Hinh 1-1: H¢ thong dién

1.1.1. Phan loai cac nha may dién:

Nha may dién 1a noi t6 hop céac thiét bi dé bién ddi cac dang ning lugng khac nhau
thanh dién ning. Nha may dién c6 thé phan loai dua theo ngudn nhién liéu str dung hoic theo
thiét bi chuyén d6i ning luong.

Phdn loai theo nhién li¢u:

* Nha may dién hat nhan: sir dung nhiét tir phan ing hat nhan dé van hanh tuabin hoi.

* Nha may nhiét dién (dung nhién li€u héa thach): nang lugng tir nhién li¢u hoa thach (cac
loai dau, khi tu nhién) dugc ding d€ van hanh tuabin hoi hogc tuabin khi.

= Nha may dia nhiét: ¢a nong dudi long dat cip ning lugng sinh hoi nude cho tuabin hoi.

* Nha may dién dung nhiéu liéu tai sinh: cdc nha mday nay dung ba mia, rac do thi, khi
metan (tir cac ti khi trong 1ong dat), sinh khéi (xac dong, thuc vat)...dé cung cép ning
lugng hoat dong.

= Nha may dién dung ning luong tai sinh: 12 niang luong tir song bién, thiy tridu, gio, mat
troi, thac nudc (thuy dién).

Phén logi theo thiét bi chuyén déi ning lwong:

* Nha may dién dung tuabin hoi nudc: trong nha may nay tuabin quay nho ning lugng gian
nd hoi nudc trong canh tuabin. Véi hoi nudc co ap suat va nhiét do cao (lam trung gian)
duoc sinh ra tir 10 hoi.

= Nha may dién dung tuabin khi: khi chay sinh ra khi d6t khi ty nhién hodc dau duoc phun
tryc tiép vao tuabin dé quay tuabin.

* Nha may dién chu trinh hdn hop: str dung ca tuabin hoi va tuabin khi. Khi ty nhién duoc
d6t dé quay tuabin khi, khoi thai c6 nhiét do cao tir tuabin khi di qua 10 hoi thu hdi nhiét,
10 nay s& cap hoi nudc dé hoat dong tuabin hoi.

= Nha may thiy dién: nude tir cac hd chira quay cac tuabin nudc kéo may phat dé phat dién.

= Nha may dién mat troi: ddy 12 nha may dién khong c6 thiét bi quay, ning luong tir 4nh
sang mat troi dugce bién truc tiép thanh dién nhé cac tim quang voltaic.

= Ngoai ra, cac may phat nho dugc kéo boi dong co d6t trong thuong duoc dung dé 1am
ngudn du phong cho bénh vién, khu cong nghiép. ..

1.1.2. Tinh hinh cac nha may dién ¢ Viét Nam.

Cac nha may dién ¢ Viét nam chu yéu 1a thuy dién va nhiét dién ddt than. Gan day nho
su phat trién cua nganh dau khi, cac nha may nhi¢t dién dung chu trinh hon hop lién tuc duoc
x4y dung nham dap tmg nhu cau ting nhanh cta phu tai. Duéi day gi6i thiéu san luong dién
clia cac nha may thuy dién va nhiét dién tiéu biéu trong mot ngay.
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SAN LUQGNG THUY PIEN NGAY 12/02/2004

CONG SUAT THUY BIEN NGAY - 211212004

40,000 Thuf Dién 3.000 = Thuf Bién
=HEinh
s [l —TBi
25004 =Tan
=D Nhim
30000 —5Pha
2,000 _51\’5'1;
25,000 S
1500 ALY
20000
15,000 1,000
10,000 500+
L || |
5,000 “ﬂ 04 /__—=é=‘£'—_— = —=
. w 2345678 910111213141516 171819202122 23 24
Ky z , .
Hinh 1-2: San lwgng va cong suat cic nha may thuy dién
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Hinh 1-3: San lwgng va cong suit cac nha may nhiét di¢n
So sanh nhiét dién va thuy dién:

Chi tiéu so sanh Thiy dién Nhiét dién
Thoi gian xay dyung Dai Ngin
Vén dau tu Cao Thap
Gi4 thanh dién ning Thép Cao
Gia thanh sira chita Thap Cao

1.2. Cac kién thirc co ban trong nha may dién
Dé thuan loi cho viéc tim hiéu, van hanh ciing nhu sira chita cac thiét bi trong nha may
dién, cac kién thirc co ban vé nha may dién dugc trinh bay sau day.
1.2.1. Ap suit: Ap suét 1a luc tac dung 1én mot don vi dién tich.
=  Céic don vi thuong dung: kg/cm?, bar, psi (pound per square inch), cmH,0, cmHg. ..
* Quan h¢ gitta cac don vi: 1 kg/cmzz 0.981 bar = 14.69 psi = 76 cmHg = 10 mH,0
= Ap suit c6 thé dugc tao ra theo 3 cach: (a) do trong luong cta vat chét, (b) do luc co khi,
(c¢) do gia nhiét vat chat thi dy nhu nudc.
Ap suit tao ra do trong lugng cua vat
chit: vat chat ¢ day bao gom chat ran,
chat 1ong va ca khéi lwong cua khong khi

trong khi quyén.

Hinh 1-4 cho thay chét ran cung nhu
chat 16ng tao ra ap suat lkg/cm2 trén bé

mat mot vat.

LTS

4
$ 1 ! 76cmHg
M : 4~ ~1kg
|
|
lcm
/ < £ |
X _7/ S
T 1kg T :
: |
4%
v |/
\ —
Ap suét /
1 kglcm?

Hinh 1-4: Ap suit dit trén mit phing

Khong khi trong moéi truong sdng tac dong ap suat 1én ching ta ciing nhu moi vat.
Nhung chiing ta thuong khong chii ¥ dén no, do khong khi luén bao quanh mét vat tir moi
hudng va ap suit tac dong 1én vat d6 s& bu trir 1an nhau. Ap suét khi quyén chinh 14 trong
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-Bai giang Mon hoc Nha may dién va Tram bién ap-

luong ciia khéi khong khi bén trén mot vat bang 14.7 psi & myc nudc bién va giam dan dén 0

khi ra ngoai bau khi quyén trai dat.

= Ap suit tao ra do lwc co khi: 13 ap suét tao ra do cé cac tac dong co khi. Vi du nhu: bom
hoi vao trong banh xe, bom nudc vao trong dudng bng. ..

= Ap suit tao do gia nhiét vét chét: vi du nhu nuéc (hodc khi) nhét trong binh kin duoc
dun 1én s& tao ra mot ap suat bén trong binh do su gidn nd cling nhu do su sinh hoi.

Phan loai 4p suét:

= Ap suét khi quyén: duoc do bang Barometer, & muc nudc bién = 1 kg/cm2

= Ap sut trong dbi, ap sut du hay ap suit dong hd: 1a ap sudt ciia cac moi trudng cd ap
sudt 16n hon ap sut khi quyén do bang manometer.

= Ap suit tuyét ddi: 1a thong s6 trang thai, béng 4 ap sudt du cong ap suit khi quyén.

= Chan khong: 13 4p sudt nho hon 4p suét khi quyén, do bang vacuumeter. Khi hat bot khi ra
khoi mot binh kin, trong binh s& c¢6 4p suit chan khong.

= Ap suét ngugc (back pressure) hay “d9 chan khong”: 1a mot khai niém dac biét dung trong
nha may dién dung dé chi do chan khong khong hoan toan (patial vaccum) cta binh
ngung. Néi cach khéc, day 1a ap suat tuyét dbi cua hoi ngay khi ra khoi tuabin dé dén binh

ngung hay 1a “4p suét binh ngung”.

ry A

Pa : z , H

Ap suat khi quyén
p v x
-—f—————- il S i Trong do:
L i ek Po: 4p auat khi quven
oy ry Po p :dp auat tuyét déi
Ph P © &p suat ngugc
Pda =P — Po. ap sudt tuwong doi

! i v ¥ Pek= Po — P, dO chan khéng

Hinh 1-5: Quan hé giira cac loai 4p suit
1.2.2.Nhiét do va nhiét: Trong nha may nhi¢t dién, hiéu v€ nhiét va nhiét d¢ 1a quan trong vi
hau hét cdc may moc, thiét bi déu lién quan dén viéc ki€m soat nhiét d§. Trong nha may di¢n

hai don vi nhiét do thuong dung 1a Celcius va Fahrenheit. Quan hé: t°C = g(tOF —32)

a. Phan bi¢t nhiét va nhiét do:
= Khi bo vién da vao nudc néng, da s& tan chay. Nudc thi néng hon vién da ma né truyén
nhiét sang, ndi cach khac vién da thi lanh hon. Dong nhiét di chuyén tir vat c6 nhiét do cao
Xuéng thép. Nhiét do 1a diéu kién dé xac dinh dong nhiét tir vat nay sang vat khac.
»  Nhiét dé dé do mot vat nong hon hay lanh hon vat khac. Khi thém rhiét vao mot vat s€
lam gia tang nhiét d¢ cua vat do, nguoc lai khi lay bét nhiét s€ lam vat ngudi di.
b. Cac phwong phdp truyén nhigt: C6 3 _phuong phap truyén nhiét:
= Din truyén nhiét: nhiét dugc truyén tir phan tir ndy sang phan tir khac ctia mot vat hodc
sang vat khac tiép xtc vdi no.
= Truyén nhiét d6i lwu: nhiét truyén thanh dong tir phan nay sang phan khac ciia chat long
hay chat khi.
= Truyén nhiét birc xa: ning luong nhiét & dang anh sang va song birc xa. Nhiét tir mot vat
noéng sé truyén nhiét birc xa thang theo moi hudng. Noi cach khac moi vét “cé thé nhin”
théy nguén nhiét s€ nhan dugc nhiét birc xa.
1.2.3.Lwu lwong: Nudc, hoi, khong khi, dau, khi tu nhién va khi chay 1a cic loai luu chat
duoc ké dén trong mot nha may dién. Luu chét s& chay tir noi co 4p suét cao dén noi c6 ap
suat thap. Dé van hanh hiéu qua céc thiét bj cAn phai do luu luong caa cac luu chit nay. Vi du
nhu: luu lwong nude cap vao 16 hoi, luu lwong hoi dén tuabin. ..

Luu luong thé hién luong luu chit (khdi lwong hodc thé tich) di chuyén duoc trong mot
don vi thoi gian. Cac don vi thuong dung: tAn/gio, kg/gidy, m*/gio, I/phit. ..tuy thudce vao doi
tuong can do. Luu luong ty 1€ thuan véi vol d§ chénh ap gitra dau vao va dau ra. Su ma sat
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-Bai giang Mon hoc Nha may dién va Tram bién ap-

bén trong cac 6ng, su thay doi hudng chay, va cac vat can trd (nhu van, cau cin) s& 1am giam
ap suét ciia dong chay. Diéu nay ludn dugc luu ¥ trong qua trinh thiét ké ciing nhu van hanh
nha may di¢n.
1.2.4. Nguyén Iy céc loai van va biy: Trong bat ky nha may dién nao, cic loai dng, van, bay
cung voi cac ngd ré duoc dung dé ndi cic phan cia thiét bi hay céc thiét bj v6i nhau. Sau day
s& mo ta mot sO loai van va biy thuong gip.
a.Van: Cac van dugc thiét ké dé thyuc hién mot trong ba chirc nang co ban sau: mg-dong (on-
off valve), diéu chinh luu luong, va ngin dong chay nguoc. Cé rat nhidu loai van nhung tat ca
déu theo vai nguyén 1y co ban.
Céc loai van c6 thé dong mo béng tay, day xich, dong co dién, thuy luc dién tur, hay gid
nén. Hai loai sau thudng 14 van nho, 4p suit thap diéu khién phic tap.
Van civa va van hinh cau (gate, globe valves):
= Van ctra: Ctra (dia) van 1a loai ném cing, tré dong it. Van hanh dong, m¢ hoan toan;
khong dung diéu chinh.
= Van cau: Co tr& dong cao hon van cira. Dung nhu van diéu chinh hay thuong xuyén thao
tac. Co thé lép dat cho ap suit & trén hay duéi dia van tuy theo diéu kién van hanh.

. Hlnh 1 6: Van cira va van ciu
* Van mdt chiéu (check valves): c6 ba dang la cua quay (swing gate), canh budm
(butterfly) va dang nang (lift) trinh bay & hinh bén dudi. RO rang dang nang c6 tré dong
16n hon.

Van mét chiéu cira quay Van mot chleu clra nang Van mot chiéu canh buém
Hinh 1-7: Van mét chiéu
= Van bit va van bi (plug, ball valves): hai dang van nay c6 dic diém chung 13 xoay 90°
dé dong hay mo hoan toan, va tré dong rat thap do cira van mé c¢6 do thong dong 16n.
Loai nay thudng dung cho 4p suat thap.

Hinh 1-8: Van bit va van b|
* Van canh buém (butterfly valves): dia van xoay 900 dé dong mé. Van nay co tro dong
nhoé hon van cau nhung 16n hon van van ctra, bit va bi. Van nay thuong dung & ap suét
thip va nhe tai.
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Hinh 1-9: Van canh buém
" Van gidm 4p va van an toan (relief, safety valves): dugc thiét ké dé tranh cac hu hong
thiét bi do qua 4p suat. Tuy nhién c6 mot s6 diém khac nhau giira hai loai.

Dac tinh Van giam ap An an toan

Luu chat khong nén duoc: | Luu chat nén duogc: hoi va cac loai

Apdung 1 ge  diu. khi.
D1 m iy e 0 i i 0| M 0 o o ) i i
Mo van duy tri 4p suat nho hon gia tri qud gid ’

dong nhanh lai khi ap suat xudng thap

dit. hon gid trj dat (<96%).

Flrmm -|ll-|hln1|l HELL
N

™
I

Apriug

Srdm peiaini s el
Hinh 1-10: Van an toan va van giam ap
b.Bdy hoi
By (steam trap) dugc dat gitra duong 6ng Hoi va nude
hoi va hé théng thu hdi nudc ngung tu. Muyc dich yrame v
ldy nudc ngung va cac loai khi ra khéi hoi ma
khong 1am ton hao hoi ciing nhu giam 4p suét hoi.
Bay hoi dugc lap dit theo so dd bén. %
By c6 thé phan thanh bay nhiét hay bay co
khi. Ciing ¢6 thé phan thanh bay c6 dong qua lién =
tuc (co tiét luu) hay dong qua gian doan (cira bay
dong mo tung chap).

Nuéce ngung ra
]

Hinh 1-11: So @b lap dat biy

Biy nhiét (Thermostatic traps): la bay mo theo nhiét do
trong bay. Co cau tac dong dua vao su gian nd khac nhau
cua cap thanh kim loai (bimetallic type) hay su gian no
cua hop xép kim loai (bellow type). Khi nudc ngung day
trong bay — bay ngudi: bdy md; khi hoi qua —bdy nong:
bay dong lai. Nguyén 1y cdu tao cta hai loai bay nhiét
trinh bay & hinh bén dudi.

Hinh 1-12: Biy nhiét

5
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= Biy co: Biy co (Mechanical traps)Co6 nhiéu dang bay co sau day nhu bay phao (ball
float), dang thung nguoc (inverted bucket), cac biy nay mo khi ddy nude va nguoc lai.

, Hinh 1-13: Bay co ‘
Sau day 1a ky hi¢éu mot s6 ky hi€u cua cac thiét bi dung trong so do nhiét:

Ky hiéu Thiét bi Ky hiéu Thiét bi
Van cua Van cu thuong dong
Van cau Van ciu thuong dong
Van géc Van gbc thuong dong

Van cua hoat dong nho dong co Van diéu chinh luu lugng

Van diéu chinh Van dién tur
Bay hoi Van mé nhanh
Van ba ctira Van dién tir ba ctra

oK F PEDEL

Van an toan thang Van an toan géc

4 4> Van mét chiéu

= Nbi giam

FE A

Van mot chiéu c6 di¢u khién

-1
T

Tiét luu, dng do luu lugng
N&i gidn nd Lugc
Luoc gio don Luoc gio doi
Chi thi luu luong May ghi luu lugng
May ghi ap sut

Chi thi nhiét do May ghi nhiét do

15
®
aCly
@ Chi thi ap suat
I+

Cong tic ap suit L6 kiém tra (Test Well)

@090@%

1.2.5.Sw bdi tron va céc loai bg truc: Khi cic loai thiét bi quay hoat dong, noi phan dong
(rotor) va phan tinh (stator) co sat nhau s€ sinh ra ma sat. Két qua ciia su ma sat la phat nhiét,
su mai mon, can trd chuyén dong va sinh ra tinh dién. O tryc (bearing) va ¢b truc hay con goi
1a ngdng tryc (journal) 1a vi tri tiép xuc giira phan dong va phan tinh.
Dé giam ma sat ciing nhu cac hé qua cua né thiét bi can dwogc boi tron. Muyc dich ciia boi
tron 1a tach cac bé mat chju ma sat bang cach chen 16p dau hay m& vao gitta dé giam sy sinh
6
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nhiét va sy mai mon. M& hodc diu s& duoc dung dé boi tron tuy theo tde do quay, do nang,
cling nhu loai bg truc st dung. Viéc boi tron la rat quan trong vi gia thanh cho dau m& luén
nhiéu 1an r& hon gia thanh cho viéc thay thé thiét bi kim loai hu hong.

Hai lyc chinh tac dong 1én bo truc la

Lwe huéng
luc ddy doc truc va lyc huéng kinh. Luc kinh I O truc
doc truc co thé tac dong theo mot trong hai Truc
hudng song song véi truc. Loai 6 truc kiéu Y
lan va c6 ong 16t chu yéu chiu luc huéng € — —
kinh (6 d&). Trudong hop luc doc truc 16n "”Ct:f"g e
phai dung dang b truc dac biét: 6 chan.

Luck?nuhcrng

Hinh 1-14: Lwc tac dong 1én 6 truc
Do d6 c6 thé phan 6 truc thanh hai loai chinh: 6 d& va 6 chan.
a. 0 do~
= O truc ¢6 ong 16t hay 6 0 truc tron (sleeve bearing): duoc boi tron bang md hoic dau;
bang mé cho 6 truc chiu van tdc thap va tai ndng; truong hop van tdc va nhiét do cao thi
thuong dung dau. Di v6i 6 truc may phét va tuabin c6 tai ning va van toc cao thi ding
dau duogc bom tang ap luc.
Vong bdi tron 6 truc ong 16t: loai ndy ding mot vong c¢6 duong kinh 16n hon duong kinh
truc. Vong nay c6 phan diy nhiing trong thung dau dé lay dau tudi 1én cd truc khi truc
quay.

Load

SLEEVE
= *"*—-\_\ 180° BEAR'NG SHAFT

i pE=m O

Journal

07 gspalf-3u

Loaded R 270°

RESERVOIR
OIL RING OIL RING

Hinh 1-15: O truc c6 6ng 16t va vong bdi tron
O biva diia (ball, roller bearing): hai loai nay thudc dang 6 6 truc chéng ma sat. Khi quay

ma sat co rét it do 0 truc chi con tiép xtc diém trén vién bi hay con lan. Hai loai nay
thuong dung m& dé boi tron.

b. O chdn: Hinh bén dudi la dang don gian nhat trong cac logi 0 chin: O chan Kingsbury
(Kingsbury thrust bearing). Phén tinh cua 6 truc nay dugc gan cac gudc (pivot shoes) va vong
chan (thrust collar) gan trén phan dong; tat ca ngap trong dau khi van hanh.

PIVOTED SHOE

THRUST COLLAR
SUPPORTING

OIL FILM WEDGE —

THRUST

—

DIRECTION OF ROTATION
'S

STATIONARY SEAT <}

KINGSBURY THRUS: BEARING
Hinh 1-16: O bi, 0 diia va 0 chin

7
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1.2.6. Bom: Bom la thiét bj co khi ding dé thay dbi ap suét va giy ra dong chuyén dong. Tuy
c6 chung nguyén 1y nhung khi dung cho chit khi dwoc goi 1a quat (fan) hay may nén
(compressor); khi dung cho chét 1ong goi 1a bom.

C6 thé phan biét bom theo hai loai: (1) thé chd duong (positive displacement) 13 bom
chuyén dong qua lai (piston) va loai quay (rotary); (2) Bom loai dong luc (kinetic) gdm céc
bom ly tdm (centrifugal) va bom phut (injector) hoat dong theo nguyén Iy Venturi.

a. Bom thé ché dwong (positive displacement)

= Bom piston: hinh bén dudi trinh bay nguyén ly hoat dong cua bom nang (lift pump),
bom déy (force pump) va bom piston hai cip (double action reciprocating pump); bom
nay thuong dung dé bom hoa chat vao hé théng nude cua 10 hoi.

1. Steam Cylinder 6. Valve Rod Head

2. Steam Chest 7. Suction Valve

3. Slide Valve 8. Spool

4. Steam Piston 9. Water Piston Body
5. Valve Rod 10. Rocker Arm

=  Bom quay: phd bién 13 bom vit (screw), bom banh ring (gear) va kiéu vau (lobe) cac
bom nay co6 ap suét thoat khong doi. Trong nha may dién, cac bom nay dung pho bién dé
bom dau va héa chat.

Hinh 1-18: Cac loai bom quay
b. Bom djong luc
= Bom ly tAm: 1a bom hoat dong theo nguyén 1y ly tam. Bom ly tdm rat da dang vé thé loai
ciing nhu kich thuéc. Su da dang cta bom ly tdm do cac thay d6i ¢ canh bom, thin bom
cling nhu sb taing bom (mot hay nhiéu ting). Nho cac thay d6i d6 bom c6 thé ¢ luu lugng



-Bai giang Mon hoc Nha may dién va Tram bién ap-

16n v6i ap sudt thdp nhu bom tudn hoan, hay 4p suét cao voi nhiéu ting bom nhu bom cip
nudéce 10.
= Bom phut: dung nguyén ly Venturi.

pschorse pozzle
I
>

- hrauds

M. -Rbs or
ﬂ partial shroud

>

, mpeller

& ,
\ /
me//er %

eye B ~Volute Vanes”

(a)
PRINCIPLE OF (b)

CENTRIFUGAL PUMP

(d) (e)
SEMI-ENCLOSED NON-CLOG
IMPELLER IMPELLER

Hinh 1-19: Bom ly tim: cac dang canh bom va bom phut
1.2.7. H¢ thong gié nén: He thong gié nén 1a khong thé thiéu trong mot nha may dién. né
cung cip gi6 dé diéu khién thiét bi ciing nhu mot s6 cong dung khac. N6 c6 thé duoc phan
thanh hai loai: gi6 diéu khién va gi6 cong dung.
= H¢ thong gié diéu khién (intrument air) : dung cho cac hé thong, cac van diéu khién bang
gid nén, cac bo truyén tin hiéu...Gid nén nay phai sach, kho va duy tri & mot ap suat nhat
dinh.
= H¢ thong gié cong dung (survice): st dung dé 1am mat, chén, cac may cong cy...hay co
thé 1am dy phong cho hé théng gi6é diéu khién. Gié nay khong yéu cau chit ché nhu gid
diéu khién.
=  Gi6 nén dugc cung cap tir cic may nén gid di qua cac bd luge va hut am rdi dén cac bon
chtra. Tir ddy gi6 dugc phan phdi dén céc thiét bi st dung.
1.3. Cac chu trinh nhiét ciia nha may nhiét dién
1.3.1. Chu trinh nhiét ciia Tuabin hoi
a. Chu trinh Rankine: Chu trinh rankine 1a chu trinh co ban cua nha may dién hoi nude. Lo
hoi ¢6 nhiém vu cung cp hoi nudc & ap suat va nhiét d6 cao cho tuabin. Hoi nay di vao tuabin
gian nd sinh cong lam quay tuabin, sau khi thoat khdi tuabin hoi ngung tu thanh nudc ¢ binh
ngung va duoc bom tré nguoc vé 16. May phat dién dugc gin dong truc véi tuabin s& phat dién
1€n ludi dién.

-
>

v @

<
o
'_
o
2
m
May phat ]
Khoi dien g
5 y
'_
. Effective /
Nhién [hoi energ
liéu \
- @ Ineffective @ -
Khong energy .
i @ >

Entropy s(kJ/kg.’K)
Hinh 1-20: So dd nguyén 1y va bién d6i ning lwong trong chu trinh Rankin
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b. Chu trinh cé hoi nhiét: Trong chu trinh nay, mot phan hoi tir ting trung binh dugc trich ra
va hoi trich dung dé gia nhiét nudc cap cho 10. Nho dé gidm dugc nang luong ton hao khi
ngung tu nudc ¢ binh ngung, két qua la hiéu suat nhiét cia chu trinh dugc cai thién (Hinh

1-21).

C. Chu trinh ¢é qud nhiét trung gian: Chu trinh ndy can cac tuabin hoi nhiéu tdng, hoi sau khi
gian nd trong tuabin dau tién dugc dua trd lai 10, dé tang nhiét d§ va ap suat, sau d6 dua dén
tuabin tiép theo va tiép tuc gian nd sinh cong. Pay ciing 1a bién phéap dé ting hi€u suat cua chu

trinh.

Khoi

Nhién |hoi
lidu

Khong
khi

May phat
dién

Khoi T

Lo
Nhién |hoi %
ligu
—> <
-«

Dy

Tuabin

@

ol

khi

@ Bom
(=)

®

Temperature T(°K)

=
»

o
- §®

Ineffective
energy

Temperature T(°K)

. Hinh 1-22. Chu trinh ¢6 qua nhi¢t trung gian .
d. Chu trinh hoi nhiét co qua nhiét trung gian: Day 1a chu trinh két hop ca chu trinh hoi nhiét
va chu trinh qua nhiét trung gian.

Tuabin

v

Ineffective
energy

Temperature T(°K)

.

Entropy s(kJ/kg."K)

PP
T

'« Effective
anergy

Hinh 1-23. Chu trinh héi nhiét c6 qua nhiét trung gian
10
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1.3.2. Chu trinh nhiét ctia Tuabin khi
a.Chu trinh Brayton don gidn: Trong chu trinh Brayton don gian, khong khi dugc nén trong
may nén khi, khi nén nay cung véi nhién liu dugc dot trong buong dot tao thanh khi chay,

khi chay gidn no khi di qua tuabin khi s€ lam quay tuabin.

Nhién lie L\_l Bubng dét

\®

May nén

v

Tuabin

May phat

khi

®

Khoéng khi

khi

@

Khoi thoat ¥

Hinh 1-24. Chu trinh Brayton don gian

dién

Temperature T(°K)

[

r

Entropy s(kJ/kg.’K)

b.Chu trinh Brayton héi nhigt: Chu trinh ndy gdm cac tuabin khi nhiéu tang, khi chdy sau khi
roi tuabin khi cao 4p c6 nhi¢t do thap dugc gia nhiét lai bang bd hoi nhi¢t va su dung cho

tuabin khi ha ap.

Nhién lié

May phat
dién

*@
Khéng kh

C. Chu trinh nhiét ciia chu trinh hén hop: Chu trinh nay sir dung khi chay tir ciia ra tuabin

Budng dét Gia nhiét lai
Tu'abin Tuabin
khllcao khi ha ap

ap

I

khi 1am ngudn nhiét cho chu trinh hoi nuéc.

K
Bubng dbt

Nhié&n lié
@u?:w@/

May nen Tuabin

hai

~

OSHH 21

®

khi khi

0

Khéng khi

Y
May phat
dién

Hinh 1-25. Chu trinh Brayton hdi nhiét

Temperature T(°K)

Temperature T(°K)

=
»

A

h

o

O

"®

Chu trinh
Braylon

Entropy s(kJ/kg.’K)

Turbine

'

Hinh 1-26: Chu trinh nhiét ciia chu trinh hén hop

Theo céc thong ké, nha may dién sir dung chu trinh nhiét tuabin hoi nudc c6 thé dat hiéu

suat nhiét tir 33-47 %. Trong khi d6, néu hiéu suit nhiét chu trinh tuabin khi don chi c6 thé
dat tir 35-40 % thi chu trinh hdn hop c6 thé dat t6i 60 %.

11
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CHUONG 2. TONG QUAN NHA MAY PIEN TUABIN HOI
2.1. Khai niém

Miy bifn dp

Ha thong thai tro - xi \é——\
B¢ chim
Ha thong oxi
nzhifn than I_Z e
ET.H Xir Iy nwdc

| L =

! Ha thdng nhitn lisu ddu He théing nhitn Ligu than

Hs thang nudc
Tudn hoin

Hinh 2-1: So @6 nguyén ly nha may nhiét dién hoi nwéc

Trong do: o ] o ]
Ten viet tat Thiet bi Ten viet tat Thiet bi
B.TH Bom tuan hoan TNT.G B tai nhiet trung gian
BN Bom ngung BSEKK Ba xay khong khi
B.C Bom cap mréce 1o B.H B ham
Q.G Quat gid C.A Tuabin cao ap
QK Quat khoi T.A Tuabimn trung ap
QN Bé qua nhiét HA Tuabin ha ap

Trén day la So @b nguyén 1y nha may nhiét dién hoi nuéc theo d6 10 hoi 1a thiét bi cung
cip hoi qua nhiét cho tuabin quay, tuabin kéo theo may phat dién, phat dién 1én ludi. Trong
d6, 16 hoi can dugc cdp nhién lidu dau hodc than cling véi khong khi tir quat gié dé ddt chay,
nudc véi chat luong tot dé sinh hoi. Hoi dén quay tuabin ¢ thé duoc gia nhiét lai hay duoc
ngung tu thanh nudce r6i quay trd lai 16 nhd bom cap nude 10.

Céc phan tiép theo cua chuong nay s& lan luot trinh bay vé 10 hoi va tuabin hoi 1a
hai thiét bi chinh trong chu trinh nhét ctia nha méy nhiét dién chu trinh hoi nudc.
2.2. Lo hoi.

Lo hoi 1a thiét bi quan trong trong mdi nha may nhiét dién. Nhiém vu cua 10 hoi Ia
chuyén hoa cac dang ning lugng khac nhau thanh nhiét ning va truyén nhiét nang d6 cho mai
chat dé chuyén chiing tir thé 16ng thanh hoi bio hoa rdi thanh hoi qua nhiét. Hoi qua nhiét nay
s€ duogc dua sang lam quay tua bin hoi.

Riéng voi 10 thu hdi nhiét thai thi khong c6 nhiém vu chuyén héa nang lugng ma chi tan
dung nhiét tir khoi thai ctia tua bin khi.

Dé thuén loi cho viéc tim hiéu vé 16 hoi, trudce tién can tim hiéu qua mot s6 khai niém
co ban.
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2.2.1.Sw chay: Ba yéu td can thiét dé sy chay xay ra la: (a) nguyén liéu chay; (b) dii oxy cho

su chay va (c) du nhiét denguyen liéu bat lira va duy tri chay.

= Nguyén liéu chay: 1a tit ca cac vat liéu c6 thé chay, phd bién 1a cac loai xing dau; trong
nha may dién than dau va khi duoc dung.

= Oxy: oxy thi can thiét cho su chay, trong khong khi oxy chiém khoang 21% thé tich con lai
chu yéu 12 ni-to va mot sé khi khac.

= Su bdc chay hay nhiét d6 bdc chay: 1a nhiét d6 ma tai d6 vat liéu chay két hop v6i oxy s&
chay

Khi mot trong ba yéu td trén khong dat duogc thi sy chay sé€ tét.
Déi v6i nha may dién, dé ning hiéu suat t6 may nhién liéu cung cip phai dugc dét chay
hoan toan trong budng ddt, cling nhu han ché t6i da sy mat nhiét qua ong khoi.

= Nhién liéu chuan bj cho 16 hoi sao cho su chay duoc thuan loi nhu dau duge hdm nong rdi
lam hoéa mu, than dugc nghién thanh bot trude khi phun vao budng dét.

= Khong khi cap vao budng ddt nhd cac quat gid, lugng gid cung cp phai du cho sy chay
nhung khong qua du s& gay ton that nhiét.

» Pé nang nhiét do dén nhiét do boc chdy cta nhién li€u, nguoi ta thiét ké mot hé théng mdi
lira dé d6t cac nhién liéu d& chay trudc khi d6t nhién liéu chinh, sau khi nhién liéu chinh
da chay nhiét do chay s& tu duy tri néu ty s nhién liéu va khong khi duoc gitt ¢ tri s6
thich hop.

2.2.2. Céc trang thai ciia nwée: Nudc dong vai tro moi chat trong nha may nhiét dién tuabin

hoi nude.

Nudc c6 thé & mot trong ba trang thai: ran (nude d4), 16ng hay khi (hoi).

=  Nudc ¢ thé ran: nude khi bi lam lanh xudng khoang 0°C s& hoa da, su hoa da dién ra tir
ngoai vao trong. Thé tich nudc khi hoa da s& tang 1én.
=  Nudc 0 thé 16ng: khi gia nhiét nudc da, nd s& chay thanh nude. Néu tiép tuc cap nhiét cho
nudc, nhiét d§ cua nd s€ dugce nang lén, nhiét d§ cang cao cang doi hoi nhiéu nhién liéu.
Nudc cling s€ dan nd khi tang nhiét do.
Khi nhiét d6 dat dén tri s6 nhét dinh nudc s& soi, & ap suit cang cao nhi¢t d¢ nay cang
cao.

»  Nudc & thé khi: s6i 1a hién tuong cac bot hoi xuét hién trong nudc va ndi 1én mat nude, bot
nay v& va giai phong hoi ra. Hoi thi khong nhin thy dugc, néng va nhe hon khong khi.
Hoi sinh ra & nhiét do so6i 1a hoi bao hoa.

= Su siéu nhi¢t va ngung tu: néu tiép tuc gia nhi¢t hoi bao hoa ta s€ c6 dugc hoi si€u nhiét.
Hoi si€u nhiét 1a hoi c6 nhiét d§ cao hon nhiét dJ s6i cua nudc tai cung ap Suat. Nguoc lai
khi 1am nguoi hoi thi hoi s& ngung tu thanh nudc, néu ngung tu hoi trong binh kin thi tao
ra chan khong do thé tich nudc nhé hon nhién so véi hoi.

2.2.3.Céac dac tinh co ban cua 10 hoi.

= San lwgng hoi D: 13 lugng hoi do 16 hoi séan xuat ra trong mot don vi thoi gian, don vi do

1a T4n/h hodc kg/s. C6 ba loai san lugng hoi:

- San lwong hoi dinh mirc Do: la san hwong hoi lon nhat ma 1o ¢é thé lam viéc lau dai véi

thong so hoi quy dinh, thuwong dwoc ghi trén nhan hiéu lo ho.

- San lwong hoi kinh té Dyr: la san liwong hoi ma 16 lam viéc voi hiéu sudt cao nhat, thieong

bang 75 — 90% sdn lwong dinh mikc.

- San lwong hoi cwe dai Dyax: ld san heong hoi l6n nhdt cho phép 1o lam viéc tam thoi trong

thoi gian ngan, vieot san lwong dinh mike tir 10 — 20%.

* Thong s0 hoi: Thong s6 hoi cua 10 duoc biéu thi bé‘mg gia tri cua nhiét do va éap suét cta

hoi sau by qué nhiét.

= Hiéu suat 16 hoi: thuong dung 1a hiéu suét nhiét, n6 1a ty s giita phan nhiét luong ma moi

chét hép thu duoc voi téng nhiét lugng dua vao.

2.2.4.Phéan loai 10 hoi

Lo hoi dung trong nha may dién c6 thé duoc phan chia theo nhiéu cach khac nhau va
hién nay cling c6 rAt nhiéu loai 1o dang duogc stir dung.
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Ngudi ta c6 thé phan loai 16 hoi theo ning suét hoi, theo thong sb hoi, theo nhién liéu,
theo cach d6t nhién liéu ...
2.2.5. Chu trinh tuin hoan nuéc va khi trong 16 hoi.

Trong phan nay s& trinh bay chu trinh tuin hoan ctia nudc va hoi ciing nhu dudng di cua
gi6 va khi chay trong 16 hoi tuan hoan tu nhién hay cudng birc.

<<— Duong gioé i
— BDudimg khoi r\

SUPEANEATER OUTLET o nataly

oo O =>® vj tri ciic b thoi khoi J

HITIIHM [ HILSOd

T ///////// i s
PuO-1889 -8

5,131 | |
LTI I P77 7T 77777 77777777777 77/ 77777777777 777 777777 7777 A7 A7 7777777 /T/
S 16 43 e

Hinh 2-2: Mt cat 16 hoi dot dau.

Steam drum Steam outlet
Convection \ Superheater
section (partly shielded
pendant type)
N I3
el NN“‘WN._
p
Economizer —Je
A Waterwalls
o‘/
Tubular A
air heater
/ Pneumatic
Ash hOpPers —id fuel distributor
Inlet from 1 {
forced-draft H
fan L
Spreader
stoker
2N /
TR
— | ~
o~ | ~—__ Bottom
( « L Q D heated
Cutlet to ] - Ash
induced- \ hopper
draft fan \
Dust collector

Hinh 2-3: Mit cit 16 hoi dot than
2.2.6. Chu trinh tuin hoan nwéc va hoi
Nudc duoc bom vao bao hoi nhd bom
cép nude 10, tir ddy chu trinh tudn hoan gdm ba
phan sau: (1) dong nudc tir bao hoi qua cac
ong nudc xudng dén khu vuc dng bi gia nhiét UREATED
(6ng sinh hot); (2) dong hon hop nudc va hoi
tir cac dng sinh hoi tré vé bao hoi; (3) dong hot
bdo hoa di ra tir bao hoi qua cac 6ng qua nhiét pse
thanh hoi qua nhiét dén tuabin.

STEAM STEAM AND WATER MIXTURE

HEATED
RISER.

HEAT

l+—BAFFLE

EYYER

Hinh 2-4: Tuén hoan nuéc va hoi trong 10
Truong hop chu trinh tuan hoan cudng bure, cac bom tuan hoan duogc thiét ké Vo1 dudng
hut gan vao cac Ong gop nude ldy nude tir cac dng nude xudng va duong thoat gan vao dng
gop thoat roi di dén cac dng sinh hoi.
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2.2.7. Duwong di gio va khi chay

Theo hinh 2-2 va 2-3, Mt cit 10 hoi dot dau. va hinh Mt cit 10 hoi d6t than co thé
thdy gi6 sau khi roi quat ddy gi6 s& lan luot di qua cac bo siy gié (bd siy gié hoi nude, bd
sdy gi6 hoi nhiét hay ca hai) réi dén hop gié. Gid sau khi dugc ddt chdy trong budng ddt cing
voi nhién lidu tao thanh khi chay.

Khi chay lan luot truyén nhiét cho tuong nudc, cac bo qua nhiét, cac dan 6 dng nude 1én,
cac dan 6ng nude xuong, bo tiét nhiét, bd sdy gi6 hdi nhiét va cudi cung dugc thai ra ong
khoi. Riéng d6i véi 16 d6t than, khi chay phai di qua bo khir bui than trude khi ra dén 6ng
Khoi.

2.2.8. Nguyén Iy ciu tao va 1am viéc ciia 10 hoi: Lo hoi dung trong nha may nhiét dién gébm
c4c phan chinh sau:
= H¢ thong cung cap va d6t nhién liéu, bao gom cac voi ddt, buong lua ..
= Hé thng ccung cap khong khi va thai san pham chdy, gdm cac loai quat bo sdy khong
khi, hé thong thai xi, bo khir bui, O ong khoi ...
= Hé thong cap nudc, gdm cac loai bom, bd ham nudc ...
= He¢ théng san xuit hoi qua nhiét, gém céc loai bé mat truyén nhiét nhu 6ng nude 1én, 6ng
qué nhiét, ...

Ngoai ra trong 16 hoi con nhiéu hé thng cac thiét bi phu trg nhu hé théng do ludong diéu

khién, hé théng an toan, khung tuong 10, ...
2.3. Tuabin hoi

Ning luong dé van hanh tuabin hoi 14 hoi siéu nhiét tir 10 hoi. Nhiét lugng ctia hoi bién
thanh déng nang khi hot gidn n6 va di qua tuabin. Trong phan nay s& lan luot trinh bay cac
khai niém co ban vé tuabin, thé nao 1a xung lyc va phan lyc, cling nhu nguyén ly cAu tao va
lam viéc cac bo phéan ciia tuabin, co cdu duy tri toc do, cudi cing 14 cac thiét bi phu cta no.
2.3.1. Tuabin xung lwe va phan luc
= Nguyén ly tuabin xung lirc: 13 su bién ddi nang luong van tdc ctia dong hoi thanh xung luc

khi dong hoi dap vao gau (canh dong). Mo phun cb dinh va gau gin trén banh dong, néu
xung lyc du 16n banh dong s& quay theo hudng xung lyc. Néu dong hoi c¢6 dang ma khi
dong hoi dap vao va quay nguoc lai thi xung luc s& 16n hon va 16n gip hai 1an so voi gau
phang.

" Nguyén ly tuabin phan lyc: 1a sy bién doi nhiét ning cua dong hoi thanh ning luong van
toc (dong ning), khi hoi gian n¢ trong mo phun, va sinh ra phan lyc. Néu mé phun gan trén
banh dong va hoi cdp qua 16 truc cta banh dong thi banh dong s& quay theo chiéu phan luc
sinh ra (chiéu mili tén) khi hoi thoat khoi mé phun.

= Tuabin xung-phdn lire: trong thyc té rat hiém tuabin thuan phan luc. Theo Iy thuyét tuabin
phan lyc c6 canh di chuyén ciing van téc v6i dong hoi. Nhu vay néu canh dong cua tuabin
xung lyc c6 dang nhu mo phun va cho phép hoi gian n¢ khi di qua n6 thi day la tuabin
xung-phan luc.

Hinh 2-5: Nguyén ly tuabin xung lwc va phan lu’c
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2.3.2. Phan loai tuabin

Phan loai theo dong hoi: dong huong truc (axial flow), huong kinh (radial flow), hay
dong tiép tuyén (tangential flow).

Phan loai theo s6 tﬁng canh, xung lyc hay xung phan luc, theo van tde.

Phén loai theo 4p sudt: cao ap (high pressure), trung ap (intermediate pressure) va ha ap
(low pressure)

Phan loai theo ngung hoi hay khong ngung hoi.

Phan loai theo tuabin don gian, tuabin phurc hop va tuabin ghép.

Duéi day 1a mot s6 so dd nguyén 1y tuabin.

“eedwater Heatin
1 g or : :
Bleeder, Condensing Slngle Extraction

C.anA arncinoa

=

Extraction Induction

ctraight Condensing

Double Extraction Mixed-Pressure .
Condens’in’g - Condensing Conden51ng
Low Pressure Topping, Back-Pressure Reheat

Condensing or non-condensing

: i

‘ CROSS-COMPOUND ~ CROSS-COMPOUND, DOUBLE FLOW
TANDEM-COMPOUND TANDEM-COMPOUND, DOUBLE FLOW

TRIPLE TANDEM-COMPOUND, DOUBLE FLOW RIFLESCOMPOUNG, DOUBLE FLOW

Hinh 2-6: Cac dang tuabin
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2.3.3. Nguyén Iy ciu tao va lam viéc.

e if I ' (imr
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Hinh 2-7: Mit cit tuabin hoi

a.Than va rotor

Than-vé (casing, shell or cylinder): bao che cho tuabin, 14 noi gin cac mo phun, géi do,
rotor cting nhu tao thanh hdp kin cho hoi. Thén cua tuabin hot phai du bén dé chong lai
nhiét d6 va ap suét cao cua hoi, ddng thoi phai duy tri khe hé thich hop vé1 Rotor. Do d6
c4u tao ctia vo khong chi can d6 cimg ma phai c6 do déo dé no co thé déan n¢ va co lai theo
chiéu doc ciing nhu chiéu ngang khi nhiét d6 thay doi. Do vay, dang t6t nhat 1a dang hinh
tru d6i xtrng. Tuy theo ap suat va nhiét do 1am viéc ma than tuabin c6 thé duoc dic hai 16p
(cho cao va trung 4p) hay 1a tAm thép han (cho phan ha ép).

Choa thoat (exhaust hood): ding dé goi phin vo ha 4p cua tuabin, hoi rdi tuabin duoc don
lai & day di vao dng thoat hay dén binh ngung.

Truc hay rotor (spindle, shaft, or rotor): 1 phin quay cua tuabin. Phan chinh cta Rotor
bao gdm truc, dia, cac canh, cac phan chén hoi, ngdng truc va khép ndi. Dudi day 1a cac
phuong phap chung ché tao ro to:

- Rotor ldp roi: dimg cho Rotor kich thuéce 16m va quay cham.
- Rotor han: dung voi Rotor dac biét.
- Rotor nguyén chiéc: dung cho bg phan nhiét do va dp suat cao.

nguyén chiéc.

vt liéu ché tao tuabin phai phii hop dé tranh
cac hu héng do nhiét do cao va lyc ly tdm
l6n.

Hién nay hau hét cac Rotor 1a Rotor

Tuy theo ap suat va nhiét d6 lam viéc,

Hinh 2-8. Rotor

b. Hop hoi, canh tinh va canh dong

Hgp hoi (steam chest): Hoi ap suat, nhiét do cao di tur 6ng dan hoi chinh qua cac van
kiém soét vao trong hop hoi voi phun, hoi tir day cap cho cac mo phun. Hop hoi dugc
chia thanh céac dang 90, 180, 360° tuy theo cong suét tuabin. Ddi voi cac tuabin cong sut
rat 16n hop hoi dong ddi cung véi tuabin dong ddi duogc st dung.

Mang chin (diaphragm): cac moé phun dugc gan trén do.

M6 phun-Cinh tinh (Nozzles): 13 noi dong hoi c6 van tdc thap va ap suit cao di qua trd
thanh hoi c¢6 ap sudt thip v6i van tde cao hudng thiang vao canh cua rotor. Cic moé phun
¢6 thé dugc lip rap, han hodc dic 1én cac vong dai. Ty theo ap suat va nhiét do lam viéc
cac mo phun s€ dugc ché tao vai vat liéu thich hop.

Duwong din va canh hwéng (guides, guide blades): dé d6i huéng cua dong hoi vira roi
cac canh dong phia trudc hudng vao cac canh dong phia sau.
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Veong ngoai

Dong hot

Tam vo1 phun

Véng trong

Phan chen phifc tap

A
Hinh 2-9. Canh tinh va mang chin
" Gau hay cinh dpng (buckets, blades): dugc gin trén rotor, 1a noi nhan dong hoi tir mod
phun dé quay rotor, 1am d6i hudng va moment cua dong hoi.
= Dia hay banh quay (disc or wheel): duoc gin chit vao truc, ngoai ria ldp cc canh dong.

Rinh canh dong
Vi phun K
dp suit Rinh cinh dang ting zung luc
| Van téc

Hinh 2-10: DPia va canh djng .
Chan canh dong: Chan canh la noi chiu luc ly tdm 16n. C6 nhiéu dang chan canh khac
nhau tuy theo loai canh sir dung.
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Hinh 2-11. Cac dang chan canh djng

Khi canh dong quay trong hoi néng cia tuabin cao ap, loai thép c6 kha nang chiu duoc
dd dao nhi¢t dugce sir dung va loai thép khong bi gion ¢ nhiét do thép s& dung cho tuabin ha
ap. D6i voi canh dong, can dic biét chuy dén tinh cong huong. Néu tan s6 xung dao dong cua
hoi di vao tir voi phun ma trung voi tan sd riéng cua ddy canh dong, day canh dong s€ chiu
ing suat qua 16n c6 thé dan t6i hang loat van dé nguy hlem Hon ntra, ranh canh dong cua
tang cudi tuabin ha ap hoac mot vai tang bén canh co tan s6 riéng cuc thap, rat gan tan sd
quay cua tuabin. Vi thé hinh dang ciia rinh canh dong, vong chan, day giit canh va cac phan
khac phai duoc tinh sao cho tin s6 dao dong riéng cua ranh canh dong khac véi dao dong
quay cua rotor va ca cac bo phan cua no.
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CHUONG 3. TONG QUAN NHA MAY PIEN TUA BIN KHi

Chu trinh hén hop 1a chu trinh ¢6 st dung ca tuabin hoi va tuabin khi. Chu trinh tin dung
nhiét do khoi thai cua tuabin khi, khoi thai c6 nhiét d6 co thé téi 600 °C, 1am nhiét lugng cung
cap cho 16 thu hoi nhiét. Lo thu hdi nhiét cung cap hoi siéu nhiét dé quay tuabin hoi. Khi thai ra
khoi 10 thu hdi nhiét con khoang 100 °C, nhu vy hiéu suit nhiét cia toan chu trinh dugc ning
cao dang ké. Nhu vdy, thiét bji co nhiét trong Nha may dién chu trinh hdn hop c6 thé chia thanh
ba phan chinh: tuabin khi, 16 thu hdi nhiét va tuabin hoi. Tuabin hoi di dugc trinh bay ¢ chwong
trude, do d6 chuong nay sé& dé cip dén hai phan 1a tuabin khi va 16 thu hoi nhiét.
3.1. Gioi thiéu Tuabin khi

Y tudng vé tuabin khi ton tai tir 1au, va dd c6 bang sang ché nam 1850 tai Lién hiép Anh, va
nim 1895 tai My. Tuy nhién, trong mot tuabin khi, phan 16n cong dugc phat ra tu tuabin la st
dung vao viéc nén khi, do d6 mot may nén khi va tuabin hiéu suét cao duoc yéu ciu ap dung vao
thuce tién, doi hoi mot thoi ky nghién ctru 1au dai. Ngay nay, tuabin khi dugc chép nhan dé cung
cip dién ning vao thoi gian cao diém hodc tinh trang khan cap; d6 1a thudc tinh c6 kha nang khoi
dong nhanh phu hop véi phu tai cao diém, giai doan xay dung ngén. .. mac du hiéu suét nhiét cua
tuabin khi thap hon so véi nha may nhiét dién hoi nudec.

Tuy nhién, do sy phat trién ctia hop kim chiu nhiét va sy cai tién k¥ thuat 1am lanh trong
nhiing nim gan day, viéc d6t khi & nhiét d6 cao da dat duoc, va diéu nay di cho phép thuc hién
mot nha may chu trinh hdn hop két hop tuabin khi véi tuabin hoi dé dat dugc hiéu suat nhiét cao
hon so v&i cac nha may nhiét dién hoi nudc thong thuong. Hon nita, nhitng dic diém sau di duge
chap thuan trong nhitng nim gan day, cac nha may hdn hop sir dung tuabin khi dugc phat trién
rong rai.

» Thoi gian khéi dong nhanh.

Khi thai twong ddi sach.

Chi phi xay dung thap.

Viéc lya chon nhién li¢u rong rai.

= Giai doan lap dat ngén.

3.2. Nguyén ly lam viéc

3.2.1.Tuabin khi chu trinh don: Tuabin khi thuong dugc khoi dong nho mot dong co d6t trong,
ndi dong tryc voi may nen gié nho bo ly hop. Khi may nén gié hoat dong s& hut khong khi tir khi
quyén vao va nén thanh gié nén co ap sut va nhiét d cao. Gi6 nén cung voi nhién liéu dugce
phun vao budng dét dé dot chay. Khi chay co ap suét va nhiét do cao dugc gidn nd trong tuabin
khi va lam quay tuabin truéc khi thoat ra 6ng khoi. May phat dién dugc kéo boi tuabin s& phat
dién Ién ludi.

Khi nhiét d6 méi truong thay d6i, mat do dong khi vao may nén thay doi. Do d6 hiéu suit
nhiét va cong suat clia tua bin ciing bi thay ddi theo tuy theo nhiét do dong khong khi di vao bd
dbt do may nén cung cap. Hinh bén 1a mot vi du vé sy thay d6i ctia hiéu suét tua bin khi va nhiét
d6 khi vao tua bin.

. P 110 i !
Simple Cycle Gas Turbine Qutpm
Processed == SR JUS L
Fuel ¥ g 100 IR :‘-':: & z2--...|Thermal efficipncy
] - consumptioh rate e S R
COMBUSTOR g BNER
COMPRESSOR £ o i flow
Electricity 5 SNmass)
GENERATOR TURBINE T

0 3 10 15 20 25 30 35 40
Suction air temperature(degree)

Air Exhaust
Hinh 3-1: Tuabin khi chu trinh don va hiéu suét tuabin véi nhiét dd méi truong
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3.2.2.Tuabin khi chu trinh hdn hop:
Chu trinh hén hop Combined-Cycle Generating Unit

la chu trinh nhiét dong Bypass
luc két hop chu trinh Stack
(Optlonal) Stack

tuabin khi v&i chu trinh
tuabin hoi nuéc dé cai
thién hi¢u sudt nhiét. Khi
thai nhiét d0 cao cua
tuabin khi dugc dua téi 10
thu hoi nhiét (HRSG:
Heat Recovery Steam
Generator), phat hoi cao Gaseous or
ap nhiét d6 cao. Hoi nay Liquid Fuel
dua dén tuabin hoi va 1am
quay tuabin. Néu khong
cho khoi thai qua 10 thu
hdi nhiét (di qua cira tit)
thi chu trinh tré lai 1a chu
trinh don. Alr

Hinh 3-2: Tuabin khi chu trinh hén hgp
3.3. Phan loai tuabin khi:

Hiéu suét ctia tuabin khi phu thudc vao nhiét d6 va ap suat khi vao cac tang canh tuabin khi.
Nhiét do va ap suét cang cao thi hiéu suét cang cao. Do do6 co thé phan cac thé hé tuabin khi theo
nhiét 6 ma cac thiét bi tuabin khi c6 thé van hanh lau dai.

Hinh 3-3 gidi thiéu cac thé hé tuabin khi. Thé hé D va E co6 nhiét do lam viéc khoang
1100°C, thé hé F khoang 1300°C, trong khi G va H khoang 1500°C nhung khac nhau vé hi¢u suét
nhiét.

CENERATOR

CONDENSER

Feadwater

COMBUSTOR

COOLING
TOWER

1

COMPRESSOR GAS TURBINE

GENERATOR

Higu suat LHV: Nhén liBu co Nhigt tn thép
Chu trinh
hén hap
v LHY
60 | H Sur khéc bt do
EG I Cang nghé lam mét

55 | T cAn thist
/ F

50 + '

D&E

Tha hé may

1100 °C 1300 ° C 1500 ° C
Hinh 3-3: Sw phat trién ciia tuabin khi
D6i v6i chu trinh hdn hop c6 ba dang chinh nhu sau:
=  Chu trinh hdn hop kiéu don truc: 1a tat ca cac tuabin va may phat nam dong truc (Hinh 3-1).
= Chu trinh hdn hop kiéu da truc: cac tuabin khi va tuabin hoi cling nhu may phat khong dong
truc.
= Chu trinh hdn hop ¢ bd ddt ting soi.
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Tai Viét Nam hién
nay méi chi ap dung céu
hinh co ban chu trinh hdn
hop kiéu da truc (Cu hinh
2 tuabin khi va 1 tuabin
hoi, hoac 3 tuabin khi va 1
tuabin hot).
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¢

g Stack

Steam turbine

Feed pump
Hinh 3-4: Cau tric da truc 2 GT + 2 HRSG + 1 ST
3.4. Cac phwong phap nang cao nhiét dj lam viéc
bé nang cao nhiét do lam vi¢c lam viéc cua tuabin khi cé hai bién phép dugc dung trong

thiét ké tuabin khi 14 nang cao strc chiu nhiét ctia kim loai va cai tién cac phuong phap lam mat.
=  Cong nghé ché tao vat liéu: Cac bo phan chiu nhiét do cao (canh dong, canh tinh, bo dbt...)
ngoai viéc duoc ché tao bang cac hop kim cing chiu nhiét ma né con dugc phu trén bé mat
16p chiu nhiét va chiu oxy hoa thich hop.
*  Phuwong phap lam mat: Nho cac phuong phap lam mat vat liéu dugc 4p dung ma nhiét do
lam viéc cuia cac thiét b trong tuabin khi dugc nang 1én dang ké.
3.5. Céu tao tuabin khi:
Tuabin khi gém céc thiét bi chinh nhu: may nén gio, bd ddt va tuabin khi. Céc thiét bi phu nhu:
dong co khoi dong, cac bd giam tdc... ;cung voi cac hé thdng hd tro nhu: hé théng gid vao, khi
thoat, h¢ théng nhét, hé théng nudc lam mat. ..
Gas Turbine

14chambers

Max:1429°C

3stages

1stage entrance:1300°C

Combustor _sspies

Hinh 3-5: Mt cit tuabin khi
3.5.1. May nén gi6 (Air Compressor): May nén gié (MNG) hay con goi 1a may nén khi. Tua bin
khi yéu cau toc d6 dong khong khi 16n hon so v6i cac dong co ddt trong khac. Nhiém vu MNG 1a
cung cap gié nén cod ap suit va nhiét do cao cho viéc ddt nhién liu, gidé dé nghién nhién lidu, dé
chén cling nhu 1am mat..., gio c6 thé duoc liy & dudng thoat MNG hay tai cac cira trich & cac
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tﬁng canh tuy theo nhu cAu st dung. Cic may nén gid cd luu lugng doc truc dugce st dung cho
Tua bin khi lam viéc.

May nén gi6 doc truc phai co6 céc tang lién tiép dé dat dugc yéu cau ve ap suat cung cap cho

tuabin khi. Dé mdy nén gi6 hoat dong 6n dinh (tranh cac hién tuong sut téc va ting téc dot ngodt)
¢ dudng hut cod cac canh hudng gié (IGV) dung dé dicu chinh luu lugng gi6é vao tuong g véi
nhu cau cua tai; & duong thoat co6 cac van xa (bleed valve) dugc mé khi mdi khéi dong va dong

lai khi dat ap suit nhat dinh trén duong thoat.

may. Canh dong dugc gin trén rotor, canh
tinh, canh dan hudng gié vao va canh dan
huéng gi6 ra duoc gan thanh khung vao bén
trong vo may. Chiéu dai cua canh dong va
canh tinh giam dan tir ddu vao dén dau ra cia
may nén, ap sudt khong khi bén trong may
tang dan qua cic ting canh. Khai quat cdu tao
MNG duogc mo ta sau day:

Variable injet
guide vanes mechanism

Miéy nén gi6 gom cO6 mot rotor va vo

Hinh 3-6: Mé;/ nén gio.

a. Vo may nén gio va canh tinh

V6 mdy: Vo may nén gi6 thong thudng duoc duc bang gang va thép. Vé co ban vo MNG gom
c6 ba khdi, d6 1a: vo trong, khung trudc va khung sau. Vo trong c6 hinh dang mit nghiéng
tron dé dong gid troi vao may nén, va dong thoi dugce gan cac 6 d& chiu luc hudng kinh va doc
truc, canh dan hudng gi6é vao. Canh dan huéng gi6 vao dat phia sau ctia duong gio vao c6 thé
diéu chinh thong qua bang vanh diéu khién bang tac dong thuy luc bang mot lién két co khi
nhu hop sé banh ring. Bang viéc dong md canh nay, toc do dong gié hit vao may nén gié
duoc diéu chinh. Dbi véi khung trude may nén gid: cac canh tinh, cira trich gid duoc lap dé
ldy gi6 lam mat ciing nhu chdng hién twong sut toc va ting toc dot ngot. Cira gié thoat cta
khung sau con dugc goi 1a bo khuéch tan.

Cdnh tinh: Canh tinh may nén gi6 dugc gin trén tim vanh khuyén goi 1 vanh canh, va vanh
canh dugc lip chat khit vao trong cic rinh co san trén bé mit bén trong cia vé may. Tuy
nhién ciing c¢6 truong hop, canh tinh duge lip truc tiép vao trong ranh clia vo may (thuong 1a
cac ting phia sau).

v
i

Hinh 3-7: V6 va canh tinh may nén gio

b. Rotor may nén gié va canh dong

Rotor may nén gi6: Rotor MNG c6 thé 1a loai duc lién khéi hay dugc ghép tir cac dia don
thanh mot khoi tuy theo cong suat va nha ché tao. Rotor do cac canh dong cia MNG trong céac
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ranh duoc gia cong theo chu vi. Rotor ¢o cac ranh dé dé giir cac vong chén ding dé chén gi6
1am mét va céc 16 dung dé lap cac gia trong dé tao sy can bang ma khong can phai thao may.
Truc rotor tuabin va may nén IMPELLER
duoc ghép lién két v6i nhau bang
phuong phap han (ABB, Alstoms),
hay ghép bang bulong (MHL
Siemens, GE). Cac dia mang cénh
dong may nén dugc ché tao chinh
xéc, cac bé mat lap ghép gilta cac dia
voi nhau duoc tao rang dé truyén
moment xoan tir dia ndy qua dia kia.

Hinh 3-8: Rotor may nén gié
Canh dong may nén gio

Céc canh dong nén gi6é vao may nén
tir hé théng gié vao. Chan canh duoc ¢b
dinh bang bo phan khoa ngin ngira canh
roi khoi céc ranh.

Cénh dong khong dugc lam mat,
dugc dac hodc rén chinh xéac tir cac khdi
thép hop kim thép — Crom va duoc lip
chat trong ranh sdu cia rotor mady nén %
tung canh mot va dugc dinh vi béng cac \
Ché‘[, tam uén, ... fecedil N

Hinh 3-9: canh dong may nén gio
3.5.2. Tuabin khi: Tuabin khi nhén dong khi chdy phun ra tir cac voi dot, dong khi nay s€ gian
ng va sinh cong lam quay tuabin. Tuabin gom vo _gan cac canh tinh va tryc c6 gan cac canh dong.
Mot tang canh gdbm mot tang canh tinh va mot tang canh dong. Tuabin c6 thé c6 mot hay nhidu
tang canh tuy thudc vao cong suat cling nhu hang ché tao.

DOVETAIL ROOT
(with loching blade
and wrew)

5

FIR TREE ROOT

R/ (o ki )

Chén canh tang 1 Chén canh tang 2 Vo Tua bin

i
\
\ ‘-‘ \ibi phun
A tang 2
\
|
1

Vai phun
tang 1 ‘\4 ‘

I vei phun
‘ tang 3

Cheén canh
tang 3

Bﬁﬂh finh tang 3

Vanh da Voi
phun tang 1
nozzle

Vanh r:ﬂa i Vﬂnh dia
téng 1 Banh tinh ting 2
tang 2

Hinh 3-10: Mt cit tuabin khi ¢6 3 ting canh

Vanh dia
tang 3
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a. Vo va rotor tuabin khi
= Vé: Tua bin khi déng vai trd dinh vi vanh chén va cénh tinh theo chiéu doc truc va chiéu
huéng kinh. Dé chdng bién dang vo tuabin khi do dong khi nhiét d6 cao chay bén trong vo
duoc 1am mat bang cach trich khong khi tir may neén khi va dugc phu thém 16p chbng nhiét.
= Rotor: Tuabin khi bao gdm truc trudc va truc sau, xuyén sudt tir tAng 1 cubi cta vanh canh,
va cac canh dong. Cac vanh canh duoc xiét chit va c¢b dinh bang cac bu l1ong ndi (con duoc
goi la bu 16ng ghép hodc bu 16ng sudt). Bén trong rotor dugc tao ra mot khoang trong, dugc
st dung dé khong khi lam mat di qua. Vanh 1 bo phan cau thanh chinh cua roto yéu cau chiu
duoc nhiét d6 cao, do bén, va bén mai. Cac canh dong dugc gan trén vanh.
b. Canh tuabin: Canh tua bin gdm cac canh dong va tinh. Cac canh tinh duoc lip trén cac vanh
canh tinh, gin trén vo trong tua bin, va canh dong thudng dwoc lip tryuc tiép trén truc rotor tuabin.
Su chuyén ddi ning luong nhiét thanh co ning xay ra trong canh tua bin. Khi chay néng tir budng
d6t dan qua canh tua bin, tai day khi gidn n& va ép 1én cac canh dong. Tac dong nay lam rotor
quay, dong thoi truyén chuyén dong t6i rotor may neén va rotor may phat.

Canh dugc bo tri theo cac hang, duoc dénh sd tir dau vao t6i dau ra tuabin. t6 hop cta ‘mdt
hang canh tinh va mét hang canh dong dugc goi la tang. Tuy theo hing che tao va cong suat sb
tang cach c6 thé tir mot dén nhiéu tang canh. Do diéu kién van hanh & cic tang canh thay doi, vat
liéu ché tao cac tz‘ing canh ciling khac nhau. Céc canh tinh va canh dong dugc phan bd déu doc
theo chu vi ctia vo va rotor bang cac bd phan trung gian va duoc cb dinh bang khoa nham dam
bao cac canh dugc nam trong cac ranh.

Vi canh tua bin tiép xtic v6i khi d6t ndng nén cac ting canh tuabin phai dugc lam mat bang
khong khi tir may nén. Khong chi khac nhau vé vat liéu, cac dudng trich gioé nén ap suat khac
nhau tir cac ting cia MNG dugc dan dén cac kénh 1am mat trong cac canh dé lam mat cac chan
va canh tuabin.

Vane carrier

Cooled vanes

Comprassor
discharge

Compressor air Cooled blades air

Hinh 3-11: Lam mat canh tuabin khi
= Canh tinh: Canh tinh duoc 1am rdng, va bé tri nhiéu 16 dé phun khong khi ra lam mat vat liéu
nén canh tinh (lam mat tic dong tryc tiép). Hon nita, khong khi sau khi lam mat tic dong truc
tiép c6 dang mang khi méng bao quanh canh tinh khi né thai nhiét do cao ra bé mit ngoai ciia
canh tinh (lam mat mang mong) dé ngin ngira tiép xuc truc tiép véi khi nhiét do cao. Vi canh
tua bin tiép xtic voi khi dét nong nén cac tang canh tuabin dau tién phai duoc lam mat bang
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khong khi tir may nén. Canh tinh duoc lam mat bang khi nén l4y tir dau vao vo tua bin hodc tir
cac cua trich MNG di vao cac kénh bén trong vao cénh tinh to1 cac chan va cac canh.
Cénh tinh 1a ddi tuong chiu nhié¢t do cao nhét cta céac bd phan tuabin khi nén hop kim cao
cép véi nén Coban hodc Niken cé tinh bén nhiét cao duge dung dé ché tao. Ngoai ra, do canh tinh
¢6 cAu tric phuc tap, vat liéu ciing phai d& duc va c6 tinh han t6t.

& e

{3:‘]/: PR
7 7

Tac dong
Méang méng

" el Chét bén canh

Khi lam mat

Cai vao
Hinh 3-12: Thi du canh tinh tuabin (ting 1 MHI)
= Canh ddng: Hoat dong cuia canh dong nhu 14 cua tuabin hoi, nhung ké tir khi khoi dong nd
hoat dong trong diéu kién nhiét d6 cao hon rat nhiéu so v&i tuabin hoi, canh dong cua tuabin
khi c¢6 nhimg diém dic biét riéng vé vat liéu ché tao va sy lam mat.

DBdi véi vat lidu ché tao canh dong,
hop kim cao cap nén Ni-ken v6i do bén
nhiét cao nht da duoc st dung.

Cung voi vat li¢u, viéc lam mat cling
dong gop dang ké vao viée st dung canh
dong ¢ nhiét do cao. Khong khi lam mat
dugc dua vao chan canh dong, di qua phia
trong dé lam mat, va x4 ra 1a khi nhiét do
cao. D& bao vé sy an mon do 6xi hoa &
nhiét d6 cao, bé mit canh dong co thé
dugc phu 16p chéng 6xi hoa hodc 16p phu
chiu nhiét (TBC) dé ngin chin su truyén i
nhiét tir khi c6 nhiét ¢ cao. TR T 10

Hinh 3-13: Canh dng ting nhit GE va MHI
3.6. Lo thu hoi nhiét (HRSG):
3.6.1. Chirc ning: Lo hoi thu hdi nhiét thai 1a thiét bi dung dé thu hoi nhiét thai ra cua tua bin
khi. Vi thé né khéng c6 phan sinh nhiét (budng d6t) ma chi c¢6 phan hap thu nhiét.

Cac phén chinh cua HRSG bao gém: Vo 10, cac b trao ddi nhiét, cac loai bao hoi, cac loai
bom ... Vo 16 ¢6 nhiém vu din huéng va dinh hinh dong khéi, ddng thoi dé cach nhiét giita khoi
va khong khi bén ngoai. Chiing thudng duoc treo trén hé thong dam thép.

Céac bo trao doi nhiét 1a phan quan trong nhat cua 10 HRSG. Ching bao gdm cac bd ham
nude, bd sinh hoi, b qua nhiét cho ca ba cép. Chung thuong duoc ché tao thanh cac khéi va
duoc treo trong vo. HRSG thudng ¢ ba bao hoi: ha ap, trung 4p va cao ap. Cau tao, chirc ning
nhiém vu clia cic bao hoi niy gidng nhu bao hoi trong cac 16 thong thuong.

3.6.2. Phan loai: Lo thu hdi nhiét thai (HRSG) dugc phan chia thanh dang duing va dang nam
ngang. Cac thiét bi dung dé thu hoi nhiét tir khoi thai 1a bo qua nhi¢t, qua nhiét trung gian, hdm

:, ’“'@3’
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nuée ¢ bén trong 10. Ngoai ra, ciing c6 thé phan loai theo ché do tudn hoan cua nudc trong 16 hoi:
tuan hoan hay cudng brc.

a. Lo thu hoi nhiét dang nam ngang: HRSG nam ngang duoc thiét ké dé khoi nhiét d6 cao sinh
ra tu tua bin khi di ngang qua cac b trao dbi nhiét. Cac bao hoi (cao, trung va ha ap) dugc lap &
trén dinh 16. Nudc trong bao hoi tudn hoan theo duong 6 dng nuéc xudng dén éng gop dudi, tir day

nuée phan phdi dén dan dng sinh hoi va duoc bién thanh hoi nuée.

Ho derL];B Bom miecc cap
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Hinh 3-14: Dang HRSG dwong khoi nam ngang
b. Lo thu hoi nhiét dang dirng
Dang 10 nay khoi boc
thang dung va di qua cac bo
trao doi nh}t:et. . Tuong tu Hoi dén TB
nhu dang khoéi di ngang cac 4
khoi dugc tinh todn sao cho [Ba hém nuée ha 4p ===

nudc tuan hoan tuy nhién
gifta cac khdi cho truong
hop 10 ¢ ap suat lam viéc
thap. Truong hop 10 tuan
hoan cudng birc, bom tuan
hoan nudc 16 dugc lip dé
tudn hoan nudc trong 10,
khi d6 dan éng sinh hoi c6
thé dugc thiét ké dang gon
giang hon hé théng tuin
hoan tu nhién, do do6 viéc
xay dung 10 hoi thuan tién
hon.

Bao hot
ha ap —

Dan sinh hot ha ap

Bao hot
trung ap

S

[ Bo qua nhiét ha ap

[ B6 ham medce trung ap

Dan sinh hot trung ap

-~

Bao hot
cao ap ——

[ Bo qua nhiét trung ap

[ B6 ham miede cao ap

Dan sinh hot cao ap

[ B& qua nhiét cao ap

]
]
]
]
]
J
J
]
J

— T~

Khén

= - =

i TB
khi

Hinh 3-15: Lo HRSG dang ding
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Bai giang Mon hoc Nha may dién va Tram bién ap-
CHUONG 4. THIET BI PIEN

Heé théng dién trong mot nha may nhiét dién tiéu biéu thuong bao gém:

1. May phat dién.

2. May bién ap luc.

3. Hé thong dién tu dung.

Ngoai ra trong tai liéu nay sé& trinh bay mot cach téng quan vé mot sé khi cu dién quan
trong trong nha may nhiét dién nhu may cit, dao cach ly...

4.1. May phat dién

Trong mén hoc May dién da trinh bdy cdc néi dung chinh vé mdy phdt dién, nén trong mon
hoc nay chi trinh bay cdc van dé chuyén sdu vé mdy phdt dién.

4.1.1. CAu tric rotor MPD:

Hai kiéu céu tric rotor phd bién nhit trong cic may phat dién hién dai:

= Rotor kiéu cuc 10i.

= Rotor kiéu hinh tru (cuc an).

a. Cdu triic rotor kiéu cuec 16i:

Kiéu ciu trac cuc 10i 1a kiéu cdu trac kinh t& nhat va kiéu cau tric nay duogc str dung cho
cac may phat dién co tdc do thap (thong thuong tir 500 dén 1000 vong/ phut). Cac may phat
dién trong nha may thiy dién ciing nhu cac may phat dién kéo bang dong co diesel ¢c& nho &p
dung kiéu cau trac nay.

Rotor cyc 16i gdm mat 15 sat duc hinh tru hodc 1 khung (vau 16i) hinh vong bang thép
¢6 dic tinh tir hoa tét, bén vong ngoai chu vi 1a cac vau 16i goi 1a cac 16 cuc tir. Cac cudn day
duoc quén xung quanh céc 161 cuc tir nay dé tao thanh mét cuc tir hoan chinh. Mdi cuc duoc
tach roi ra v6i cuc bén canh va co cudn day kich tir ciia riéng timg cuc. Tét ca cac cudn day
trén cuc tir duge ndi ndi tiép v6i cudn day cuc tur thar hai theo chiéu ngugc lai (ddo cuc tinh)
dé tao ra cac cuc bic va nam xen k& nhau.

Hinh 4-1 biéu dién mot rotor cyc 161 nhin tir phia ddu tryc va nhin tir mat bén.

_ ey —
cast iron or
steel ring \ / o I - Pole shoe

fraime Pole winding ——»
/

Cylindrical

Sliprings

[ / R6 to shaft

seees ]
Rotosnet Folem ——

Hinh 4-1: Rotor cuc 16i

Sb luong cac cuc tur thuc té lap dit xung quanh vong ngoai cia vau 10i s& tly thudc vao

toc do cua may phat va tan sd yéu cau.
b. Rotor cé cau tric hinh tru (cuc dn): Cac tua bin hoi nuéc van hanh véi hiéu suét cao hon
khi van hanh & tdc d6 cao hon. Nhung rotor c6 kiéu ciu trac cuc 16i 1a khong thich hop cho
viéc van hanh & tbc do cao nay, do luc ly tAm 16n s& gay hu hong rotor ( vi rotor c6 khi
luong va duong kinh 16n).

Do yéu cau can phai c6 mét rotor tdc do cao va co thé chiu duoc cac luc ly tim 1o, dan
t61 viéc dua ra mot cau trac rotor hinh tru c6 duong kinh nho. Rotor hinh tru nay c6 céu tao
nhu 12 mot khéi thép hop kim dac trén d6 ngudi ta phay cac ranh sau xubng theo chiéu doc
truc dé dit day quan stator (Hinh 4-2). Rotor dang nay goi la rotor cuc 4n.
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RO to shaft \

R6 to forging "

Wedge

Machined slots

Insulation

Cooling holes
Conductor
Ro to forging

Hinh 4-2: Ldi st rotor va diy quén trong rianh

Céc cudn day rotor thudng duoc 1am bang cac dai dong (day dong c6 dang det manh),
dit lién tiép v6i nhau dugc bang phu cach dién va dinh dang thanh mét s6 cac khung (bin day)
c¢6 dang chit nhat thuén & hai ddu véi kich thude thich hop. Ching duogc dit trong cac rinh dit
day sau d6 nguoi ta dong cac ném giit hodc cac chdt dudi én vao tir mot trong hai dau dé ngan
chan khong cho cudn day thoat khai 161 sat khi phai chiu sy tac dong cua lyc ly tam.

Khi céc bin day dugc dat trong ranh dat day ndi véi nhau dé hoan thanh cudn day rotor,
dau suét phat va dau cudi cudn day duoc kéo ra ngodi toi cac vanh truot. (Hinh 4-1) thé hién
mot rotor hinh tru da chén céc cudn day.

RO to conductors Magnetic lines

of flux

Connections to
sliprings

Stator conductors

Wedges installed in
machined slots

Stator iron

Ré to winding
Hinh 4-1: Rotor di chén diy quén va tir thong lién hé

Ngoai phén rotor duoc cau tric (co cAu tao) tir mot khdi dtc lién ra, 1a cac cudn day, cac
vanh bang da va c6 mot truc véi hang loat cac dudng kinh theo kiéu giat cip dé lap dat:
= (Cac quat dé thoi khi 1am mat 1a H, hodc khi thuong.
= Céc bé mit dé€ chén khi 1am mat.
= Nbi truc voi tua bin dan dong va truc dan dong may kich thich.
= Cac vanh truot.
= Ngdng truc tiép xtic véi cac 6 da.

4.1.2. Lam mat cho rotor: Nhiét sinh ra trong cac cudn day cua rotor khi dong dién kich
thich mot chiéu chay qua cac vong day. Pé dat duoc cong sudt ra cao voi mot may phat tuong
dbi nho gon, hé thong 1am mat cudng birc dugce dung dé giai nhiét cho cac cudn day.

Trong cac may phat dién c6 cong suat nho hé thong 1am mat cudng buc c6 thé sir dung
khong khi 1am méi chat. Vi cac may phat c6 cong sudt 16n hon nguoi ta s dung khi Ho.

Cho du trung gian lam mat 1a khong khi hay la H, (méi chat), qua trinh liy rut nhiét cta
rotor 13 giéng nhau. Méi chit dugc thdi cudng birc xung quanh bé mat bén ngoai cia rotor
cling nhu qua cac 16 lam maét gia cong trén than rotor va cac vanh bing da. Cac canh quat
duoc lip dat trén truc rotor hodic cic dau bén ngoai cua bang da thdi cudng birc moi chat di
qua rotor, tai d6 n6 hip thu nhiét cta rotor va tré nén néng hon. Méi chit nong duogc thdi qua
cac b lam mat béng nuoc, tai day nhiét dugc nudc lam mat léy di, trude khi quay lai lam mat
cho rotor.
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4.1.3. Kich tir cho rotor: Méy phat dugc ndi véi hé thong ludi dién. Hé thong kich tir dung
dé diéu chinh dién 4p dau cuc may phat, khi thay doi dong dién kich thich (s& din dén su ting
1én hodc giam di cua dong dién kich tir cho rotor) dan dén cong suat biéu kién cua may phat
dién phat thay d6i theo. O cac dleu kién 6n dinh binh thudng cta kich tir may phat cong sut
hiru cong hay con goi 1a cong suit thyuc cta may phat hoan toan tuy thugc vao cong suat dua
vao tua bin hoi (c6 nghia la tuy thuoc vao cac diéu kién vé hoi).

Hé théng kich tir bao gom mot s cac b phan sau:

= May kich tir diéu khién (Mdy phat tan sb cao).

= Bo ty dong diéu chinh dién ap.

= Chinh luu ciia may kich tir diéu khién.

*  May kich tur chinh.

=  Céac vanh truot.

=  Tu truong 16 to.

Hé théng kich thich bit dau tir may kich thich diéu khién, né thuong c6 16 to 1a nam
cham vinh ciru. Trong mot sd trudng hop may kich thich ding dé diéu khién c6 16 to 1a kiéu
nam cham dién va ta ¢ thé théy may kich thich dung dé diéu khién nay trén hinh 4-4. May
kich thich diéu khién duoc gan cung truc voi may kich chinh va may phat (chung truc), quay
& toc do 3000 vong/phut trong hé thdng dién 50 Hz va 3600 vong/phit trong hé théng dién
60Hz.

Dong dién do may kich thich diéu khién sinh ra di qua bd ty dong diéu chinh dién ap
AVR (Atomatic Voltage Regulator). B tu dong diéu chinh dién ap diéu chinh kich thich &
mach véo cho kich thich chinh tuy theo yéu cdu dau ra ciia may phat (dién 4p dau cuc may
phat). Pau ra cua kich thich chinh dugc chinh luu trude khi dua vao cac vanh gop trén rd to
may phat.

Bo tu dong diéu chinh dién ap (AVR) duoc lap dit trong hé thong kich tir ngay sau may
kich thich diéu khién vi dong dién & vi tri nay nhé hon vi vay gidi han lam viéc cho phép ctia
AVR 1a nho hon va do vay may c6 kich thudc gon nhe hon.

Rectifier
\ Generator

Sliprings

Main
Exciter

Generator

Pilot
Exciter

Main Exciter
Sliprings

Hinh 4-4: hé thong kich thich don gian

Xu hudng ctia hé thong kich thich vé sau nay ngudi ta bo ca kich thich diéu khién va kich
thich chinh va thay hé théng nay bang hé théng kich thich tinh bao gdm mot may bién ap cho
hé théng kich thich, hé théng diéu chinh kich thich tu dong AER(Automatic Excitation
Regulator), b khuéch dai xung PA (Pulse amplifier). Mot so dd don gian cua hé thong kich
thich nay dugc thé hién trong hinh 4-5.

Loi ich cua hé thdng nay 1a co gia thanh ré hon va khong c6 bd phan quay, nhung c6 bat
loi 14 dién niang dé dung cho hé thdng kich thich c6 thé 1ay tir ludi dién (hé thdng) va do vay
khong thé khai dong den (khoi dong méay phat ma khong can dién cua ludi dién) duoc.
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Voltage
Transformer 3

3

¢
¢

Excitation
Transformer g g

Generator
Circuit Breaker
AER X
Generator
Sliprings
PA

Thyrister Generator
Rectifier

Hinh 4-5: hé thong AVR don gian

Mot s6 nha ché tao may phat dién gioi thiéu hé théng kich tir khong chéi than. Mot so do
ctia hé théng nay dugc thé hién trong hinh 4-6, sau ddy 1a dién ta vé viéc van hanh cia hé
thong nay. Vi kich thich khong dung choi than, may phat kich tir dung dé diéu khién 1a mot
may phat dién c6 ciu tric 16 to 1a nam cham vinh ctru théng thudng. Hé thong tu dong dicu
chinh dién ap (AVR) duoc lap dat ¢ vi tri giong nhu hé théng kich tir dung vanh truot (ding
chéi than) nhung may phat kich tir chinh ¢ cdu trac ma phan kich tir 1 stato con 6 to 1 loai
day quéan ba pha. Mot bo chinh luu ba pha dugc lap dit trong truc rd to dé ma cung cap dong
dién kich tir 1a dong mét chiéu cho 16 to ctia may phat.

Rectifier

\

4 N\
) Generator Ro to
Bilck . Generator /
Exciter
Main Exciter

Ro6 to

Hinh 4-6: hé thong kich tir khong choi than

4.1.4. Thiét bi tw ddng diéu chinh dién 4p (AVR=Automatic Voltage Regulator)

Thiét bi diéu chinh dién ap 1a thiét bi dung dé diéu chinh dién ap dau cuc may phat. N6
c6 thé duoc van hanh & ché d6 diéu khién bang tay (tuy nhién la khéng nén diéu chinh dién ap
dau cuc mday phat bang tay va chi dung trong trudng hop su cb). Trong tinh trang van hanh
binh thuong dién 4p dau cuc may phat dugc didu khién ty dong hoan toan (ché do dugc ua
chudng).

C6 mot sb phuong phap khac nhau duoc st dung dé thuc hién chtrc ning ty dong diéu
chinh dién ap (AVR) nhung déu cho két qua nhu nhau. Hinh 4-7 trinh bay mot phuong phap
van hanh don gian.
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Voltage
Transformer
Operating

=

Knol .
Terminal \ éi Spring
ém balance,
«—Contact
Resistors

Pivot Point

Knurled

Flexible
“ lead

Rectifier

Generator

Pilot
Exciter

Main Exciter
Sliprings

Hinh 4-7: van hanh mdt bd AVR don gian

Nguyén tic van hanh cua thiét bi diéu chinh dién 4p ty dong dugc thé hién trong hinh 42 nhu
Sau:

Pau ra cia may kich thich diéu khién trudc hét duge chinh luu. Sau d6 nd chay qua mot
loat cac dién tré va thanh can béng dé t6i vanh truot duong cua kich thich chinh. Vanh
trugt Am cua kich thich chinh duoc ndi tryc tiép quay trd lai kich thich dung dé diéu khién.
Khi dién ap dau cuc may phat tang 1én, dién ap dau cuc may phat do 6 may bién dién ap
(VT=Voltage Tranformer) dau cuc may phat tang Ién. Piéu nay dan dén dong dién dang
chay trong cudn diy van hanh thanh can bang ciing tang lén. Vi sy ting 1én cia dong dién
trong cudn day can bang, cudng do tir trudng ting 1én va hat thanh can bang vé phia nod.
Khi d6 cac diém tlep xuc (cac cong tic) trén thanh can bang di chuyén theo chiéu kim dong
ho t6i cac dau tiép theo nhu véy la ting dién tro trong mach di téi cac vanh trugt ciia kich
thich chinh. Piéu nay din t6i giam cudng d6 kich tir cta kich thich chinh, dﬁn dén giam
dong dién r6 to cua may phat va giam dién ap dau cuc may phat. Trai lai néu dién ap dau
cuc may phat giam xudng, cudn day van hanh co luc hat dién tir giam di va xa can bang di
chuyen theo chiéu nguoc chiéu kim ddng hd dudi tac dong cua lo xo gin vao thanh can
bang. Dan t6i cac tiép diém cua thanh can bang di chuyén t&i dau tiép theo va giam dién
tr¢ trong mach. Véi viée giam di cua dién trd trong mach, dong dién trong mach tang 1én
dan dén su ting 1én cua kich tir trong mach kich thich chinh va dong dién r6 to 1am cho
dién 4p dau cyc may phat ting 1én.

Sau khi hodc 1a ting 1én hodc giam di, hé thong s& tim ra mot diém can bang va duy tri &
diém do trir khi ma dién ap dau cuc may phat bi thay ddi do yéu cau ciia hé thong hodc do
viéc thay doi diém dit.

Diéu chinh diém dat dién 4p may phat trong hé thong nay bang cach xoay niim diéu chinh
¢6 ren dé hodc 1a ting hodc giam stic cing cua 10 xo trén thanh can be“mg

4.1.5. H¢ thong lam mat cho may phat: Do ton that dong trong day quan (ca stator va rotor
cua may phat) va do t6n that sat tr sinh ra lugng nhiét khong mong mudn. Lugng nhiét nay
phai dugc ldy di néu khong s& giy ra nguy hai hodc la lam hong cach dién cia may phat.
Ciing vi 1y do d6 dé dat duoc cong suit ra cao voi mot cau tric twong ddi nho gon ngudi ta sir
dung hé théng lam mat cudng birc. Cac kiéu lam mat cho may phat dugc st dung 1a:

Lam mat bang khong khi theo chu trinh khép kin hoan toan (cac may phat c6 cong suat
1én dén 160MW).
Lam mat bang hydro theo chu trinh khép kin hoan toan (cho cac may phat co cong suét
16n hon S0MW).
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= Lam mat bang hydro theo chu trinh khép kin hoan toan cting v&i sy tro gitp ciia hé thong
1am mét bang nudc cho cudn day stator (voi cac may phat co cong suat 16n hon 50MW).
= Ty 1é cong suét gitta SOMW va 160MW tuy thudc vao cach thirc lua chon phwong phap
lam mat dugc lya chon boi ting nha san XUAL.
4.1.6. Bao vé may phat dién: May phat dién dong bo 1a phan tir quan trong nhat trong hé
théng dién, sy 1am viéc tin cdy clia may phat dién dong bd quyét dinh dén do tin ciy cla toan
hé théng. Vi vay d6i voi cac may phat dién dic biét 1a may phat dién dong bo cong suat 16n,
ngudi ta dat nhidu loai bao vé khac nhau dé chéng lai tit ca cac su ¢d va cac ché do lam viéc
khong binh thuong ciia may phat.

Hé théng role bao vé gitr cho do 6n dinh va d&i hoat dong cua rotor, stator, kich thich
may phat gi6i han boi cong sut dau ra may phat. Muyc dich cua hé thong bao vé nham tranh
cho may phat khong bi hu hong hay giam thiéu su hu hong do cac su ¢d bén trong hay tir bén
ngoai may phat. Céc sy ¢d c6 thé 1a:

a. Sw ¢o bén trong: Nhiing sy cb bén trong cudn ddy may phat dién dong bod bao gdm:

= P6i voi cudn day stator: Cudn day bi cham (cham vo); Ngin mach giita cac cudn day (cac
pha); Cac vong day cham nhau.

= Poi v0i cudn rotor: Cham dat tai 1 diém, cham dt tai 2 diém.

b. S c6 bén ngoai: Nhiing sy ¢d bén ngoai va ché do 1am viéc khong binh thuong cudn day

may phat dién bao gdm:

e Ngin mach giita cac pha Qua tai cudn day rotor
e  Tai khong doi xung. Qua dién ap
e  Mat kich thich. Tan so thap
e  Mat dong bd May phat lam viéc ¢ ché do dong co
e  Qua tai cudn day stator.
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M.Tr . MNautral groundmg transformer

Hlnh 4-8: Vi du vé he théng bao vé may phat
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C. Cac role bdao vé may phdt thong dung:
-Role bao vé so léch 87: Role bao v¢ so 1éch duogc su

dung dé phat hién ngin mach cudn day stator mdy phat va I ,C T
tac dong ngung to may khi su c0 xay ra. /\— | L
-Role qui dong 51: Khi xay ra sy cb ~qué dong & may (G )4{51D/] 8@
phat dién néu ngan mach ngoai hodc ngin mach trong (du ~ |1
phong cho role 87). Iy T =
“1 87G
-Role dong khéong cin bang pha 46 (role dong thw
tw nghich): Khi dong khéng can bang chay trong may ‘
phat do xuét hién hién tuong ngan mach hai pha hoac \> < .
ngin mach hai pha ra dat dong dién véi tan sé gip doi [ a ) Crenerrator 600MVA,
duoc cam ung trong 18i rotor. Két qua 1a rotor néng \f/ 22ky
1én mot cach nhanh chéng. Do vay viée tac dong
ngimg may do tac dong cua role bao vé dong khong ﬁ CT
can bang 1a thiét yéu.
-Role biao vé mit tir truong 40: Khi bi mat tir RS T
truong, may phat sinh ra dong cam ng va rotor | BT
bi d6t nong boi dong cam tmg. Stato ciing bi qua 3
nhiét do dong qua né rat l6n. Hon ntra do sy mat ::g
d6ng bo va may phat bi mat tir truong, dién ap hé —
thdng mat on dinh, chinh vi cac 1y do ndy ma 40 G|
viée trip do tic dong bao vé mat tir trudng 1 can G
thiét, o
1 E
-Role bao vé cham dit 64G: Cac may bién ap Bus
phan 16n déu co trung tinh ndi dat. Trong trudng
hop cham dat pha thoang qua dién ap dugc chin ‘ PDE%
boi gia tri hon 2.6 1an gi4 tri dién 4p pha binh p
thuong vi rang cudn day qua nhiét va bao vé qua L=
nhiét. Vi muc dich dé role qua dong dugc su &
dung nhu 1a bao v¢€ role cham dat. E{
SAl | =)
A G
Nﬁ‘% F

-Bao vé role cho kich thich may phat

= Kich thich khong chéi than: O trudng hop kich thich khong chdi than, dong xoay chiéu
kich thich 14 loai duoc sir dung & loai c¢6 phan tng quay va dau ra ctia n6 dugc dua dén
tryc tiép t6i bd chinh luu quay qua truc rotor. Khong c6 hé thong bao vé role cho dong
kich thich xoay chiéu. Bo chinh luu quay c6 cau chi dung dé bao vé cho thiét bj chinh luu.
Co hé théng role bao vé cham dat & trong mach kich thich ctia may phat.

= H¢ thong kich thich khong vanh gép: Trong h¢ thdng kich khong vanh gop, thiét bi
chinh Ivu khong quay ma dugc lap dat cd dinh trong ti cabin. Role bao vé cham dat duoc
lap dit trong mach kich thich cua may phat.
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4.2. May bién 4p cong suit

4.2.1. Giéi thiéu: May bién ap co vai trd quan trong trong hé thong dién, dung dé truyén tai
va phan phdi dién ning. Cac nha may dién thudng ¢ xa trung tdm tiéu thu dién vi thé can phai
x@y dung cac duong day truyén tai dién nang. May bién &p chi 1am nhiém vu truyén tai va
phan ph01 nang luong chtr khong phai la bién hoa nang luong.

Dé ning cao kha ning truyén tai cong suat va giam ton hao cong sut trén duong day,
phai giam dong dién trén duong day bang cach nang cao dién ap vi thé o dau duong day can
dit may tang ap con ¢ cudi dudng day can dit may giam ap dé cung cp cho tai co dién ap
thip do:
= Trong thuc t& cic may phat dién chi c6 kha ning phat ra dién ap tir 3 dén 21KV nén can co

thiét bj dé tang dién ap ¢ ddu duong day lén.
= Nguoc lai cac hg tiéu thu lai yéu cau dién ap thép tir 0,4 dén 6KV cho nén t6i day can phai
giam dién ap xuéng
4.2.2. Bao v€ may bién ap: Trong h¢ thong dién, may bién ap 14 mot trong nhng phan tir
quan trong nhat lién két hé théng san xuat, truyen tai va phan phoi. Vi vay, viéc nghién ciru
cac tinh trang lam viéc khong binh thuong, su ¢o... xay ra voi MBA 1a rat can thiét.

Dé bao vé cho MBA lam viéc an toan can phai tinh day da cdc hu hong bén trong MBA

va cac yéu t6 bén ngoai anh hudng dén su 1am viéc binh thuong ctia mdy.
a. Hw hong bén trong

» Cham chap gilra cac vong day.

= Ngin mach gitta cac cudn day.

» Cham dat vo va ng:fm mach cham dit.

= Hong bd chuyén doi dau phan ap.

= Thung dau bi thung hay ro dau.

b. Huw hong bén ngoai

. Ngan mach nhiéu pha trong hé thong

= Ngédn mach mét pha trong hé thong.

*  Quatai.

* Qua bao hoa mach tir.

4.2.3. Cac ro le bao vé MBA
a. Bdo vé qua dong dién

= Ciu chi

Véi MBA phan phédi nho thuong dugc bao vé chi bang cau chi (Fused
Cut Out). Trong truong hop khong ding may cét thi cau chi 1am nhiém vu cat
su ¢d tyr dong. Cau chi 1a phén tir bao vé qua dong dién va chiu dugc dong dién
lam viéc cyc dai cia MBA. Cau chi khong dugc dut trong thoi gian qua tai
ngan nhu khi dong co khoi dong, dong tir héa nhay vot khi dong MBA khong 2
tai...

* Role qua dong dién: May bién 4p 16n véi cong suat (1000-1600) KVA hai day quén,
dién ap dén 35KV, c6 trang bi may cit, bao vé qua dong dién duoc ding lam bao vé
chinh, MBA c6 cong suat 16n hon bao vé qua dong dugc dung 1am bao vé dy trir. o1 khi
bao vé cit nhanh c6 thé dugc thém vao va tao thanh bao vé _qua dong c6 hai cap (hinh 4-
9). Vi MBA 2 cudn day dung mot bo bao v¢ dat phia ngudn cung cip. Véi MBA nhiéu
cudn day thuong moi phia dat mot bo.

Is
oD O |
— -— > Pén relay
T It

RT RI RT
[ ‘ |

Hinh 4-9: Nguyén 1y bio vé qua dong cit nhanh va cé thoi gian

»)

LI

-
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b. Bdo vé so léch doc: Dbi véi MBA cong suit 16n 1am viée & ludi cao ap, bao vé so 1éch
(87T) dugc dung lam bao v¢ chinh. Nhiém vu chong ngan mach trong cac cudn day va ¢ dau
ra cuia MBA.

Bao vé lam viéc dua trén nguyén tic so sanh truc

tiép dong dién & hai dAu phan tir diroc bao vé. Bdo vé |—|:|—M—@—Pﬂ:|—k

s& tac dong dua tin hiéu di cit may cit khi sy ¢ xay ra

trong vung bao v€ (vung bao v€ la vung gidi han gitra 87T

cic BI mic vao mach so léch).

C. Bio vé chong cham dit cuén didy MBA: D6i véi MBA c6 trung tinh nbi dat, dé bao vé

chéng cham dit mot diém trong cudn ddy MBA c6 thé duoc thyc hién bdi role qua dong dién

hay so léch thtr tu khong. Phuong an dugc chon tuy thude vao loai, ¢, t6 ddu day MBA.

* Truong hop trung tinh noi dit true tiép: Khi dung bao vé qua dong thur ty khong bao
vé€ noi vao BI dat ¢ trung tinh MBA, hodc b loc dong thir tyr khong gom ba BI dét ¢ phia
dién ap c6 trung tinh nbi dét truc tiép.

* Truong hop trung tinh n01 dit qua tong tré: D6i véi truong hop trung tinh cudn day
nbi sao ndi qua tong trd ndi dit bao vé qua dong dién thuong khong du do nhay, khi d6
nguoi ta dung role so 1éch nhu hinh bén Bao v¢€ nay so sanh dong chay ¢ day noi dat Iyva
tong dong dién 3 pha (Io). Chon Iy |3 thanh phan 1am viéc va né xuat hién khi c¢6 cham dat
trong ving bao vé. Khi cham dat ngoai ving bao vé dong thtr tu khong (Io) ¢6 tri sd bang
nhung ngugc pha véi dong qua day trung tinh Iy.

e e

RT RI

Trung tinh néi dat qua tong tro Trung tinh nbi dét tryuc tiép

d. Bdo vé chong sw co gidn tiép bén trong MBA: C6 céc loai bao vé sau:
Role khi (BUCHHOLZ).
* Bdo v€ qud nhiét.
Role phat hién tdc do ting, giam ap suat dau.
Béo vé dong dau bo diéu ap.

Str dung loai nao 1a tly quan diém ctia nha san xuét va tly timg ¢& may. Thuong duoc
dung phd bién 1a role khi .
-Role khi Buchholz (96B): Role hoat dong dua vao su bdc hoi cua dau may bién ap khi bi sy
¢ va mirc d6 ha thip diu qua mic cho phép.

Binh dau phu
Phao 1
\
\
i i g
—— ' —~ )
Tir thung Pén binh :
MBA / -\ Phac2  déuphy E%llig
VA
~_ oy

Hinh 4-10: Rele khi Buchholz
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Role khi duogc dat trén doan 6ng ndi tur thung dau dén binh dan diu cua MBA. Role ¢6
hai cép tac dong gdm c6 hai phao bang kim loai mang bau thuy tinh c6 tiép diém thuy ngan
hay tiép diém tir. O ché d6 lam viéc binh thuong trong binh day dau, cac phao ndi lo ling
trong dau, tiép diém role ¢ trang thai hd. Khi khi bbc ra yéu (vi du vi dau néng do qua tai),
khi tap trung 1én phia trén cua binh role day phao s6 1 xubng, role goi tin hiéu cép 1 canh bao.
Néu khi bc ra manh (chang han do ngan mach cudn ddy MBA dat trong thung dau) luong khi
di chuyén tir thing dau Ién binh din dau diy phao s6 2 xudng goi tin hiéu di cit mdy cét cua
MBA.

4.3. Hé théng dién tw dung
4.3.1.Giéi thiéu: Hé théng dién tu dung cip ngudn cho sb lwong rat 16n cac thét bi phu cua
nha may dién va yéu ciu c6 do tin ciy cao.

NG bao gébm cac may bién ap tu dung bién dién thé lu6i hay dién thé mdy phat Xuéng
dién thé tuy ding, cac thanh cai ty ding (6, 4, 3.3KV...). Tir thanh céi tu dung s& phén phdi
den cac dong co ty dung cao ap (nhu cac quat gio, bom nudc ngung, bom cap nudc lo, bom
tuan hoan) va cac bién thé dé ha xudng muc dién ap ty dung thap hon (0.6, 0.4KV).

Ngoai ra, h¢ thong tu ding ciing bao gdm hé théng dién DC, diesel dy phong. ..

4.3.2. Cu tric h¢ thong dién tw ding
a. H¢ thé’ng cdc khoi mady va dién ap cao

Hinh bén 12 mot hé thong dién ap L L2
cao tiéu biéu cua nha may dién sur dung
hé thong khoi. May bién ap ty dung ndi S PR B
truc tiép vao dau cuc may phat, ha dién
thé may phat xuéng dién thé tu dung.
May bién thé phu ha dién thé ludi xuéng
dién thé ty dung, sir dung dé khoi dong [] []
t0 may hodic cép tu ding cho nha may

khi tt ca cac to may ngung. . -
Tu dung noi truc tlep Vao dau cuc @ @

may phat dién c6 uu diém 1a néu c6 rdi

loan trong h¢ théng dién va may cit tach AT ST AAT2

khéi may phat khoi ludi thi hé thong cap o

nguodn van dugc duy tri. @

220 KV

b. H¢ théng hoa dong bé dién dp thip
Trong so d0 tu dung thi du, hé L L2

thong c6 lip may cit chinh may phat ‘

dién (GMCS) va bé qua may bién ap o

khoi dong. Nguon dién ty ding duoc l L

cung cip bang may bién ap chinh va viéc

dua may phat ndéi song song vao ludi GCB1 aee2

duoc thuc hién béng GMCS. Viéc dua

may phat vao luéi khong thuc hién bang

may phét dién &p cao UHV ma béng dién M M
ap thap hon cua ‘may phat. Bay la ly do
tai sao goi hé thong nay 1a hé théng hoa omes s
dong bo dién ap thap. AT AT2

G1 G2
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C. Mach ha dp: Trong hé thong khdi, mach ha 4p twong duong véi mach cao ap & chd né
duoc phan chia rd rang thanh mach truc tiép va mach chung. Nhimg phan dudi ddy mé ta cau
tric cua mach dién ha ap cua hé¢ théng tu dung khoi.

= Trung tim cip dién va trung tim diéu khién: Trong hé théng tu dung khdi, ca mach
tryc tiép va mach chung cua hé théng dién ap thip bao gém ca h¢ théng mach dién 440 V,
cac mach 110 — 220 V cong suit nho, mach dién cho hé thong diéu khlen va cac mach linh
tinh khac. Mach dién 440V duoc chia ra thanh trung tdm cdp ngudn va trung tim diéu
khién twong ng vo6i dung luong va nhiém vu cua tai.

* Trung tim cip ngudn bao gom may bién ap ha ap (tir dién ap cao) goi la may blen ap
trung tAm cip ngudn, va thanh cai noi truc tlep Trung tam cap nguon c6 cac mach cap cho
cac dong co co dai cong sut tir 75kW dén 250kW, cap ngudn cho cac trung tam dleu
khién va cac may bién thé dién ap thap. Trong trung tam cap ngudn, st dung cac may cit
dung luong 16n tir 600 dén 3000A, va c6 thé dong cit dong dién 16n & dién ap thip. Voi
dién ap 440 V, n6 1a bd phan chinh ctia mach dién ha ap.

= Trung tim diéu khién gom c6 2 nhom thiét bi phu lién quan dé diéu khién mot s6 lugng
rat 16m cac thiét bi phu nho dung trong cac nha may nhiét dién hién dai. Vé nguyén tic, no
phai dugc lap dat gan vai tai. Cac nhom thuong 1a: cung cap cho 16 hot, cung cap cho tua
bin, cung cap cho cac thiét bi chung, cung cap cho ngudn khan cp va cac thiét bi khac.
Trong mot s6 trudng hop, ¢ thé con chia ra cac loai phu tuy theo dic diém cua cac phu
tai va vi tri ctia trung tdm diéu khién.

= Ti dién ha ap: Ngudn dién 200V va 100V dugc cap tir cac may bién ap ldy dién tir trung
tam diéu khién. Hé théng 200V va 100V dugc chia thanh: dich vu chung, chiéu sang, dién
ha ap Diesel va dung cho diéu khién va do luong.

= Mach dién mjt chiéu: Mach dién mot chidu duoc thiét ké cho mach diéu khién chinh,
cac thiét bi phu trong trudng hop khan cap, va cap nguon cho hé théng dén khan cap. Pién
ap thuong 1a 100, 125, hodc 200V va duoc cap nguodn tir cac Binh dién dung lugng 16n va
ludn duoc nap day.

= Mach dién khan cz"ip: Nhiém vu ciia mach dién khan Célp la cép nguén cho cac thiét bi
phu st dung dé nglg may dung lic va bao dam an toan trong trudng hop ngudn cap dién
thong thuong bi mét. Thong thuong, mot bd may phéat dién ndi truc tiép voi dong co
Diesel s& duoc cip cho cac khéi may va mot bo dc quy chi dugc lip dat cho mdi khéi
may.

4.4. Mot so khi cu dién

Mudn nha may nhiét dién van hanh dugc ngoai cac thiét bi dién chinh nhu may phat,
may bién 4p lyc thi can phai c6 cac khi cy dién sau:

4.4.1. May cat (Circuit Breaker - CB): May cit dién 1a khi cu dién dung dé dong cit mot phan

tir ctia hé théng dién nhu may phat dién, MBA, duong day...trong lic lam viéc binh thuong

cling nhu khi ¢6 sy ¢d. Khi may ct két hop vai cac thiét bi khac nhu role bao vé s& dam bao
cho hé théng van hanh tdt, an toan cho nguoi van hanh ciing nhu cho thiét bi cua tram.
Yéu cau ddi voi may cat:

= (it nhanh, dam bao khi dong cit khong gay nd va chay.

= (6 thé diéu khién tai chd va tir xa.

=  (C6 kha ning dong cét nhiéu 1an voi dong dién binh thudng va v6i mot s6 1an nhit dinh véi
dong ngin mach (do nha ché tao qui dinh ).

=  (C6 kha ning dong cit 1ap lai v6i chu ki theo yéu cau.

= Kich thudc gon nhe.

= Giathanh ha.

Hién nay hau nhu sir dung may cat khi SF6 ddi véi dién ap tu 22kV tr¢ 1én vi c6 do tin
cdy cao. Ngoai cac thong s6 chung da néu trén trong thong s6 ky thuat cua may cit con co
dong dién cat dinh muc Ietiam 12 dong 16n nhat ma may cit c6 thé cat mach d1en

Pbi vOi may cat qua trinh cét, phuong phép, thoi gian va kha nang dap tit hd quang khi
cit dong ngan mach rat quan trong.
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Cén ctr vao phu’ong phap dap tit hd quang ta phan loai may cat dlen nhu sau:
e May cit dau. iy
May cit khong khi.

May cit khi.

May cit tu sinh khi.

May cit dién chan khong.
May cét phu tai.

May cit SF6
Thuong thi & cuing mot cap dién ap ta nén chon cung loai may cat, nhat la thiét bi phan
phoi vai cap dién ap tir 35(kV) tro 1€n. Phia thiét bi phan phoi cap phu tai ta nén chon may cat

hop bo.
4.4.2. Dao céch ly (Disconnection Switch Line - DSL)
Dao cach ly la khi cu di¢n tao ra mot khoang
tréng trong thdy duoc c6 nhiém vy dam bao an toan
khi stra may phat dién, may bién ap, dudng day. Dao
cach ly ciing c6 thé dong cat mach dién nhung gidi
han & dién ap thip, n6i chung dao cach ly thudng thao
tac dong md khi khong c6 dong hoac dong nhd, sau
khi méy cat di cat mach dién. Dao canh ly thuong 13
dong cat bang tay qua bo truyén dong.

4.4.3. Chéng sét van (Lightning Arrestor - LA)

Céc duong day trén khong du co6 dugc bao vé
chdng sét hay khong thi cac thiét bi dién co néi voi
chung déu phai chiu tac dung cua song set truyen tur
duong day dén. Bién d¢ cua qua dién ap khi quyén co
thé 16n hon dién ap thi nghiém xung kich cta cach
dién thiét bi c6 thé 1am pha hong cach dién. Do vay dé
bao vé cac trang thiét bi trong tram bién 4p tranh song
qua dién ap truyén tir duong day vao phai dung cac ;
thiét bi chong sét. Cac thiét bi “nay s€ ha thap bién do ﬁ I
song qua dién ap Xuong tri sd an toan can thiét cia : i
cach dién bao vé. Chong sét van

Thiét bi chdng sét chi yéu cho may bién ap 1a chdng sét van (CSV). Chdong sét van c6 2
phan tir chinh 13 khe ho phong dién va dién tro 1am viéc. Khe ho phong dién 1a mot chudi cac
khe h¢ phong dién nho con dién tré lam viée 1a mét tro phi tuyén dung dé han ché dong dién
ngan mach cham dit qua chdng sét van khi séng qua dién ap choc thung cic khe hd phdong
dién.

4.4.4. May bién dién thé (Potential Transformer - PT)

MBA do ludng ding bién ddi dién ap cao xudng
thap dé do ludng bang cac dung cu do ludng, nhu thé
s6 vong day thir cAp W2 s& phai nho hon s vong day
so cAp W1. Théng thuong ngudi ta quy dinh dién &p
thir cap 1a 100V. -

4.4.5. M4y bién dong dién (Current Transformer - CT)

CT dung dé bién d6i dong di¢n trong mach dién co dién ap
cao vé dong dién tuong tng vdi thiét bj do luong, tu dong bao vé
role va cach ly v6i mang cao 4p dé dam bao an toan cho ngudi st
dung, tiéu chuan ho4 dugc cac thiét bi do luong. N6 bién doi dong
dién so cip co tri sd bat ky xubng SA (d6i khi 1A va 10A) nham
c§p7ngu6n dong cho cac mach do luong, bao v¢, tin hi¢u, diéu
khién.
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- Bai giang mén hoc Nha mdy dién va tram bién dp-
PHAN 2: TRAM BIEN AP

CHUONG 5. TONG QUAN VE TRAM BIEN AP (POWER SUBSTATION)
5.1. Khai ni¢m vé tram bién ap

Dién ning san suat & nha may duoc truyén tai va phan phdi dén noi tiéu thu bang cac duong
day dan. Nha may dién thuong cach xa trung tAm phuy tai nhu nha may thuy dién dat gan cac séng
c6 luu lugng nudce 16n, nha may nhiét dién dat gén ngué)n nhién li¢u hoac giao thong thuan loi.

Trong qua trinh truyén tai dién do c6 phat sinh ton thit trén dudng day nén trude khi truyén
di phai dua 1én dién 4p cao dé truyén tai va ha xudng thip & dién 4p thich tng dé dwa dén phu tai.
Do d6 tram bién 4p 1a phan tir khong thé thiéu trong hé théng dién.

Hinh 5-1.NHA MAY DIEN Hinh 5-2.TRAM BIEN AP

Khi thiét ke TBA thudng c6 nhleu phuong an thuc hién. Pé lya chon va quyét dinh phuong an

cudi cling, can can clr vao cac yéu td co ban sau:

= Kha ning san xuat truyén tai va phan phéi dién ning theo yéu cau cua nhiém vu thiét ké véi
dd thi phu tai da cho.

» Tinh dam bao lam viéc cua cac thiét bi va cia toan bo hé théng. bam bao cung cép dién nang
cho cac ho tiéu thy khi 1am viéc binh thuong ciing nhu khi bi sy ¢d.

= Vén dau tu xay dung (V).

= Tb6n hao dién ning (chu yéu trong may bién ap va duong day) va cac chi phi hang nam khac
phuc vu cho véan hanh stra chira, bao quan...(P).

= Ngoai ra can chil y dén tinh hién dai, phat trién trong thoi gian gan. Dic biét can quan tim
dén vi tri xay dung, dién tich, ...va kha nang xay dung.

Ba yéu t6 dau goi chung la yéu cau vé ky thuat, yéu t6 4 vaslayéu cau vé kinh té; yéu t6
cubdi khong phai la yéu cau chinh nhung lai rat quan trong vi neu khong chu y ding mtic, phuong
an thlet ké c6 thé khong dugc chap nhan trong didu kién thyc té. So sanh va phan tich cac chi tiéu
kinh té k¥ thuat dic trung cho phép ta chon duoc phuong an hop 1y nhat dé thiét ké. Mot phuong
an duoc coi 1a kinh té nhat néu chi phi kinh té C 1a thap nhét.

5.1.1. Phan loai TBA:

Tram bién 4p dung dé bién dién ap tu cip dién ap nay sang cip dién ap khac tuy theo yéu
cau. Tram bién ap ngoai chic nang bién d6i dién 4p thong qua may bién ap chinh, n6 con 1a tram
phan phdi dién niang dén cac phu tai. Nguoi ta phan loai tram theo: Dién ap va Dia du.

a. Theo dién ap:
* Tram blen ap tang ap: thuong dat ¢ cac nha may dién lam nhiém vy tang tur cap dién ap may
phat 1én cap dién ap truyén tai.
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Tram bién ap ha ap: thuong ddc gin ¢ cac phu tai c6 nhiém vy bién ddi tir cp truyén tai dén
cap dién ap phan phdi theo yéu cau cac phu tai.
Tram bién 4p trung gian: 1am nhiém vu lién lac giita hai lu6i dién khac nhau.
. Theo Dia Du:
* Tram bién ap khu vuc: duogc cung cép dién tir mang dién chinh dé cung cap dién cho khu vuc
16n bao gom thanh ph6 khu cong nghiép...
= Tram bién ap dia phuong: duoc cung cap tir mang dién phan phéi, mang dia phuong cua h¢
thong dién cap cho tung xi nghi¢p, hay truc tlep cho céc hd tiéu thu voi dién ap thap hon.
= Ngoai cic tram noi trén con cd tram d(’)ng-cét, tram ndi, tram chinh luu, tram nghich luu
5.2. Quy dinh vé viéc danh s6 thiét bi cho TBA
Tat ca cac thiét bi chinh va phu trong tram bién 4p déu phai dwgc danh sé. Quy dinh vé danh
s6 cho thiét b tram nhu sau (theo Quy trinh dleu do ludi dign):
5.2.1. Quy dinh vé danh s diic trung cho cip dién ap:

O

7]
>

Cip dién ap (kV) Ch
500
220
110
66
35
22
15
10
6
Céc cap dién ap khac do don vi tw quy dinh
phai théng qua cip diéu do diéu khién

O OO AWNRFL NOH&

5.2.2. Tén thanh cai:(Bus)

= Ky tu thir nhat liy chir C

= Ky tu thir 2 chi cap dién ap

= Ky tu thir 3 chi s6 thir tw thanh cai. Riéng sé 9 ky hiéu cho thanh cai vong.
VD: C21: thanh cai 1 dién ap 220kV.

5.2.3. Tén ciia may phat hay may bu:

Ky tu dau la:

= S:nhiét dién

= H: thuy dién
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=  GT: tua bin khi
= ST: dudi hoi
= D: diesel
= B:maybu
Ky tu tiép theo 1a sé thir tw ctia may phét.
VD: S1: la mdy phdt nhiét dién sé 1.
5.2.3. Tén ciia may bién ap (Transformer)
Ky tu dau:
= T:dbi véi may bién ap 2 hay 3 cudn day.
= AT: may bién ap tu ngu.
= TD: may bién 4p ti ding
= TE: may bién ap kich tir may phat.
= TT: may bién 4p tao trung tinh
Ky tu tiép theo 1a sé thir tu ctia may bién ap. DSi voi may bién ap tu dung thi ky tu tiép theo 1a
cap dién ap va s thir tu.
VD: T1: biéu thi mdy bién dp sé 1.
5.2.4. Tén cia MC (Circuit Breaker)
Ky tu thi nhét chi cap dién ap. Riéng dbi v6i MC cua tu ky ty thir nhat 14 chit T, khang dién ky
tu thr nhét 1a chit K con ky tu tha 2 chi cép dién ap.
Ky tu thir 2 (ky tu thi 3 d6i véi MC tu hay khang) chi vi tri cia MC, theo quy dinh:
=  MC duong day: 7 va 8 ( hay tir 5-8 néu so do phuc tap).
=  MC may bién ap :3
= May bién ap ty ding:4
=  MC dau cyc may phat:0
= May cit may bu: 0
=  May cit tu bu ngang:0
= May cit ty bu doc: 0 hay 9 néu so do phiic tap.
=  MC cuia khang dién: 0 hay 9 néu so d6 phtrc tap.
Ky tu thir ba (4 d6i voi MC khang va ty) chi sé thi tu.
= P6i véi MC cua thanh cai duong vong hai ky tu tiép theo 1a 00.
= Dbi véi MC lién lac giira 2 thanh cai hai ky tu tiép theo ky tu thir nhat 14 sb ctia 2 thanh cai.
= P6i voi so d6 2 thanh cai (hay mot thanh cai c6 phan doan) danh sé cac MC & thanh céi chin
thi danh s thir tyr chdn, MC ¢ thanh cai 1¢ thi danh s6 thu tu 1¢.
= Péi véi so dd da giac danh sd cac MC theo MC dudng day.
= Pdbi vai so dd 3/2, 4/3 tuy theo so d6 co thé danh nhu sau:
=  Panh sd cac MC theo MC dudng day.
= Danh s6 ky tu tha 2 MC ¢ giira (khong ndi voi thanh céi) s6 5 hay 6.
=  Panh s6 ky ty thi 3 theo thir ty ngan 16.
VD: MCI31: chi MC mdy bién ap sé 1, dién dp 110KV
5.2.5. Tén ciia bién dién ap (Potential Transformer)
= Kitydaula TU
= Cac ki ty sau ldy tén thiét bi ma may bién dién ap déu vao.
= Pbi véi cac thiét bi ma tén cua thiét bj khong thé hién 16 cdp dién ap thi sau 2 ki tu
= dau s& 1a ki tu chi cap dién ap, tiép theo 1a tén thiét bi.
VD: TUC22: mdy bién dién dp thanh cdi sé 2, dién dp 220kV.
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5.2.6. Tén ciia bién dong dién (Current Transformer)

= KitudaulaTI

= Cac ki ty sau lay tén thiét bi ma may bién dong dau vao. Ddi véi cac thiét bi ma tén cua thiét
bi khong thé hién ro cép dién ap thi sau 2 ki tu dau sé 1a ki tu chi cép dién ap, tiép theo 1a tén
thiét bi.

VD: TI 171: mdy bién dong dién ép 110kV, néi mdy cdt 171.

5.2.7. Tén ciia chéng sét (Lightning Arrestor-LA)

= Haiki tw dau1a CS

= Céc ki tw sau ldy tén thiét bi dugc bao vé. Doi v6i cac thiét bi ma tén cia thiét bj khong thé
hién rd cap dién ap thi sau 2 ki tur dau sé& 1a ki tu chi cap dién ap, tiép theo 1a tén thiét bi.

= Dbi véi chong sét van nbi vap trung tinh may bién ap thém 2 ki ty dé phan biét 1a déu phan
cach va so 0.

VD: CS1T1-0: chong sét mdc vao trung tinh mdy bién dp T1, cuén 110kV.
5.2.8. Tén ciia DCL( Disconect Switch)
Ki tu dau 1a tén cia mach thiét bi hay may cat ndi truc tiép v6l DCL. (déi vo1 TU, DCL co6 ki tu
dau tién 1a tén cua TU, tiép theo 1a tén thiét bi ndi truc tiép vao DCL) tiép theo 1a dau phan cach
()
Céc ki ty tiép theo quy dinh nhu sau:
= Cau dao thanh céi 13y s6 tht ty ciia thanh céi néi v6i cau dao.
= Ciudao duong day (vé phia duong day) lay s6 7.
= Caudao noi MBA va khang dién lay s0 3.
= Céu dao ndi vé6i thanh cai vong ldy s6 9.
= Cau dao ndi tat mot thiét bi (tu) ldy s6 0.
= Céu dao ndi toi phan doan nao thi lay sb tha tu ctia phan doan do.
5.2.9. Tén ciia cau dao trung tinh nodi dit MBA
= Ki tu dau chi cip dién ap.
= Ki ty thir 2 13y s6 3.
= Kitu thr 3 14y s6 thir tw cia MBA.
= Ki ty thir 4 12 dau phan céch.
= Kituthir51as6 0.
5.3. So' dd ciu tric TBA
So d6 ciu trac 1a so do ctia Tram bién 4p 1 so d6 dién ta sy lién quan gitra ngudn, tai va hé
thong dién. Khi thiét ké tram bién 4p, so d6 cau tric 1a phan quan trong c6 anh huong quyét dinh
dén toan thiét ké. Cac yéu cau chinh khi chon so do:
= (6 tinh kha thi.
= Linh hoat
= Hién dai
=  Pam bdo k¥ thuat
= Phat trién vé sau
= Kinhté
Trong thyc té rit kho dam bao cac yéu cau vi cac diéu kién c6 sy mau thuin véi nhau. Vi
vdy trong tung truong hop cu thé ta chon so d thich tmg dé dam bao tinh k¥ thuat, kinh té. Khi
thiét ké tram bién 4p ta dwa ra nhiéu phuong an kha thi trén co s¢ phan tich wu khuyét diém ctia
tig phuong an; so sanh diéu kién k¥ thuat- kinh té rdi chon phuong an tdi wu.
5.3.1.Cac dang so' @ ndi dién chinh:
Thanh gop 1a noi nhan dién ning cung cip va phan phéi lai cho céc phu tai. Thanh gop dong
vai trd quan trong trong thiét bi phan phdi. Trong thiét bi phan phdi, ngudi ta thuong dung 1 hodc
2 hé thong thanh gop.
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a. So' do 1 hé théng thanh gop:
Trong nha may dién ngudn cung cap 1a céac ‘may phat, con d6i v6i tram bién ap nguon cung
cap cho cac thlet bi phan ph01 dién ap phia so cap la duong day tai dién va d6i voi thiét bi phan

phdi thir cap %;u%; cu%E c%z ama;gele%aap ﬁaga EEPE PEPE
| \ | \ | | | \ | \/_:,_/J_'_L

T T T 1

Khong phan doan  Phén doan bang dao cach ly ~ Phan doan bang may cit

/_/

Uu diém co ban ciia so do 1 hé thong thanh gop 1a don gian gia thanh ha. Dao cach ly chi
1am nhiém vy bao dam an toan khi tién hanh stra chita va dong ct khi khong c6 dong dién.

Nhuogc diém cua so d6 hé thong thanh £6p phan doan bang may cat 1a khi su c¢b hay sira
chira m6t phén doan, cac phén doan, cac nguén cung cap va cac duong day ndi v6i phan doan do
phai ngimg 1am viéc. Khi sira chita may cit cia mot mach ndo d6, mach iy tam thoi mat dién.
Viée phan loai thanh gop s€ tang cudng d9 tin cdy lam viée cua so do mot hé thong thanh gop. SO
phan doan dugc xac dinh bang s6 luong va cong suat cua nguon cung cap.

Pa s truong hop sd phan doan bang s6 ngudn cung cap. S6 duong day duoc phan phbi gitta
cac phan doan sao cho khi cit mot phan doan s& khong dan dén viéc ngumng lam viéc cua cac ho
ti€u thu quan trong, do d6 céac hd tiéu thy quan trong can duoc cung cap tu 2 nguon lay tr hal
phan doan khac nhau.

b. So dé 2 hé thong thanh gop:
So d6 hai h¢ thong thanh g(')p co mf)t méy cit trén mot mach dugc v& dudi hinh sau:

P NN

AL C k}kg}&% &%ﬁ
8 1 s i

[

i | |

So d6 hai hé thong thanh gop C6 phan doan thanh gop lam viéc
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Mdi ngudn cung cap va mdi dudng day nbi voi thanh gop qua mot may cat va hai dao cach
ly thanh gép. Mot hé théng thanh gop 1am viée voi mot hé thong thanh goép du trix, cac dao cach
ly ndi voi thanh gép 1am viée duoc dong lai, cac dao cach ly ndi véi thanh gop du trix dugce cit ra.
Su lién lac gitta hai hé théng nhd may cat ndi MCn.

Uu diém cta S0 d6 hai hé théng thanh gép 1a 1an luot stra chita ting thanh gop ma khong ho
tiéu thy ndo bi mat dién, stra chira dao cach ly cua mach nao thi chi c6 mach dé bi cat dién, nhanh
chong phuc hoi su lam viéc cua thiét bi ngan mach trén hé thong thanh gop lam viéc, stra chira
may cit cia mach bat ki, mach 4y khong phai ngung lam viée 1au dai.

Nhuoc diém cta so dd hai hé théng thanh gop 1a dung dao cach ly thao tac dong cét cic mach
dién song song. Néu thao tic nham lan s€ dan dén hau qua nghiém trong. Mac khac néu khong
phan doan thanh gop lam viéc thi khi ngan mach s& gay mat dién toan bo thiét bi.

bé khac phuc nhugc diém nay, nguoi ta véan hanh song song ca hai h¢ théng thanh gop. Khi
d6 may cat ndi thanh gbp dong vai trd may ct phén doan. Ché d6 van hanh nay duoc ap dung
rong rdi cho cac thiét bi c6 ap tir 35kV tr¢ 1én. Mdi phan doan déu c6 may cat ndi dé ndi timg
phan doan véi thanh gop du trir.

5.4. Noi dat cho TBA

5.4.1. Khadi niém:

Néi dat cho tram bién ap co tac dung la dé tan vao dat dong dién su ) (do 10 cach di¢n,
ngén mach cham dét .) hoac do dong dién set va gilr cho dién thé trén cac phan tir dugc ndi dat
thip. Nhu vay ndi dat ctia hé théng thu sét dong vai tro rat quan trong trong viéc phat huy tac
dung bao v¢ ctua hé thong thu sét. Néu nbi dat khong dat yéu cau thi nhiéu khi hau qua con x4u
hon 1a khong dat hé thong thu sét. B&i vi hé thong thu sét vai do cao vuot han do cao cua cong
trinh, c6 tac dung céu sét vao cong trinh (c6 nghia la xac suat sét danh phuy thudc vao do cao), néu
tong tro xung cua he thong nbi dat khi tan dong sét qua cao, dién ap giang xung trén h¢ thdng nbi
dat @6 co thé du cao dé gy nén phong dién nguoc, dén cac bd phan mang dién hodc cac trang
thiét bi ctia tram. 'Phong dién nguoc trong tram (va ca trén doan duong day gan tram), s& tao nén
cac dang séng cit co bién d6 va nhat 1a do ddc rat 16n, rat nguy hiém cho cach dién doc cua
MBA.

Dé cho tram bién ap hoat dong tét trong moi diéu kién nhu luc lam viéc binh thuong, lac co
su ¢d va ngay ca khi bi sét danh phai thi ta phai thyc hién ndi dat cho tram tuén theo nhiing yéu
cau vé k¥ thuat rat khat khe.

5.4.2. Phan loai: Tuy theo chiic ning ciia ndi dt ta c6 ba dang ndi dat chinh:

»  Noéi dit lam viéc: c6 nhiém vy bao dam sy 1am viéc cua cac trang thiét bi dién trong cac diéu
kién binh thuong va sy ¢d theo cac ché do qui dinh nhu: ndi dat diém trung tinh c4c cudn day
méy phat, may bién ap, may bu, ndi dat may bién ap do luong, ndi dat pha trong hé théng pha
- dat.

» Noéi dit an toan hay ndi dat bao vé: ¢6 nhiém vu bao dam an toan cho nguoi phuc vu khi
cach dién cua trang thiét bi dién bi hu héng gy ro dién chéng han: ni dat vo may phat, vo
may bién ap, vo thiét bi vo cap, nbi dat cac két cau kim loai cia trang thiét bi phan phdi
dién... No6i chung do la ndi dat cac bo phan kim loai lac binh thuong c6 dién thé béng khong,
nhung khi cach dién bi xuyén thung hay phong dién mit s& c6 dién thé khac khong.

= N6i dat chdng sét: nham tan dong dién sét vao dat giit cho dién thé cua cac phan tir dugc nbi
dat khéng qua cao do d6 tranh duoc hién twong phong dién nguoc tir cac phan tir d6 dén cac
bd phan mang dién va trang thiét bi dién khac. D6 1a ndi dat day thu sét, cot thu sét, ndi dat
cac két cau kim loai c6 thé bi sét danh. .

Trong nhiéu truong hop, cung mot hé thong nbi dat dong thoi o thé thyc hién hai hodc ba
nhiém vu trén. Di v6i cac tram bién 4p dit ngoai troi c¢6 dién ap lon hon hoac bang 110 kV,
phan 16n cac hé thong thu sét (HTTS) duoc dit trén két ciu cong trinh cua tram, nén dong dién
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sét s& tan qua mach n6i dat an toan, vi vay trudc hét ta phai thiét ké hé théng nbi dat (HTND) an
toan clia tram, sau do tinh toan kiém tra HTND nay theo yéu cau chdng sét.
5.4.3. Viéc dung chung h¢ théng néi dat:

~ Vigc dung chung hé¢ thong tiép dAt nham nhiéu muc dich. Vi du ¢ hé thong tiép dét van hanh,
diém trung tinh cia may bién ap s€ duogc ndi dén hé thong tiép dat, dong thoi vo céc thiét bi dién
ctia tram bién 4p ciing dugc ndi dén hé thong tiép dit nay dé thuc hién tiép dat bao vé. Hay hé
thdng tiép dat bao vé cua cac vo thiét bi dién cao ap ciing dugc dung dé ndi dén cac vo cia thiét
bi dién ap thap.

Viéc dung chung h¢ théng tiép dat c6 uu diém 1a tranh duoc sy chénh 1éch dién thé co thé
xuat hién gitra cac vo cua thlet bi khi dung hé théng bao vé tiép dat riéng 1¢, dong thoi lam cho hé
thong tiép dat trd nén kinh té hon va déi luc tré nén hiéu qua hon vi ta ¢ thé c6 duoc dién tro
chay vao trong dat bé hon.

Tuy nhién khi st dung chung h¢ thong tiép dat, chung ta phai dit van dé nhu sau: dbi véi
truong hop nhiéu ngudi c¢6 thé tiép xuc véi vo cua trang thiét bi dién ap thap va cao thi dién ap
tiép xtc toi da cho phép nho hon 40V.

5.4.4. Tinh toan, thiét ké hé thong néi dit cho tram bién ap:

D01 v6i nhitng ludi dién 110kV tré 1€n thudc hé thong co trung tinh truc tlep nbi dat (co
dong ngan mach cham dat 16n trén 500A). Theo qui pham vé nbi dat cac trang thiét bi dién hién
hanh, thi dién trd n6i dat an toan cua tram nay phai thoda mén yéu cau: R< 0,5Q.

bay la mét qui dinh kha ngat nghéo, nhat 1a khi tram c6 kich thudc khong 16n va dat trong
khu vuc tram c6 dién tro rat cao. Dé mot phan nao dé dang thoa man yéu cau trén va nhat la d@é
giam bt chi phi xdy dung HTND trong thiét ké can tan dung cac két cau kim loai ni dét sin co,
hay 1a ni dat tw nhién (NDTN), c6 dién tro tan la Rtn.

Néu goi phan ndi dat thiét ké 1a ndi dit nhan tao (NDNT), c6 dién tr6 tan la Rat thi theo qui
pham trén, dién tré tan tong cta toan bd HTND phai thoa man yéu cau:

R R
R=—0""_<05Q
m TR

R, <1Q
Qui dinh Rnt <1 Q nham tang cudng an toan va du phong cho cac truong hgp khi NDTN ¢6 thay
doi.
5.5.5. Kiém tra h¢ thong ndi dat theo yéu ciu chong sét:

Nhiém vu cha yéu ctia ndi dat bo sung la dé tan dong dién sét mot cach thuan loi (giam thiéu
thanh phan dong set chay vao mach vong ni dét an toan). Do d6 dé c6 higu qua t6t, can sir dung
cac dang nbi dat tap trung. Vi chi la n61 dat tap trung nén khi dong set qua tri s6 cyc dai (t= ds)
thi qua trinh qua do da két thuc ( ds << T). Tri s6 dién tré tan on dinh cua ndi dat bo sung Rbs
dugc tinh toan nhu trong phan tinh toan ndi dét an toan, nhung da duoc qui d6i vé mia mua.

Khi tinh tong tro xung cia hé thong ndi dat, dé don gian cho qua trinh tinh todan ma khong

lam sai I¢ch nhleu két qua kiém tra, nguoi ta dua ra nhitng gia thiét sau:
Coi nhu chi c6 ndi dit bd sung dudi chan cot thu sét truc t1ep bi sét danh va mach vong ndi dat
ven chu vi tram tham gia vao viéc tan dong dién sét (bo qua tac dung ludi can bang thé, bo qua
tac dung cua ndi dat tu nhién, bo qua tac dung cua ndi dat bd xung ¢ cac cdt khac khong bi sét
danh,...)

Bo6 qua hiéu mg man che giita cac cuc ctia nbi dat bo xung va mach vong ndi dét cia tram.
Bo qua hién tugng phong dién tia lira trong dat, chi ké dén anh hudng cua dién cam ctua mach
vong nbi dat.

Vi nhitng gia thiét ndy, két qua tinh toan s& 16n hon két qua thuc té va nhu vy s& nghiéng
vé phia an toan. Diéu d6 c6 nghia 1a néu két qua tinh toan dat yéu cau thi dwong nhién két qua
thue té phai dat yéu cau ki thuat.

nt
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CHUONG 6. HE THONG PO LUONG, BAO VE TBA

Dbé kiém tra, giam sat hoat dong cua tram, mot h¢ théng do luong, bao v€, bdo dong duoc
gin cho TBA bao gom:
= Hé thong bao dong.
= He¢ théng do luong.
= Hé thong bao vé
= Céc thiét bi phu khac nhu tii kiosk, h¢ théng DC, chiu sang...

6.1. Nguyén ly lam viéc cia role ky thuit 50:

Role s6 lam viée trén nguyén tic do luorng s6. Céc tri sb cua dai luong tuong tu dong, ap
nhén duoc tur phia thir cap PT va CT 1a nhimng bién dau vao cuia role sb. Sau khi qua cac b loc
tuong tu, bd lay mau cac tin hi¢u nay s€ duoc chuyén thanh cac tin hiéu sd. Tuy theo nguyén tic
bao vé, tan s 14y mau co thé thay dbi trong khoang tir 12 dén 20 mau trong mot chu ky cua dong
dién.

Nguyén ly lam viéc cua role dya trén gidi thuat tinh toan theo chu trinh cac dai lugng dién
(chang han nhu tong trd mach dién) tir trj s6 cuia dong va p di 1dy mau. Trong qua trinh tinh toan
lién tyc ndy s& phat hién ra ché d6 su cb sau mot vai phép tinh toan néi tiép nhau, khi d6 bao vé
s& tac dong, bo xir 1y s& guri tin hiéu dén cac role dau ra dé diéu khién cit MC.

Mot wu diém quan trong nita cia role k¥ thuat sb 1a no c6 thé thuc hién viée tu kiém tra va
canh bdo trang thai cua tung khéi chirc ning trong role nhu bd vi xtr 1y, bd chuyén doi tuong
tu/so. .

Cac dai lugng chinh dinh dugc nap vao by nhé EEPROMS dé de phong kha néng mat dién
lam mét s6 liéu chinh dinh khi mat nguon dién thao tac. Trong cac role s6 viée t6 chirc ghi chép
va luu trir cac dit liéu vé sy cb rat dé dang theo trinh ty dién bién vé thoi gian véi d6 chinh xac 1a
ms.

Pé giam dung lugng bd nh¢ cua bo phan ghi su co ta thuong khéng che s6 lugng cac lan su
cb con luu lai trong bo nho t6i da tir 8-10 lan. Tét ca cac ngudn thong tin vé van hanh, thao tac va
su ¢b déu duoc bao vé dé ngan ngua truong hop nguon thao tac c6 thé bi truc tric

Pau ra cia role c¢6 cac dén tin hiéu LED dé canh bao vé trang thai cua role ciing nhu céc
thao tac ma role d tién hanh. Cac role s6 hop bd thuong c6 mot phan mém di kém rat thuan tién
cho vi¢c str dung cac PC dé chinh dinh, theo ddi hoat dong cua role va trao ddi thong tin vao, ra
v6i role cling nhu gitp ich cho viéc phan tich sy ¢ tir cac s6 liéu da ghi chép trong qua trinh sy
cb.

Cong vio, ra cla role cho phep dé dang ghép nbi véi cac thiét bi thong tin, do luong. didu
khién va bao vé ¢ cung cip diéu do hay cao hon (A0). Dé dang lién két v6i cac thiét bi bao vé
khac va voi mang thong tin do luong, diéu khién va bao vé toan hé thdng dién.

i & T Ll
=
' - -
| —
Hinh 6-1. R le k thuét sb Hinh 6-2. R le k thuét sb Hinh 6-3.Rd le k¥ thuat sd
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6.2. Hé théng bao vé tram bao gﬁmg
6.2.1. Biao vé may biéen ap luc (xem phan MBA luc chuwong 4).

Hinh 6-4. Ro le hoi

6.2.2. Bao v¢ thanh cai: (BUS BAR):

Nhiém vu ctia hé thong bao vé thanh gép nham loai trir cac su sd xay ra trén ban than thanh
gop clng nhu trén cac doan thanh dﬁn nbi thanh gop dén may cat dién cta cac phan tir lién hé
tryc tiép v6i thanh gop. Khi xay ra ngan mach duy tri trong vung tac dong cua bao v¢ thanh gop,
bao v€ gui tin hiéu di cét tat ca cac MC nbi v6i thanh gop hu hong.

Khi ngan mach xay ra trén mot phan tr nao d6 ddi véi thanh gép ma MC cua phan tir nay
khong cat dugc vi hu hong thi bao vé tac dong thanh gop phai tic dong cat tat ca cac MC c6 lién
quan. Chinh vi vy ma bao vé thanh gop va bao v¢€ du phong chéng MC hu hong thuong dugc
két hop vao cung mot hé thong Xac suét hu hong thanh gop la rt nho tuy nhién do thanh gop la
dau méi lién hé cua nhiéu phan tir trong hé théng nén néu su cd xay ra trén thanh gop khong dugc
loai trir mot cach nhanh chong va tin cdy thi ¢6 thé dan dén nhitng hau qua rat nghiém trong va
lam tan ra hé thong.

Pé thyc hién bao vé thanh  gop ta thuong dung nhimg nguyén ly sau day: so sanh dong dién
¢ ham, so léch dung role c6 téng trd cao, so sanh pha dong dién, két hop bao vé thanh gop voi
céc phén tir ndi thanh gop.

6.2.3. Bio vé may cit hu hong (BREAKER FAILURE):

MC 1a phén tir thira hanh cudi cling trong hé thong bao vé c6 nhiém vu cach ly phan tir hur
hong ra khoi hé thdng. Do MC kha dit tién nén khong thé ting cudng do tin ciy bang cach dat
thém MC du phong. Néu MC tir chdi tac dong thi hé thong bao v¢ du phong phai tac dong cat tat
ca cac MC 1an can voi chd hu hong nham loai trir dong ngin mach dén chd su cd.

6.2.4. Cac bao v€ khac: con nhiéu bao vé tram khac nhu bao vé xuit tuyen, cham dt, ngén
mach...

6.3. Hé thong bio dong:

Bao gdm cac 6 bao dong bang deén, coi bao...

= ! 2 El- - e 5 i s T
- P A-1=1- B -l - 1=l = i

Hinh 6-5. O bao dong Hinh 6-6. Bao dong trong Hinh 6-7. Bang bao dong
may tinh
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- Bai giang mén hoc Nha may dién va tram bien dp-

Mot s6 6 bao dong trong tram thudng gip:

PROTECTION FAILURE (Mt bao vé MBA)

PHASE / EARTH OVERCURRENT TRIP (Bio vé qua dong / cham dat tic dong)
TRANSFORMER DIFFERENTIAL TRIP (Bao vé so 1éch MBA hay cham dat cudn cao
MBA tac dong )

TRANSFORMER OVERLOAD (MBA qua tai )

TRIPPING & LOCKOUT CIRCUIT 1 (Mach trip 1 MC trip va khoa )

TRIPPING &LOCKOUT CIRCUIT 2 (Mach trip 2 MC trip va khoa )

TRIP 1 CIRCUIT FAILURE (Mach trip 1 MC truc tric)

TRIP 2 CIRCUIT FAILURE (Mach trip 2 MC truc trac) )

CB GENERAL LOCKOUT SF6 (Bao dong ap suat SF6 trong MC)

CB LOSS OFF SF6 (Bao dong ap suit SF6 thap trong MC va khoa MC)

CB MECHANISM CLOSING LOCKOUT (Khéa phan co khi mach dong MC)

CB MOTOR RUNTIME MONITORING (dong co diéu khién MCchay lién tuc)

CB HEATING FAULING (su c¢b mach say MC quaé tai )

CB MOTOR MCB TRIP (nguén cung cip dong co nén 10 xo MC qua tai )

CB MCB TRIP (ngudn 220V qua tai )

DC DISTRIBUTION CB TRIP (Ngit DC trip )

DC DISTRIBUTION UNDERVOLTAGE (Ngudn DC dién ap thip )

BATTERY CHARGER FAIL (Mét ngudn nap binh)

TRANSFORMER BUCHOLZ RELAY TRIP ( Ro-le hoi MBA hoat dong )
TRANSFORMER OIL TEMPERATURE TRIP (Nhiét d6 dau cao ngimg MBA)
TRANSFORMER WINDING TEMPERATURE TRIP (Nhiét d¢ cudn day cao ngirng MBA)
TRANSFORMER RAPID RISE PRESSURE TRIP (4p suit trong MBA ting nhanh ngimg
may )

TRANSFORMER PRESS. RELIEF MAINTANK TRIP (van an toan MBA tac dong ngung
may )

TRANSFORMER BUCHOLZ RELAY ALARM ( Ro-le hoi MBA bao dong )
TRANSFORMER OIL TEMPERATURE ALARM (Nhiét d6 dau MBA cao bao dong )
TRANSFORMER OIL LEVEL MAINTANK LOW ( Muyc diu MBA thip bao dong )
TRANSFORMER COOLING FAN OUT OFF SERVICE (H¢ thong lam mat MBA khong
hoat dong )

6.4. Hé thong do lwong diéu khién chi thi bao gom:

bén chi thi ngué)n cung cép, chi thi trang thai cac khi cu dién.
Nt nhan Giai trir cc ro le trip & Lockout trong tu bao vé MBA.
Céc Watt ké chi thi cong suat P cua MBA, thang do tuy theo cong suét tram.
Cac MVar ké chi thi cong suit Q, thang do tuy theo cong sut tram.
Céac Ampe ké, thang do tiry theo cong suat tram va cac khoa chuyén do ampe ké (selector).
Cac khoa chon lya REMOTE - SCADA cho mo6i MBA, mdi khoa ¢6 02 néc :
-REMOTE : Piéu khién cdc mdy cdat va DCL tai phong diéu khién tram.
-SCADA : Piéu khién cdc may cdt va DCL bang hé thong SCADA, binh thuong ddt khéa nay

ovi tri REMOTE.

Khoa diéu khién tir xa DCL va dén bao vi tri DCL khong tuong tng
Chi thi vi tri DCL nbi d4t dang dong hodc m¢ .
Khoa diéu khién tir xa MC va dén bao vi tri MC khong tuong tmg
Khoa hoa dién ¢6 02 vi tri :
-SYNCHROCHECK : Diing dé hoa dién MC ¢6 ro'le 25
-BYPASS: Diing d@é dong MC khéng cé ro le 25, binh thuong ddt khéa 6 vi tri Synchro.
bén bao Local control sang chi thi MC dang dat ¢ ché d6 diéu khién tai chd.
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= (Cothoa dc‘}ng b : Dung kiém tra va hoa dong bo MC, gdm c6 cac thiét bi sau:
-01 volt ke doi, thang do U kV chi thi dién dp 02 dau mdy cat hoa
-01 tan 5o ke doi, thang do F(Hz ) chi thi tan so 02 dau may cat hoa

THinh 6-8. Tu diéu khién Hinh 6-9. Hé thong do luong

6.5. Cac thiét bj khac
6.5.1. Tu kiosk cia TBA
Céc tu Kiosk tram dau day 1a céc ti chira cac Terminal dau day, dung lam tram trung gian
giita cac thiét bj nhu may cét, dao cach ly... va cac thlet bi tai ta diéu khién, do luong, bao vé tai
phong kiém soat. Day dién dugc kéo tir thiét bi xudng cac tu Kiosk va tir cac tii Kiosk kéo dén

phong kiém soat tram.

I S )
- éi.n, i o Jgi |
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Hinh 6-10. Tu kiosk
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6.5.2. H¢ théng DC ciia TBA
H¢ théng dién mot chiéu DC dugce thi cong dé cung cép nguén DC cho mach do luong, diéu
khién, chiéu sang khén... cia tram. Hé théng nay bao gém cac thiét bi sau:
= BINHACCU
= MAY NAP BINH (CHARGER)
= TU PHAN PHOI DC

Hinh 6-11. May chinh luu Hinh 6-12. Bén trong may
chinh luu

P TiNER YRR
BHinh 6-13. Bang cung cap Hinh 6-14. Binh accu

6.5.3. H¢ thong dén chiéu sang
Tram dién dugc trang bi 1 h¢ thong deén chic¢u sang, thuong 1a dén cao ap, dé thuan tién cho
viéc bdo vé, thao tac tram khi khong du anh sang ( troi to1).
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6.6. Pong dién nghiém thu TBA
6.6.1. Cong tac chuin bi va _nghiém thu tung phén trwéc khi déng dién tram:
Cong tac nghiém thu ting phan bao gom :

Hoan tat cong tac nghiém thu ngudi cac phan xay dung, lip rap tram va duong diy xut
tuyen.

Hoan tat nghi¢m thu ngudi cong tac d4u ndi cac thiét bi nhit thi, nhj thi theo so dd ddu ndi.
Hoan tét cong tac nghiém thu ngudi, thong mach cdc mach nhi thit TU,TI, mach diéu khién
cac may cit, dao cach ly, mach lién dong, mach bao dong cac thiét bi diéu khién trong tram
va cac MBA.

Hoan tit nghiém thu ngudi cong tac thi nghiém cac thiét bi cao thé trong tram va may bién ap.
Hoan tat nghiém thu ngudi cong tac chinh dinh va thir nghi¢ém cac bdo v¢ ro-le trong tram
dung theo yéu cau cia Trung tim Diéu 6 HTP mién Nam (A2)

Hoan tat nghiém thu va dong dién hé thong chiéu sang toan tram va MBA.

Hoan tat nghiém thu va dua vao van hanh hé¢ théng PCCC.

Hoan tat cong tac nghiém thu hé thng tiép dia, nghiém thu tri s6 dién tré ndi dat toan tram.
Nghiém thu tri s6 cach dién nhat tht toan tram.

Hoan tat nghiém thu nguoi hé thong thu 16i va chdng sét tram va MBA theo dung so do thiét
ke.

6.6.2. Cong tac chuan bi trweéc khi déng dién TBA va déng dién xung kich MBA gém:

Cong tac nghiém thu ting phan hoan tat.

Cac nguon AC, DC diéu khién va bao vé cho tram duoc dong day du.

Kiém tra toan bo thiét bi trong tram, duong day xuét tuyén va MBA dang & trang thai an dong
theo quy trinh van hanh.

Toan bd thiét bi trén chi dugc x3 an dong, 4n dong va thao tac dong, cit trong qua trinh
nghiém thu khi c6 su chi dao ctia Hoi dong nghiém thu.

6.6.3. Cac buéc tién hanh déng dién nghiém thu tram

a. Dong dién nghiém thu dwong day xudt tuyén

b. Péng dién nghiém thu thanh cdi va cdc thiét bj trén thanh cdi
C. Pong dién xung kich cac MBA

- Cong tdc kiém tra truée khi dong xung kich MBA

Kiém tra toan bd cac ro-le bao vé MBA (87T, 50/51/51N ro-le hoi, van an toan) di dua vao
lam viéc, mach bao dong va mach trip cdc MBA hoat dong tbt

Cac ro-le qua dong MBA da duoc chinh thoi gian tic dong bang 0.

Céc ndc MBA da dugc dat ding theo nic yéu cau cia TTDPDHTD mién Nam.

Kiém tra toan bd MBA trudc khi dong dién nghiém thu sau khi ldp dat theo Piéu 45 Qui trinh
VH va stra chira MBA- EVN.

Trude khi dong dién vao May bién ap phai kiém tra can than, thao g& hét cac day ndi dat,
xem lai bién bao, rao ngan tam thoi,cac phiéu cong tac cho pheép lam viéc phai thu hoi.

Kiém tra tri s6 cac nhiét ké, ap ké, kiém tra murc dau.

Kiém tra xem trong ro-le c6 khi khong, van cit nhanh, cic van duong 6ng din dau, van hé
thdng 1am mat, van 1én Ro le hoi c6 md khong.

Kiém tra vi tri nAc Bo diéu chinh dién ap xem c6 ding voi phiéu chinh dinh khong.

Kiém tra trén may bién ap c6 di vat khong.

Kiém tra ndi dit vo may va c6 vét chay dau trén may khong.

Kiém tra xem cac dau ra va trung tinh cia May bién ap c6 duoc ddu vao chéng sét van nim
trong so d6 bao vé may khong.

Hé thdng quat 1am mat da gan ddy du, cic van trén dudng 6ng dau vao, ra cic bo giai nhiét
mo.

Day nbi dat trung tinh MBA tét.
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Muc dau trong céc sir diL.
Cach dién M4y bién ap tot, dat yéu cau.
Kiém tra tai tii diéu khién MBA
Ngit cip ngudn ti kiém soat ON
Cac ngét chon lya dé vi tri AUTO
Kiém tra tai Tu diéu khién MBA tai Phong kiém soat:
Khong co bao dong bat thuong lién quan dén MBA va MC trén ta diéu khién.
Thir dén cac 6 bao dong trén ta diéu khién MBA sang day du
Dong dién xung kich MBA :
Chuan bj phiéu thao tac xa 4n dong may cat
Tién hanh xa 4n dong MC
Thong bao cho Diéu d6 s& dong dién xung kich MBA 03 lan.
DPong MC, dong xung kich MBA 1lan 1.
Ngay sau khi dong xung kich kiém tra 4m thanh MBA binh thudong va khong c6 ro-le tac
dong, bdo HDNT két qua dong xung kich MBA lan 1.
Mé MC khi ¢6 yéu cau cia HDNT.
05 phut sau khi mo MC, dong MC 1an 2. Ngay sau khi dong xung kich 1an 2 kiém tra va bao
lai HDNT két qua dong xung kich lan 2.
Mo MC khi ¢6 yéu cau cia HDNT.
05 phut sau khi m¢ MC, déng MC lan 3.
Ngay sau khi dong xung kich 1an 3 kiém tra va bao lai HDNT két qua dong xung kich lan 3.
Trong céac lan dong xung kich MBA, néu co tin hiéu bao dong hodc tac dong ro-le 1ap tirc mo
MC cit dién MBA dé kiém tra va xt 1y.
Két thiic cong tac dong dién xung kich MBA

d. Dong dién vin hanh TBA

Kiém tra cuc tinh ro-le

Sau khi van hanh du 72 gio nghiém thu c6 tai tram va MBA dédnh gid toan bo thiét bi, bao céo
két qua cho HDNT va ban giao.

Thot gian chay thur thach tram thuong 1a 01 thang.
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TAI LIEU THAM KHAO

1. TAI LIEU JICA-EVN

2. TONG QUAN NHA MAY DIEN- EVN

3. CAC TAI LIEU TREN MANG



