Chwong VI:THAP DIEU AP

6.1. TAC DUNG, PIEU KIEN UNG DUNG VA CAC LOAI THAP PIEU AP
6.1.1. Cong dung

Nhu trén di thay, duong dng din nudc vao tude bin cta tram thuy dién, ngoai
ap luc nudce thong thuong, con phai chiu thém ap luc nude va khi dong mé turbin.

Néu tao ra mot mat thoang & mdt vi tri nao do trén duong 6ng, thi & do ap luc
nude va duge giai phong, va tir vi tri nay tro 1én thuong luu duong dng s& khong
chiu ap lyc nudc va nira.

Thap diéu 4p chinh 1a mot bo phan tao ra mit thoang (hinh 6-1) néi trén. Do d6
n6 c6 tac dung giir cho dudng hdm dan nude phia trude thap khoi bi ap luc nude
va. Ngoai ra n6 con 1am giam nho ap lyc & phan duong dng dan nude tir thap vao
tudc bin.

Hinh 6-1: So do dat
thép diéu dap

1. Thép diéu dp phia
thwong luu

2. Thap diéu dp phia
ha luu

3. Nha may thuy dién
4. Puong ham dan
nuoc

5. Puong ong dp liee
ddn miée vao tuée
bin
6.1.2. Piéu kién va vi tri dit thap
Nhu trén dd noi tac dung cua thap diéu ap. Vay khi thiét ké thuong phai so
sanh kinh té, néu thay chi phi dé xay thap nhé hon chi phi giam bét do duong ham
dan nudc khong phai chiu ap luc nudce va, thi xdy dung thap diéu ap 13 hop Iy.
Truong hop nguoc lai, chi phi dé xay thap 16n hon chi phi giam bét cia dudng
ham dan nudc do hiéu qua cia thap dem lai, thi khong nén xay dung thap diéu ap.
Tiéu chuin gin dung can thiét phai xay dung thap diéu ap c6 thé cin cr vao
hing sd quan tinh ctia dudng ong :

Q. < |,
Ty =23 153:6 s 6-1
W gHOZF s (6-1)

1

trong d6: Quax- luu luong 16n nhét chay trong 6ng; H, - cOt nudc tinh toan; 1; ,
F; - tuong g 1a chi€u dai va dién tich tiét dién doan Oong thtr 1.
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Véi tac dung néu trén, rd rang 13 vi tri cta thap cang gan nha may cang c6 loi.
Nhung théng thudng nhu vy chiéu cao ciia thap cang phai ting. Dung hoa hai dic
diém nay thap thuong dit & chd bit dau chuyén sang d6 dbc 16n cua tuyén dng.

Trong trudng hop dudng ham thoat nudc tir turbin ra ha luu qua dai, c6 khi
cling phai dit thap diéu ap cho duong thoat. Khi d6 thap & gan turbin 1a hop 1y.

6.1.3. Nguyén ly lam vi¢c ciia thap diéu ap

I
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Hinh 6-2. So d6 dao dong muc miede trong thdp diéu dap.

1. Trwong hop giam tai

Khi giam tai dot ngot luu lugng tube bin tir Qo xuéng Q;. Do quan tinh cua
dong chay, luu luong vao duong ham din nude van 1a Qo, nhu vay sé c6 mot tri sb
lru luong AQ= Q, - Q; chay vao thap, lam cho muc nudc trong thap dang 1én dan,
tir d6 6 chénh léch muc nude gitra thuong luu (trong hd chira) va trong thap giam
dan, din dén van téc dong chay giam dan, do dé luu luong trong dudng ham giam
dan. Nhung ciing do quan tinh cta dong chay, muc nudc trong thap khong dimg &
muc nude twong ung véi luu luong Q, trong dudng ham ma van tiép tuc dang nén
tham chi cao hon c4 myc nudc thugong luu. Sau do, dé can béng thuy luc nudc phai
chay nguoc trd lai vé thuong luu, myuc nude trong thap ha xudng. Nhung ciing do
luc quéan tinh né lai ha xudng qua muc nudce can bang va dong chay lai phai chay
vao thap. Ctr nhu vdy, muc nudc trong thap dao dong theo chu ky va tit dan do ma
sat. Cubi cing muc nude trong thap ding & muc nude on dinh méi ing véi luu
lugng Q; (Hinh 6-2).

Truong hop ndy trong thiét ké thudng tinh véi muc nude thugng luu cao nhat
va cit tai 1on nhat ( thuong 13 cit toan bd cong suat 1on nhit ctia nha may) dé xac
dinh muc nude cao nhit cta thap diéu 4p.(Zimay) -

2. Trwong hop tang tdai
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Khi luu luong qua tude bin ting dot ngdt muc nudce trong thap ha xudng dén tri
8O Zmin va cling dao dong theo chu ky va tit dan nguoc lai voi trudng hop trén.
Trong thiét ké thuong tinh v6i muc nude thip nhat ¢ thuong luu va muc ting
tai 16n nhat c6 thé xay ra trong van hanh dé xac dinh muc nudc thip nhit cta thap
(Zmin)- . .
6.1.4. Cac kiéu thap dieu ap
Chon kiéu thap diéu ap phai xuat phai tir cac nguyén tic sau:
- Gia thanh c6ng trinh thap nhat
- Bao dam cac t6 may 1am viéc 6n dinh
- Triét tiéu dao dong nhanh.
Theo hinh dang céu tao thudng gip céac kiéu thap sau:

1. Thap diéu dp kiéu vién try ( hinh 6-3a).

TPA kiéu vién tru 13 mot giéng dtimg hodc nghiéng c6 tiét dién khong thay doi.
Kiéu nay co két ciu don gian, dé thi cong. Trong tinh toan thiét ké ciing don gian.
Nhung c6 nhuoc diém co ban nhét 1a ¢ ché do 6n dinh khi dong chay qua thap ton
that thuy luc cuc bo & chd ndi tiép duong ham va duong 6ng véi thap c6 thé 16,
ddng thoi dung tich thap 16n, thoi gian dao dong kéo dai. Thap diéu ap vién tru
duoc ung dung ¢ cac TTD cdt nude thép, muc nudc thuong luu it thay doi.

2. Thdp diéu dp kiéu vién tru ¢é mang cin ( hinh 6-3b).
Thuc chat 13 thap diéu ap kiéu vién try, nhung c6 dit mot mang can o day thap
dé tang thém ton that thuy luc khi dong chay vao va ra khoi thap. Mang can c6 thé

a) b) c) d)

X e — I_I

I

e) 9) h)
Hinh 6-3. Cdc kiéu thap diéu dp

a - kiéu vién tru, b - kiéu vién tru co mang can, c - kiéu hai ngan, d - kiéu co mang tran;
e - kiéu co loi trong; g - kiéu nén khi; h- kiéu nwa nén khi

dudi dang 16 can hodc ludi can ....Jam ting ton that thuy lyc khi nude chay qua né
va do d6 giam duoc bién do dao dong dua dén giam duoc dung tich thap va lam
cho dao dong myuc nudc trong thap tit nhanh. Ngoai ra so vdi TPDA vién tru no
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con giam duogc ton that thuy luc cua dong on dinh khi qua vi tri dat thap. N6 duoc
ung dung & cac TTD cdt nude trung binh va myuc nude thuong luu it thay doi.

3. Thdp diéu dp kiéu hai ngdin ( c6 ngan trén va ngan dudi) ( hinh 6-3c).

TDA kiéu nay gom hai ngin va mot giéng dimg, ngin trén va ngan dudi co tiét
dién 16n hon nhiéu so véi giéng dimg. Nguyén 1y 1am viéc cia nd nhu sau:

Khi thay doi phu tai , muc nude trong thap dao dong, nhung vi tiét dién giéng
dung nhé, nén muc nude trong thap thay doi rat nhanh lam cho thoi gian dao dong
giam. Nhung néu chi voi tiét dién giéng dung thi bién do dao dong sé rat 16n, vi
vay khi myc nudc trong thap dao dong dén cao d6 nhat dinh, do tiét dién dugc mé
rong rat nhiéu ¢ ngan trén hodc ngan dudi nén bién d6 dao dong s& khong ting
nhanh duoc. Nhu vay thap diéu 4p loai nay da giam duoc thoi gian dao dong ma lai
han ché duoc bién do dao dong muc nudc trong thap.

Véi ciu tao hop 1y nhu vay, nén dung tich thap kiéu nay nho hon nhiéu so véi
thap diéu ap kiéu vién tru. Nhung n6 c6 nhugc diém 1a cdu tao phirc tap, thudng
thich hop voi thap ngam trong dat.

Thap diéu ap kiéu nay ciing thich hop véi truong hop cot nude cao, muc nude
hé chtra thay d6i 16n, khi d6 chi viéc kéo dai phan giéng dtng.

4. Thép diéu dp kiéu c6 mdng tran (hinh 6-3d).

Nguyén 1y lam viéc twong tu nhu truong hop 3, nhung ngén trén ¢6 duodng tran
nude. Kiéu ndy c¢6 wu diém 13 hoan toan cé thé khong ché muc nudc cao nhét cua
thap, nhung c6 nhuoc diém 1a mat mot phan nude qua méang tran.

5. Thdp diéu dp kiéu cé 16i trong (hinh 6-3e). (con goi 1a kiéu kép hay kiéu sai
phén )

Kiéu nay gom co giéng dimg ¢ trong va ngin ngoai, & day giéng dung co cac
16 thong véi ngin ngoai, nhung cac 16 ndy nhd, khi myuc nude dao dong, nude
khong thoat tir giéng dimg ra ngoa‘li kip (Vi cac 16 thong nho) nén thay doi muc
nudc nhanh, tao ra hi¢u qua glong nhu kiéu 3. sau d6 nudc méi chay dan qua 15
thong dé cho muc nudce trong giéng va ngian ngoai bang nhau. ¢ kiéu nay khi muc
nudce 1én cao khoi miéng giéng dung thi tran ra ngin ngoai. Do d6 ma khong ché
duoc dd cao 16n nhét ciia mue nude tuy theo strc chira cuia ngan ngoai.

TPA kiéu nay thudng duoc tmg dung trong tat ca cic truong hop khi thap dé
hé trén mat dat.

6. Thdp diéu dp kiéu nén khi (hinh 6-3g) hodc kiéu niva nén khi (hinh 6-3h).

Trong TPA kiéu nén khi, khong khi trong thap trén mat thoang duoc ngin
cach voi khong khi bén ngoai. Trong qua trinh dao dong muc nudc trong thap, ap
suat khong khi s& thay doi theo hudng can tré lai. Do d6 khi dao dong muc nudc
s& bi ap luc khong khi 1am cho bién d6 giam, kiéu nay c6 thé khong can lam thap
cao va giam nho dugc dung tich thap rat nhiéu. Nhuoc diém 1a trong quan 1y phai
bd sung dé duy tri thé tich khong khi trong thap bi hao hut do cubn theo nuéc trong
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qua trinh van hanh, két ciu thap phai bén viing chiu duoc ap lyc thay dbi cua
khong khi va phai rat kin dé khong khi khong thoat ra.

TDA kiéu ntra nén khi vira dung dung tich thap vira dung 4p luc khong khi
trong khi 1am viéc. Khong khi trong thap dugc ndi v6i khong khi bén ngoai bang
duong 6ng tiét dién nho, ap luc khong khi trong thap bang ton that khi khong khi
di chuyén trong 6ng ndi. Va nhu vay cé tic dung giam bién do dao dong ciia muyc
nuéc trong thap nhung hiéu qua khong bing TPA kiéu nén khi hoan toan. Uu
diém 1a khong can bo sung khong khi trong qua trinh van hanh nhung thé tich thap
doi héi 16n hon.

Céc loai thap diéu 4p kiéu nén khi thich hop voi ving co6 dong dat vi kich
thudc nho nhe.

Ngoai cach phan loai theo hinh dang cAu tao ndi trén co khi con phan loai theo
cac cach sau:

a) Phan loai theo cach xdy dung

- Kiéu nbi hoan toan: Toan bod thap dat ndi trén nén, kiéu nay thuong khéi
luong xay dung 16n, nén khong loi vé kinh té, nhung dé kiém tra stra chira.

- Kiéu dat ngﬁm: Toan bo thap dat ngém dudi mat dat, khi nay thuong dung
kiéu c6 ngan trén 1a c6 loi ( hodc ca ngin trén va ngan dudi) vi c¢6 thé dé dang mo
rong thiét dién cuia cac ngan.

- Kiéu hén hop nira chim nia
n6i: Kiéu nay thuong dung khi
khong dit ngdm dugc hoan toan

b) Phan loai theo cach dat

- bt trén dudng dan nude vao
nha may.

- biat trén duong dan nudc tur
nha may ra.

- Hé théng thap diéu 4p dat ndi
tiép ( h. 6-4a): Co truong hop dat
mot thap diéu ap thi bién d6 s& qua
16n, co6 thé phai dit hai hay nhiéu

7 ) thap ké tiép nhau.
Hinh 6-4. Cac kiéu dat thap va cap nucc TDA - Hé théng thap didu ap dat song
a- Hé thong thdp diéu dp ddt noi tiép; b- Hé song ( h.6-4b): C6 truong hop din
thong thap diéu dp dat song song; c- Kiéu nudc cung mot ngué)n cung Cép cho
dwong ddn nudc vao & phia trén; d- Kiéu dwong hai nha may. Truong hop nay co thé
ddan miede vao ¢ cd phia trén va phia dudi dat hai thap riéng biét trén hai nhanh
duong dan.

¢) Phén logi theo cdch cap nuée.
- Kiéu duong dan nudc vao & phia trén ( hinh 6-4c¢).
- Kiéu duong dan nudc vao & ca phia trén va phia dudi ( hinh 6-4d).
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6.2. PHUONG TRINH VI PHAN CO BAN CUA THAP DIEU AP
6.2.1. Phuong trinh dong luc hoc

Xét cho trang thai chay khong on dinh ciia hé thong “ Puong ham dan nudc -
Thap diéu ap” véi dudng ham din nudc nam ngang hinh 6-2 ( Khi tinh toan thuy
luc mot cach d;ﬁy du, can xét sy dao dong cua ca khdi nudce gém ca duong ham dan
nuéce, thap diéu ap va duong 6ng 4p luc. Riéng trong duong dng ap luc ciing co
dao dong, nhung tac dong ndy anh hudng khong dang ké dén su dao dong muc
nude trong thap didu ap, do d6 dé don gian ta coi toan b hé thdng bao gom khéi
nudc tuyét ddi cimg va nhu vay c6 thé coi su bién thién cta luu luong turbin dién
ra ngay mit cat dau duong 6ng ap luc. Tir d6 khéi nude dao dong chi gdm dudng
ham dan nuéc va thap diéu ap ).

Theo dinh luét bién thién dong lugong, hinh chiéu cua véc to bién thién dong
luong cua khéi nude di chuyén trong duong ham din nude trude thap trong thoi
gian dt 1én tryc x bang tong hinh chiéu cua tt ca cac ngoai luc tac dung khbi nudc:

dmv), _

=X 6-3
m (6-3)

trong do:
- Khéi lwong nudc trong duong ham din nude khong thay doi trong qua trinh
dao dong:

trong d6: V - van toc dong chay trong duong ham din nudc (m/s), chiéu duong
huéng tir thuong luu xudng ha luu.; f - tiét dién duong him din nuéc (m?); L -
chiéu dai duong hdm dan nudc (m); y - trong lugng riéng ciia nudc; g - gia toc
trong truong ( m/s’).

Hinh chiéu véc to van tdc duong lén truc x s€ co dau nguoc lai: V,=-V.

- Hinh chiéu céac ngoai lyc tac dung 1én khéi nudc 1én truc x ( ZX) bao gém:

e ap luc nude 1én hai dau khéi nuée: - yf (Z - hy-hy ) ;

trong d6: Z — Chénh 1éch muc nuéc trong thap diéu p (m), so véi myc nude tinh
trong hd chira hodc trong bé ap luc, chiéu dwong hudng xubng dudi;

V.|V , ,
h, =&, th—th| - ton that cOt nudc khi nudc chay vao va ra khoi thap; &g, - hé

2

sd can cuc bo cua thap; h, = \2/— - ¢ot nude Iuu tde (yfh, - ap luc thuy dong); Vi, -
g

van tbc dong chay trong TDA(m/s), chiéu duong hudng tir dudi 1én trén.

£ . , . g 2 #
e  Luyc ma sat va cac lyc can 1én khoi nudc khi di chuyén:  y.f.h,
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h;: - Ton that cot nudc trong dudng hdm gdm céc ton that cuc bd ('he) va ton that
ma sat doc dwong (hL): hy, =h, +h,
L V|[V|] L.VV|

h, =2 ho—e VL,
T d 2g R TS 2g

Trong d6: C -Lahésd Sezi.
R - Ban kinh thuy lyc cia dudng him dan nudc
& - Téng céc hé sb ton that cuc bo.
A - hé s strc can thuy luc doc dudng cia duong ham din
nuoc
d- duong kinh dudong ham

e Hinh chiéu trong luc va ap luc nudc vudng goc voi truc x nén bang
khong ( xét truong hop dudong ham ndm ngang).

Goi tong ton that c¢ot nuée h, =h, +h_+h, +h,  tir (6-3) ta c6 phuong

trinh:

g
=1 (Z-n,) (64

6.2.2. Phwong trinh lién tuc
Theo dinh luat lién tuc ciia dong chay: luu luong qua tude bin (nghia 13 luong
nuéc vao dudng ong ap luc ) trong thoi gian dt, sé bang luong nude chay qua
duong ham dan nuéc cong véi (hodc trir ) lwong nude tir thap diéu ap chay ra trong
cung thoi gian do.
QT.dt=fV.dt+F.dZ

dt F

Qq - Luu luong dong chay trong dudng hdm dan nude truée TPA (m’/s)
Qr- Luu lwong dong chay vao tude bin (m?/s)
F - Tiét dién TPA (m?)

2

Két hop hai phuong trinh (6-4) va (6-5), thay h, =y~ ;—sé dugc mot
g

phuong trinh vi phan phi tuyén bac hai.

¢7_y F(0z)
de  2fL\ dt

vy dZ fg v, 1dQ;
+—Q; —+—=7Z- ——=
f.LQT d Q& F dt

F 0 (6-6)
t LF 2FEfL

N
Trong do6 : Y :}\‘E+E.)C+E.>th+1
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6.3. TINH TOAN THUY LUC THAP PIEU AP BANG GIAI TiCH
6.3.1. Yéu cAu tinh toan

Tinh toan thuy luc dé xac dinh cac tri sb sau:

a- Tinh toan bién d6 dao dong. Pé tir d6 chon kich thude va hinh dang thap
diéu ap sao cho dao dong hop 1y nhat theo diéu kién kinh té va ki thuat.

b- Tinh todn myc nudc cao nhit trong thap diéu ap. Phai tinh v6i muc nude hd
16n nhét, ton that thuy lyc nhé nhat trong duong dan c6 thé xay ra trong truong hop
d6, va giam dot ngodt toan bo phu tai ctia nha may( tir luu lwong 16n nhat dén luu
luong bang khong).

c- Tinh toan muc nudc thap nhit trong thap diéu ap phai tinh véi muc nude
thip nhét trong hd chira ( muc nudc chét), ton that thuy lyc 16n nhat trong dudng
ham va c6 thé xay ra trong cac trudng hop tang tai sau :

- Tang cong suét twong duong vi mot t6 may, nhung khong nho hon 33%
cong suit toan nha mdy, v4i ¢d nha médy co cong suat N<30.000kw.

- Tang cong suét twong duong véi hai té may, nhung khong nho hon 50% cong
suat toan nha may, véi ¢ nha may c6 cong suat N>30.000kw.

- Tang tr mdt cong sudt nhat dinh dén 100% cong suit toan nha may, hoic véi
mot gia tri cong sudt ma nha may tham gia vao viéc diéu chinh tan sb cua hé thong
mang di¢n

Sau khi x4c dinh dugc myc nuéc thap nhat trong thap diéu ap phai kiém tra
diéu kién mép trén cia 6ng dan nudc vao turbine phai thap hon muc nude nay it
nhat 14 2-3 mét dé tranh khong khi lot vao turbin,

d- Tinh toan cho thap diéu 4p ¢ dudng thoat nudc sau té may, moi diéu kién
cong sudt, ton that phai chon nguoc lai véi tinh toén trén.

6.3.2. Thap diéu ap hinh tru khi khong xét toi stre can thuy lee

Khi khong xét td1 strc can thuy luc thi két qud tinh toan c6 thé phan nao sai
khac voi thuc té , song cho phép ta hinh dung dugc toan bd qué trinh dao dong
song trong TDA.

Khi bo qua cac ton that thuy luc va xét trong truong hop luu luong qua turbin
thay d6i tirc thoi, tir phuong trinh (6-6) ta c6:

d*Z fg
Z =0 6-7
dt ? LF (6-7)

Pay 1a phuong trinh vi phan tuyén tinh bac hai hé s6 hang, giai n6 véi cac diéu
kién ban dau khi t = 0:

f
z=0; F0=Qliy=Qu-Qu=Qu-Qu=(V-V)
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[P (192

(trong d6 céac chi sé “0” - trong Gmg v&i trang thai 6n dinh ban dau; “c” - tvong
mg véi trang thai 6n dinh cudi cing; cac ky hiéu khac 1a ky hiéu chung) ta co
nghi¢m tong quat:

Z=(V,-V,) LE ing Kt) (6-8)
gF

trong do: K = ,/i
LF

R& rang, phuong trinh (6-8) thé hién dao dong séng muc nude trong TPA 1a
ham hinh sin khong tit voi bién do 16n nhit

Lf
Zz° =(V. -V — -
e = (Ve = VOISR (69)
va chu ky dao dong:
T = 2% _ 5, [LE (6-10)
K gf

6.3.3. Thap diéu ap hinh tru khi xét toi sirc can thuy lye.

Strc can thuy luc trong hé thong dudng dan nudc c¢6 ap lam gidm bién d6 dao
dong trong TPA va 1am cho dao dong tat din. Mot phan ton that thuy lyc co ban 1a
ton that doc duong hL trong duong ham din nude trude TPA, nod phu thudc vao do
nham ctua dudng ham. Trong thyc té do diéu kién thi cong va trong qua trinh van
hanh d nham nay khac véi thiét ké, do d6 dé dam bao an toan do6 nham tinh toan
can st dung hai gia tri : khi tinh toan cho trudng hop cit tai chon d6 nham nho
nhat c6 thé va khi tinh cho truong hop ting tai can chon do nham ti da.

1. Khi giam tdi

Xét truong hop cit tai toan bo tir luu lugng tir Qy dén Q=0. Vi thoi gian dong
tudc bin thudng rat ngén ( T, =3 + 5 s) nén Ts anh hudng khong dang ké dén dao
dong muc nudc trong TPA. Vi viy trong tinh toan dé don gian coi T,=0, tirc 13
xem nhu dong tirc thoi.

Véi truong hop dong hoan toan tir Q dén Qr =0, & trang thai ban dau (trang
thai on dinh) muc nude trong thap diéu ap thdp hon muc nudc trong hd chira mot
tri s6 Z, = hy, tinh theo cong thirc thuy luc

L j VA

Z =h_=|A—+& +1 9
o T Mo (d st e Vo,

Véi TPA hinh tru ton that cot nudc trong thap c6 thé bo qua &y, ~ 0 nén y* =
v, khi Qr =0 phuong trinh vi phan (6-6) trd thanh:

2 2
42 _wErdz), te, (6-6%)
de> 2fL\ dt
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Pé don gian ta dat ky hiéu cho cac hang sb: k, = ﬂ k, = fe sé duoc
2.f.L L.F
nghiém chung ctia phuong trinh (6-6*) khi cit tai hoan toan:
2
dZ 2k(Z kz 1
— | =Ce""" +—=|Z+— -
( dt j : k, 2k, (6-11)
Hing s6 C1 ¢ thé xac dinh theo diéu kién ban daukhi: t=0 = Z=2,;
dz Qun _f , ‘ ‘ R
E‘ t=0+0 — F = EV" . Sau d6 thay C; vao phuong trinh (6-11) s€ dugc:
2
k() g
CZkl(ZO_Z) = k2 dt 2k1 (6 -11*)

2
lﬁpﬂj_z_l
k, L dt 2k,

Muc nuée dang 1én cao nhat trong thap didu dp Z = Z,x khi dZ /dt=0. Tir
(6-11%*) ta co:

RS
e 2K1(Zo~Zmax) _ 2k, 1
max +
2k,
V2 ok, (dz\
Zo — W o _ 1
2¢  k, L dt
Tu day suy ra:
2kZ,. —In(1+2k,Z_ )=2kZ, (6-12)
h . Z max _ ln 1 + Z max _ Z ) (6 12*)
v S S S )
; 1 Lf Lf 6-13)
trong do : = o -
2k, yF (KIC;+§C+1).F

Ttr (6-12) c6 thé xac dinh bién d6 16n nhit Z,,, trong tmg vi muc nudc cao
nhat trong TDA. Muyc nudc cao nhit trong TPA dugc tinh véi trudng hop muc
nude thugng luu cao nhat hoic MNDBT.

Thuec té tinh todn cho thdy rang, stc can thuy lyc trong hé thong duong din c6
anh huong rat 16n dén bién d6 16n nhat cua dao dong muc nudc trong TPA. Véi
duong ham dan nude dai 1 km bién d6 nay co thé sai khac 13% so véi trudng hop
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khong ké t6i t6n that thuy luc, con v6i dudng ham dan nude dai 20 km sai khac co
thé dén 25%
V6i truong hop nay LA.Tre-nhi-a-chin dé nghi cong thirc gan ding

Z e =Z% (1-0,6815+0,154 ¢2) (6-14)

max max

Trong do:
Z° - la muc nudc dang lén trong thap khi bo qua ton that cot nudc

max

WO
o
Z max

Khi & = 02 , cong thic trén ( 6-13) cho sai s dudi 2,3% so véi cach tinh
chinh xac.

trong dudng ham, tinh theo cong thirc (6-9); € =

2. Khi tang tai

Khi tang cong suat tram tir Nd dén Nc, luu lugng s€ phai tang tor Qq4 dén Q.,
{mg v6i trang thai 6n dinh méi.

Trong truong hop ndy, coi nhu mé tirc thoi, cong thirc gan dung tinh tri s6 muyc
nudéc ha thip nhit trong thap s& bang:

Z,. =Z° (1—n){1+0,156 1; 2n(1+n)8[1+(1+n)8]}+n282° (6-15)
+n

max max

. Z h o A 4 L.
trong do: e=—<=—2; n= Qr, ; Z¢ - myuc nudc on dinh cudi cung; Qr, -
Z° Z°
max max QTC

luu luong ban dau qua turbin; Qr. - luu lugng on dinh cudi cung va hy, - ton that
cdt nudce trong duong dan .Z;  xac dinh theo biéu thuc (6-9).
Truong hop Qq =0, ting dén Q,, c6 thé dung cong thic:
Z. . =[1+0078c(+e)ze, (6-16)
hodc theo cong thirc gan dung ctia Ac- ne

Z.w =1 +01c+005¢ Jz° (6-17)

Céc cong thiic (6-14), (6-15), va (6-16) chi phu hop véi tri s6 € <1,24, khi g >
1,24 dao dong khong chu ki va muc nude ha thép nhat béng:
Zmin = hwc

6.3.4. Thap diéu ap c6 mang cin
¢ trang thai 6n dinh, myc nudce thap hon myc nudce ¢ thuong luu mot tri so :

2 2
ZOZhWOZ 7\'£+§C+1 V_():\I’IVO
d 2.g 2.g

1. Trwong hop cit tii
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Hinh 6-5. Biéu do xdc dinh d¢ dang cao nhat trong TPA kiéu ¢6 mang cdn
khi dong dot ngot turbin

Xét qua trinh cit tai tirc thoi toan bd tir Qr, dén Q=0 . Trong qua trinh thay
d6i luu lwong vao turbin s& xuat hién dong chay vao thap diéu ap, do d6 xut hién
thém ton that qua mang can cua TPDA. Vay ton that thuy luc toan bd cua hé thong:

2

h, =hg +hc +hth +h, :(\V"'gm)z_
g

hth _ ath _ E.!th . \
L = va thay y* = y + &, = (1+ ) vy vao
° XH+F,C+1 v

phuong trinh (6-6) va giai n6 tim gia tri cuc dai ta co:
1= (L 1)K+ (T4 e =01 = (T mhnx = (T4 m)x, (6-18)
trong d6: Xmax = Zmax/ S ; Xo=2Z,/ S ; S - x4c dinh theo (6-13).
Theo (6-18) xay dung biéu d6 xac dinh bién do ding cao nhét trong TPA (
hinh 6-5). Trén biéu do, khi 1 = 0 TPA ¢6 mang can tré thanh TDA hinh try
thong thuong.

Ciing c6 thé dung cong thirc Tre- nhi- a- chin:
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+0,15182 (0,681 -0,027¢2" k,

thq

X | = 1-0,519¢,

+ (0,154 +0,120€2 k3

max

(6-19)

Trong do :
Z 0 hth() Z max

= - & = X =
o s> “thg o ) max o
z max Z max Z max

€

Mot trong nhimg dic diém riéng biét cia TDA c6 mang can 1a kha ning xuét
hién hién tuong “ séng x6” clia song nudc va vao dudng ham din nude. Khi hé s6
can cia TDA &g 16n, trong qua trinh chuyén tiép do két qua cta hién tugng “song
x0” ctia nudc va ma ap luc nudc trong dudng dan con 1én hon ca ap luc do muc
nudc dang cao nhét trong TDA.

Trén hinh 6-6. 1a vi du vé két qua tinh todn xac dinh Z,, va H. (‘ap luc ¢ cudi
duong ham dan nudc). voi thoi gian dong turbin Ty = 6 s., qui luat thay d6i 46 mo
canh hudng nudc 13 tuyén tinh. Tt d6 thi ta d& nhan thiy rang, khi &g, = 10 + 20.
ap luc do ” séng x0” ciia nudc va 16n hon ap lyc do myuc nude dang cao nhat khi
cit tai. ap luc nude trong duong din do “song s6” dat gia tri cuc dai khi két thic
qua trinh dong canh hudéng nude turbin.

Do vay, & TPA c6 mang can muc nudc cao nhat trong thap dat duoc khong
phai trong truong hop dong tirc thoi canh hudng nudc ma trong truong hop ung
vo1 mot T nao do.

T Z,'Hcl \! R TR — 2. Truwong hop ting tdi
;,2 B IJ’ \\' TR T B - "'..’_':,:-"E:”"ﬂ Muc nuée thip nhat xuat
ol II ez TR T | S hién trong qua trinh ting tai
1 X T TR R T | B0 Truong hop tinh toan thuong la
ar BIMEASY. W7 AT gz‘\:\g = E=200 khi tang tai toan bd mot to may
B BN e S tir Tuu luong khong tii Q, dén
¥ _ﬁﬁ ;‘{_‘I Ed %fﬁfﬁ ﬁ:\\ &w:\ - day tai Qmax hodc ting toan bd
2 }'i 4 R \l:& 4 cac to may trong pham vi diéu
0Pk N chinh binh thudng vi du tir 50%
fdy: /e == dén 100% phu tai v6i muc nude
3 | SR B, _ thuong luu thip nhét. Viée tinh

toan bang giai tich truong hop
nay rat phuec tap, co thé giai bai
toan nay bang d6 giai hodc s
dung cac phuong phap sb tmg

Hinh 6-6. Sy anh hirong ciia sike can &y, dén Zmax
va ap luc nuoc He trong dwong dan

dung trén may tinh.
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6.3.5. Thap diéu ap kiéu cé mang tran

Trong truong hop thép di€u dp cd mang tran, khi muc nudc trong thdp dang
1én qué dinh mang tran, nudc s€ tran ra ngoai.

Khi giam tai myc nudc dang 1én cao nhat

ZmZZT+ h

Zr - cao trinh dinh tran

h- chiéu cao 16p nudc tran 16n nhat

Thudng cao trinh dinh tran 14y cao hon muc nude cao nhét trong hd mot chit.
Tri s6 h tim tir cong thie tinh luu lugng tran

Q =mB/2gh"

m - hé s6 luu lvgng méang tran

B - chiéu rong tuyén tran

Q1 - luu luong 16n nhat qua miéng tran khi giam tai.
6.3.6. Thap vdiéu ap hai ngin N

TDA ki€u hai ngan ung dung c6 191 trong truong hop duong dan dai, cdt nudc
cao va muc nude thuong luu thay doi 16n. Ngin trén c6 tac dung giam bién do dao
dong khi cat giam tai, ngin dudi - khi ting tai

1. Khi ciit tdi toan b

Thuong dinh trudc Z,,., tu do tinh dugc dung tich ngan trén WBT theo cong
thirc gan dung.

L.f.V, Z
W, = —— 0 qn| - 2oV (6-20)
2.¢.2,v

‘ max

Trong d6: v =1+ 1 xem cong thirc (6-18).

Trong cong thirc (6.20), da gia thiét rang duong kinh giéng dimg gan bang
duong kinh duong ham va khi cét tai muc nude ting nhanh dén dinh miéng tran
hodc ddy ngan trén (trong tinh toan thé tich khdi nudc trong giéng dung bo qua).
Vi vay, kiéu nay tuy khong c6 mang can, nhung do dudng kinh giéng dtng nho,
ton that & chd tiép giap giita thap va duong dan ciing 16n khong thé bo qua.

Pé xac dinh dung tich buéng trén Wgr can dinh trudc mot ) gla trl Zax roi
chon trén co s& so sanh cac phuong an. Gia tri Z,,., kinh té thuong trong khoang
8+ 12m.

2. Khi tang tai

Tuong ty truong hop giam tai, khi tang luu luong dot ngot tir Q, dén Q. dung
tich can thiét cia ngin dudi xac dinh theo cong thuc:
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L
AW LfV In X pin ~ 1 (HHX\/E_IO o (6-21)
AT [ Ve (e

Trong d6: Xmin = Zmin/ Ze ; n=QT, / QT¢ ; Zpin - muc nudc thép nhat khi dao
dong ; Z. - myc nudc 6n dinh ung voi luu lugng cudi cung sau khi tang phu tai; V.
- van toc dong chay trong duong ham & trang thai on dinh sau khi tang tai.

Tu cong thue (5-21) ta théy khi tdng Z,;,, dung tich buéng dudi Wpp gidm, khi
Zmin = Z. cong thuc (6-21) duoc viét dudi dang don gian(6-21*) va muc nudc
trong TDA bién doi tir tir tat dan khong dao dong:
LfV: 2

In
2¢Z. 1+n

WBD =

(6-21%)

Pé xac dinh thé tich bu@)ng dudi Wpp can dinh trude céac gia tri Zyi, va chon
trén co s& so sanh kinh té- ky thuat cac phuong an.
6.3.7. Thap diéu ap kiéu c6 16i trong

1. Khi gidm tdi

Dung tich can thiét ciia ngan ngoai, tinh véi truong hop déng turbin hoan toan.
Tinh theo cong thuec:

1
In| 1+
_L.v? X, —0,15(x,, —Xg)
S22z, _ 03+x,, S (6-22)

_ 0,2 + 2.Xmax 1 2 1+ X o
3 l_Xmax

Trong d0: Xmax = “Zmax /Zo 3 X1=-Zt1/Zo ; Z1- chiéu cao dinh tran cta giéng
dimg so v&1 myc nudce tinh cia ho; S = Foa/ F =Fgq / (Fgq + Fpg) ; Foa - Tiét dién
giéng dung ; Fpg - Tiét dién ngan ngoai.

2. Khi tang tai

Tinh véi tang tir Q, dén Q..

Dé dam bao cho muc nudc khoi ha xudng dén mirc mot doan duong dan trs
thanh khong 4p, ton that cot nudc khi dong dong chay di qua cac 16 can & day
giéng dung theo hudng tir ngan ngoai vao duodng ong ap luc phai thod man diéu
kién:

2
hthmax _ Xmin _ql

Z. (1-q,)

Trong do6:
Qi = QO/QC

Tri sb ha tha”ip muc nudc tuong ddi x,=Z,/ h, tinh theo cong thue:
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0,1 q
=1+|4/0,5E'-0,2754/q, +—-09 || - ——1— -
Xmm (\/ ql E' j|: (O,SE')O’62 :| (6 23)

2
L.f.V—OF.zﬁ
Trong do6: E'= g3
1-=—S
2

6.4. TINH TOAN THUY LUC THAP PIEU AP BANG PHUONG PHAP PO GIAI
6.4.1. Phuwong phap chung
Noi dung ctia phuong phap nay 1a dung d6 thi dé giai hé phuong trinh vi phan
co ban cua dong chay khéng 6n dinh trong TDA ndi trén.
Trudc hét viét hé phuong trinh (6-4) va (6-5) dudi dang sai phan:
AV=g'TAt(Z—hW) (6-24)

QT_fV

AZ = At (6-25)

Khi tinh toan, chon mot thoi doan At nhét dinh, chon At cang nho thi két qua
cang chinh xac hon, nhung khdi luong tinh toan cang tang. Thong thuong chon At
sao cho sb diém tinh toan du dé vé& twong ddi chinh xac dudng cong Z=Z7(t), Dé
1am duogc diéu d6 trong khoang 1/4 chu ky T chon khoang 8 + 10 diém va thuc té
thuong chon At =5 + 20 s.

6.4.2. Thap diéu ap hinh tru

1. Khi gidam tdi ( hinh 6-7)

Vi truong hop giam toan bo va dot ngdt phu tai. Nhu vay ngay tir lic bit dau
tinh toan, luu lwong qua tude-bin Q = 0. Phuong trinh (6-.25) thanh ra:

AZ = -%v (6-26)

Ton thét c¢ot nude viét thanh:

L \Y%
h, =|A—+¢&. +1
d 2.¢g

2

= kV? (6-27)

Trén biéu d6 truc tung biéu thi cao trinh muc nude trong thap Z , lay gbce 1a cao
trinh myc nudce tinh & thuong luu, chiéu duong hudng xudng.

Truc hoanh biéu thi van tdc dong chay trong dudng hdm dan nudc V, chiéu
duong tir thuong luu xudng thap.

Cac budec tién hanh nhu sau:

- V& duong quan hé gitra tén that thuy luc v6i van toc dong chay trong duong
ham  h,, = f(v) theo phuong trinh (6-27 ) ( duong cong 3 )
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- V& dudng quan hé Az = f(V) theo phuong trinh ( 6-26 ) ( dudng thang 2)

- V& duong quan hé AV=f(Z-h,,) theo phuong trinh (6-25),( dudng thing 1)

Gia thiét rang trong sudt thoi doan At, van toc dong chay trong duong ham dan
nuée khong thay d6i va bang tri s6 van téc ¢ dau thoi doan.

- Xé4c dinh toa d6 diém ban dau, diém 0 (Vo, Zo): Tir van tdc ban dau V, trén
duong h,, = f(v) (dudng 3) xac dinh vi tri ban dau

- X4c dinh toa do diém I (V1, Z,): sau thoi doan At; :

Tir diém 0 voi luu toe dau thoi doan V, trén duong Az = f(V) xac dinh AZ; va
7, =Z,+ AZ, sau thoi doan At (duong 2). Dung duong AV=f(Z-h,,) (duong 1) va
trtri 6 | Z) -hy,l xac dinh AV, . Véi tri s6 Z; va V) = V+AV, s& tim duge diém I,
biéu thi trang thai ché do khong 6n dinh & cudi thoi doan At; . Luu y la trong
truong hop nay AV, va AZ,; mang gia tri am.

( Dé xé4c dinh toa do diém I don thuan bang do giai ta c6 thé bang cach tinh

A2
4 _ i I —— —— - ‘S
A ] f__
'V/H_/l //-'M'/-'__ 5

I /
FWH#ﬁHh =
| / ’_LA.FLL/ / |/ 1
l":_/lll/!./ ly [
—

/
7

Fw”'\—fﬁkii/ “b) t

s N[

1/
a)

Hinh 6-7. Phuwong phdp d6 gidi xdc dinh dao déng muec mede trong thap diéu dp
khi cdt tai toan bg va dét ngét.

I-av =23z -n,)i 2 az - _ff:_tv P 3-hw=kV’; 4-Z = f(v); 5-Z=f{y

tién duong 1 dén diém 0 va giao diém cua né véi duong Z = Z, 1a toa d6 diém 1)

- Tuong tu nhu vady xac dinh toa do diém 11 ( V3, Z,) sau thoi doan At, bﬁng
cach twong tmg V, trén dudng 2 xac dinh AZ, , Z, =Z, + AZ, ; tir dudng 1 véil Z, -
hy; | xé4c dinh AV, va V,= V;+AV, . Cu nhu vay xac dinh cac diém tiép theo III,
Iv ...

( Dé xac dinh toa do diém I don thuin bang dd giai ta c6 thé bang cach tinh
tién duong 1 dén giao diém cua dudng cong 3 va duong thang dung V=V, duong
tinh tién nay cit duong thang ngang Z =7, tai diém II 14 toa d can tim. Va ctr thé
tiép tuc cho cac diém tiép theo)
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- V& duong cong Z = f(V) ( dudng 4) bang cach ndi cac diém 0, I, I, III ... lai
v6i nhau.

Diém dudng cong ndy cit truc Z tmg v6i muc nudc cao nhit trong thap diéu
ap Zmax (diém A) va V=0, sau d6 V dbi chiéu. Tiép theo dudng cong lai cit truc Z
khi V = 0 (diém B), tng v6i muc nude thap nhét trong thap diéu 4p khi cat tai toan
bd. Puong Z=f(V) c¢6 dang duong xoan ¢ thu vé diém 0.

- V& khai trién duong Z=f(V) ra dang Z = f(t) (dudng cong 5)

Khi giam d6t ngot mot phan phu tai tir Qy dén Q, .
Phuong trinh (6-25) viét thanh :
At
AZ = ?(Q , —fV)
Trén do thi duong (2) dich vi tri vé phia trai mot tri s6 V,= Q,/ f . Pudng
xoan oc Z=f(w) s& két thuc & diém C, ing véi trang thai chay 6n dinh méi khi luu
luong tude bin bang Q, .

2. Khi ting tai

N Xét truong hop ting dot ngodt tir Q, dén Q. . phuong trinh (6-24) vén giir dang
Z trén ( ,du(‘)‘ng 1 va 3 trén hinh 6-8), con (6-
T % L 25) viét thanh :
T~ 1 az = Qe =0V
F
(6-28)
z buong AZ = (V) theo phuong trinh (6-

28) sé di qua diém V= Q./ .
Xuat phat tir diém 0 g véi Vo= Q,/ f
, sau thoi doan At; , muc nudc ha xuéng
e ~AZ, xac dinh theo duong 2 [AZ; = f(V,)]
Z’)Zh Z‘i‘l /5 :Z?:‘g ]fh‘;gnd"ti’;’ ”Zho’:’”c MONa 7y =7, + AZ,. Tix hidu s6 Z; - hy, xéc
1AV (NI 1A I8\ inh duge AV, = f(Zy - hyg) VA V) =V, +
3_ hw=kV?: 4-7 —f(V), AZ,. Nhu vay, xac dinh diém I cua du(‘):ng
Z=f(V). Tuong ty, xac dinh cho cic diém
IL, IIL... tiép theo. Khi duong cong di qua
diém twong tmg voi V =V, sé& c6 diém thap
nhat.
Sau d6 van téc dong chay trong duong
ham din nudc tiép tuc ting, luu lugng vuot
qua luu lwong can thiét, do d6 muc nudc trong TPA tang. Pén mot tri s6 nhét dinh
van tdc bat dau giam. Cudi cung dudng Z=f(V) thu vé diém VII, ing véi trang thai
on dinh méi  (Qr=Q.).
6.4.3. Thap diéu ap c6 mang cin

1. Khi gidm tdi ( hinh 6-92)
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Xét truong thay doi luu luong tir Qo dén Qr= 0. Cach vé dudong Z=f(V) ciing
gidng nhu & TPA kiéu hinh tru, nhung cha ¥ rang muc nuéc ban dau trong thap
diéu ap :

L A\ V2
7 == 1 0 — 0 6-29
0 ( d+C+)2.g Y. (6-29)

Sau khi ngit phu tai, toan bd luu lugng s& chay vao thap diéu ap. Do do tai
mang can s€ hinh thanh chénh I¢ch cot nuoc :

V2
hgo = E.:th 2;
Vay téng ton that cot nude khi dao dong la
V?
h, =(y+&,)-— (6-30)
2.g

Vé nguyén 1y, truong hop nay ciing hoan toan twong tu nhu & TDA khong c6
mang can, diém khac biét & day la thoi diém ban dau khi t = 0 muc nudc trong
TDA tinh theo (6-29) nhung ngay sau khi cét tai t=0+0 ton thit cua hé thong tinh
theo (6-30) nén dé xac dinh diém I gia tri hy, trong biéu thitc AV, = f(Z, - hy,)
duoc xac dinh theo (6-30).

2. Khi ting tai ( hinh 6-9b)

Khi Iyu lwong thay doi dot ngdt tir Q, dén Q. , chénh léch cot nudc 6 mang can
, khi dong chay giam dan 1a:

(V.- V)
h, =¢&, 2
Trong do : V. = %

Hé s6 &, khi dong chay vao va ra khoi thap diéu ap co thé khic nhau tuy theo
dang miéng 16 qua nuréc clia mang can.
Thay d6i muc nudc trong TDA sau mdi thoi doan At xac dinh theo biéu thic:

_ Q. -tV
F

AZ

V& duong Z=f(V) bit dau tir diém I trén dudng cong h,=f(V) twong tmg véi
trang thai ban dau cua dong chay.
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Hinh 6-9. Phuong phdp dé gidi tinh dao déng miec nwée trong TPA ¢é mang can

a- khi giam tai dot ngot. b- khi tangtai dot ngot.
1- AV=F(Z-hy); 2- AZ=F>(V); 3- hy,; 4-Z=f(V) ; 5- h*, ; 6- hy.

6.4.4. Thap diéu ap hai ngiin

1. Tinh toan ngdin trén (6-10a)

Tinh toan xac dinh kich thudc budng trén TPA trén co so tinh toan cho trudng
hop cit tai toan bo t6 may TD.

Xét so d thap c6 miéng tran & ngan trén (hinh 6-3c), khi giam phu tai va thay
ddi luu luong turbin d6t ngdt tir Q, dén Q=0.

Céc phuong trinh tinh toan bao gdm:

- Phurong trinh dong luong (6-24) trong d6 hy, ké dén ca ton that & mang can hy,

- Phuong trinh lién tuc thé hién qua luong nudc vao thap diéu ap dudi dang:
AW = fV. AU (6-31)
Trong d6 : AW- thé tich nudc chay vao TDA sau thoi doan At
Khi myc nudc trong phan giéng ding AZ, sau thoi doan At theo cong thurc:
f.V "
AZ = — ——At (6-32)
F
Vi muc nuée ding 1én trong giéng dimg twong d6i nhanh, nén thoi doan tinh
toan At’’ trong cac phuong trinh khi muce nuée trong thap dang & vao doan giéng
dtng 14y nho hon thoi doan tinh todn At’ & ngan trén khi nue chay qua tran.
Khi myc nuéc dang 1én dén dinh tran ¢ miéng trén giéng dung thi bat dau tran
vao ngan trén. Chiéu cao 16p nude tran xac dinh tir phuong trinh :

f.V==n.D.un.h +/2.g2.h,
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f2V2
Tu do : h, = 3/ﬁ (6-33)
2gn°D

Trong d6 : D - Puong kinh miéng tran, thuong liy bang duong kinh giéng
ding
i - Hé s6 Iuu luong ctia miéng tran .
Pé tinh toan bang do giai can phai xay dung cac duong phu tro
- D0 thi duong t6n that cot nudce ké ca ton thit qua thap.
2
h,=h" +h, =k—
2g
- BPuong quan hé : AV= f(Z-hy) v61 hai thoi doan tinh toan At’ va At>’.
- BPuong quan hé : AW=f(V) theo (6-31) véi thoi doan tinh todn At’ .
- BPuong quan hé : AZ=f(V) theo (6-32) v6i1 thoi doan tinh todn At .
- BPuong quan hé : h,=f(V) theo (6-33).
& trang thai 6n dinh trude khi giam tai muc nudce ¢ vi tri Z, , sau thoi doan At
muc nudc dang 1én mot doan AZ, . Cach vé gidng nhu & thap diéu 4p hinh tru.
Téi giao diém véi duong h,=f(V) , dudng Z=f(V) bit dau di theo dudng h,, .
Tinh toan luong nudc chay vao ngin trén trong mdi thoi doan bat dau tir giao
diém IV s& tinh theo YW, trung binh trong thoi doan.

Hinh 6-10. Phwong phdp do gidi tinh dao déng mwc nweée trong TPA hai ngdn

a- khi giam tai dot ngot va toan bo. b- khi tang tai dot ngot
1- AV=F(Z-hw); 2- AZ=F(V); 3- hw ; 4 -Z=f(V) ; 5- h*, ; 1% 2* -voi At, < At

2. Tinh todn ngdn dwéi ( hinh 6-10b)

Kich thuéc budng dudi duoc xac dinh khi tinh toan ting tai to may TD.
Truong hop tang tai dot ngdt, twong ing voi sy thay ddi luu lugng tu Q, dén Q..
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Thé tich nuéc di chay tir thap diéu ap ra dudong him din nudc sau mdi thoi
doan At .
AW=(Q. - f.V) At (6-34)
Thé tich cta thap bién doi theo myc nudc trong thap
- Trong doan giéng :

W,=F,Z khi Z<Z (6-35)
- Trong doan budng dudi :
Wgp=FZ khi Z>2Z, (6-35%)

Vé cac duong quan h¢ phu trg : hy, = f(V), AV={(Z-hy,), AW=£(V) theo (6-34)
va duong quan hé : W={(Z) theo (6-35),(635%).

Tur diém I twong (mg véi ché do ban dau xac dinh AW, =f(V,), dit n6 1én
duong W=f(Z) tir diém A ban dau xac dinh dugc Z, va tir Z, - hy, xéc dinh AV,=
f(Z1-hyo) va c6 V, =V,+AV, . Toa d6 diém II twong Gng V,, Z, [ trén dd thi bang
cach tinh tién duong AV= f(Z-h,,) dén diém I trén duong h,, = f(V), giao diém cua
n6 voi duong Z = Z, chiéu tir duong W = f(Z) xac dinh diém II ]. Tuong tu nhu
vay cho céac diém tiép theo.

6.5. PHUONG PHAP SAI PHAN HU'U HAN VA UNG DUNG TIN HQC GIAI CAC
BAI TOAN CHE DO KHONG ON DINH TRONG THAP DIEU AP

Céac phuong phép giai tich va phuong phap d6 giai duoc tmg dung dé tinh dao
dong muc nudc trong thap diéu ap thuong chi ap dung duoc dbi véi cac truong
hop don gian cua thap diéu ap khi cho qua trinh thay dbi luu luong qua to6 may
thuy dién 1a tirc thoi va don gian hoa két ciu ciia toan bo hé thdng dudong dan nude
ctia tram thuy dién. Két qua ciia cac phuong phap ké trén chi 1a gan dung, ching
khong giai quyét duoc cac bai toan vé hé thong véi td hop cac két cau phuc tap va
to hop van hanh tram thuy di¢n.

Cac phuong phap sai phan : Ole, Ole- Cési hodac Runge -Kutta ...1a cac phuong
phap c6 thé ing dung dé giai quyét cac bai toan vé cac ché do khong on dinh thuy
luc trong cac hé thong dudng dan nudc ctia TTD c6 thap diéu ap. Sau day sé& trinh
bay mot s phuong phép sai phan don gian Gmg dung cho thap diéu ap.

6.5.1. Cac phuwong trinh co ban ’

beé tién loi trong tinh todn cac phuong trinh ( 6-3) va (6-5) dugc viét dudi dang

sau:

Q. _ g, _4

=z -n,) (63
dZ _Q, - Q, (6-5%)
dt F

trong d6 : Qg , L, f - tuong Gng la luu lugng, chiéu dai, dién tich tiét dién cua
duong dan.
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Z - toa do muc nudc trong thap diéu ap léy muc nude hd chaa lam toa do géc
chiéu duong xudng duoi.
h,, - ton that cot nudc trong hé thong duong dan va thap diéu ap:

h,=h, +h_+h, +h,

Qr - luu lvgng nudc qua turbin.
F - dién tich tiét dién cua thap diéu ap twong tng khi & muc nudc Z.
t - bién thoi gian
Do gia tdc ciia khdi nuée trong hé thong dudng dan va thap diéu ap khong 16n
trong cac qua trinh chuyén tiép nén trong tinh toan ton that cot nudc hy, co thé theo
qui luat cia dong chay 6n dimh. Gi4 tri cia cac ton that phu thudc vao hudéng va do
16n cta van tdc trong cac thanh phan cta hé thdng ¢ mdi thoi diém tinh toan.
Ton that cot nudc trong duong him gdém cac ton that cuc bd (h, ) va ton that

ma sat doc duong (hy): A, =h, +h,

. L 1 L
hw:( 2 +é_cjv|v|:_2( 2 +ac
C°'R 2g f*\C°R 2¢g

Tbn that cot nude khi nude chay vao va ra khoi thap

)Qd|Qd| = Kde|Qd|

Sin
hth = E(Qd - QT)‘(Qd - QT)‘ = Kth(Qd - QT)‘(Qd - QT)‘
Cot nuée luu toc h, = V—2 = sz
2g  2gf

ap luc nudce dudi day thap : P=7 + hy,

Luu luong qua turbin Qr phu thudc ché do ciia qua trinh chuyén tiép va dic
tinh cua timg loai turbin do d6 ciing 12 bién thoi gian t. Nhu vay, cac ham Qg va Z
trong hé phuong trinh (6-4*) va (6-5*) déu 1a bién thoi gian t, cac vé phai ciia hé
phuong trinh vi phan c6 thé biéu dién dudi dang ham véi bién s thoi gian sau :

9 _F z.Q,.0 (6-36)

42 -F,(2,Q,.v (6-37)
Néu viét duéi dang sai phan hiru han:

AQ, =AtF, (Z,Q,,1t) (6-36%)

AZ =AtF,(Z,Q,,t) (6-37%)

6.5.2. Phwong phap sai phan hitu han O le.

Trong cac phuong phap sai phan van dé cha yéu 1a xac dinh dung gia tri cia
nghiém tai timg thoi diém tinh toan. Khac nhau gitta cic phuong phap tinh toan 1a
tdc d6 hoi tu cua nghiém.
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Vé6i phuong phap O le , cac phuong trinh (6-36) va (6-37) thé hién dudi dang

Sau.
i1 = Qui FALFE(Z,,Q 5 t,) (6-

38)
Zi = Z, + ACFL(ZE,,Q 0 s t) (6-39)
Qi =Qq, +ALF (Z,,Q,,.t) (6-40)
Zg,m = Zd,i +At.F, (Zi’Qd,i’ti) (6-41)

trong do : Cac chi sb i - thoi diém tinh toan; k- chi sd budc 1ap.
Nghiém gan dung phia thoa man :

k+1 k
‘Q d,i+1 — Q d,i+l

I < g (6-
‘ d,i+l ‘
42)
AN
Ao R (6-43)
i+1

trong d6 : €1, €2 - cac sai s6 cho phép
Vi cac gia tri ban dau Qqova Zy khi ty =0 xac dinh lan luot & cac budc tiép
theo cho ca qua trinh chuyén tiép.
Nhuoc diém cua phuong phap nay 13 tbe do hoi tu cham.
6.5.3. Phwong phap sai phan hiru han O le - Cosi
Str dung phuong phap sai phan Ole - Cdsi, nghiém cta hé phuong trinh (6-36)
va (6-37) dugc biéu dién dudi dang sau:

Fl(Zi’Qd,i’ti)+F1(Z:(+1’Q]d(l,i+1’ti+1)

QEIL :Qd,i+(ti+l_ti) ) (6'
38%)
F,(Z.,Q,..t)+F,(Z* ,Q% .t
Zl‘;:il :Zd.i‘*‘(tﬂ_l_ti) 2( i Qd,l 1) 22( i+1 Qd,H—l 1+1) (6-
39%)
Qg,m :Qd,i +(ti+1 _ti)Fl(Zi’Qd,i’ti> (6-
40%)
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d,i+1 =Zd,i+(ti+l_ti)F2(Zi’Qd,i’ti) (6'
41%)

trong d6 : Céac chi sb i - thoi diém tinh toan; k- chi sb bude lap.

Diéu kién nghiém gang dung lay theo ( 6-42) va (6-43).

Do ngay trong timg budc lap tiép theo da lay cac gia tri trung binh dé trung
hoa sai s6 nén tdc d6 hoi tu nhanh hon.
6.5.4. So' d6 tinh toan dao déng muc nuéc trong TDA

Giai bai toan vé ché do khong 6n dinh trong TDA bang phuong phéap sai phan

hiru han va 1ap trinh gidi né trén may tinh c6 thé tién hanh theo so d6 tong quat
hinh (6-11):
1- Cac sd liéu cho trudc bao gom:

- S6 lidu vé duong

ong: L, f, 46 nham / S6 lieu cho truée /7 In
dong ham trén co

s& do tinh R, C, cc }
h¢ s6 can cuc bg &. t=0.i=1 X. d. ch€ do ddu
- 86 liéu vé TPA

F ( thay d6i theo .
cao trinh néu TPA €© In
hai ngan), hé s6 can Khong
Ein-
-S4 liu vé ché do t=t+Ati=i+]
diéu chinh Qr ( qui l

trinh dong mo theo
thoi gian).

Cac sb liu cho l
truge va cac sd lidu
phu tro sau khi tinh
dugc in vao file két

e e e
2- Xéc dinh ché do ban

dau khi t =0 : Qg c6 Hinh 6-11. So d6 khdi
Toén that thuy luc tinh todn dao déng muc
hyo va Z,. ap luc nudc trong TDA.
day thap P,

3.1In ? : Ché do dau can
thiét phai in, nhung do buéc tinh qua nhé nén dic trung cic ché do tiép theo
can in ¢6 chon lua, vi du néu At = 0,1 s., néu mudn in két qua cac budc theo )
chin gidy ta 1ap thuat toan dé ctr sau 10 bude tinh méi in mot lan.

Xéc dinh Q; Noi suy

Tinh che do budc i: Q,;. Z,
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4. Thay d6i budc tinh t =t + At va tuong ing i =i +1.

5. Xac dinh luu lugng qua turbin bang phuong phap noi suy dudng qui trinh dong
mo.

6. Tinh toan xac dinh ché do budc thtr i : Bing cac phuong phap sai phan hiru han
xac dinh Qg;, Z; ( theo cac phuong trinh sai phan va phuong phap lap).

7. Kiém tra viéc két thuc tinh toan ? . Néu chua két thic lai tiép tuc tinh cho budc
tiép theo.

6.6. PIEU KIEN LAM VIEC ON PINH CUA HE THONG DAN NUGC AP LUC
CO THAP DIEU AP

6.6.1. Khai niém

Bién d6 dao dong myc nudc trong TPA phu thude vao tri s6 chénh 1éch luu luong
ban dau va cudi qua trinh diéu chinh | Q,-Q. | va tdn thét cot nude trong toan hé
thdng. Trong céc tinh toan da trinh bay trén, xem luu lwong diéu chinh cubi cung 1a
khong d6i Q. = const nén qua trinh dao dong khi ké dén ton that thuy lyc bao gio
cling tat dan va luu lugng Q. khong phu thudc vao bién do Z.

Trong thyc té cac t6 may thuy
dién déu lam viéc v6i hé thong didu -2
chinh ty dong, cac h¢ théng nay luon o
cd gang dam bao cho cong suat cudi =
cung khong d6i N =const nén luu Al !
luong cudi cung Q. bién d6i twong V / Ve
g v&i bién dbi cot nude trong qua l
trinh , tirc 14 phu thudc vao bién do t
Z. Do phai dam bao diéu kién nay
ma hé théng ty dong diéu chinh ’ z
turbin ¢6 thé 1am cho dao dong trong
hé thng dudng dan c6 TPA khong
nhimg khong tit ma bién do dao
d(f)pg tang dér}. Di€u nay rat nguy Hinh 6-12. D6 thi dao dong trong hé thong
hi(f:m ~Vi c(? thé tor dao dong nhd co duong din - TPA:
thé dan dén bién d6 dao dong qua I- 6n dinh; II- khong on dinh
lon , turbin khong thé diéu chinh
dugc va muc nudc trong TDA c6 thé
vuot ra khoi pham vi khdng ché cua cong trinh. (Trén dd thi hinh 6-12. thé hién
bang quan hé Z = f(V) ctia truong hop dao dong 6n dinh va khong 6n dinh).

Pé khong ché khong dé xay ra hién tugng trén can phai tinh toan tiét dién cua
TPA sao cho moi dao dong trong qua trinh diéu chinh phai tit dan. Sau day s&
phan tich cu thé qua trinh diéu chinh nay.

6.6.2. Diéu kién on dinh séng trong TPA ciia TTD lam viéc doclap

bac diém cua TTD lam viéc doc 1ap 1a sau qua trinh di€u chinh néu cé su

chénh I¢ch cong suit do dao dong cot nudc Ny # N¢ ( N, - cong suit 6n dinh cudi
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cung) may diéu toc tw dong s& hoat dong diéu chinh lai ngay. Con ddi v6i TTD 1am
viéc trong hé théng dién, phan cong suat chénh léch nay toan b hé thong s& dam
nhén, to may chi ddm nhan mot ph?m.

Gia thiét tai thoi diém t bat ky, muc nudc trong TPA cach muc nude on dinh
12 AZ. Pé can bang cong suat turbin thay d6i luu luong AQr twong tmg.

Ttr phuong trinh can bing cong suit

Qc( Ho - hc - th )TIC = (QC+AQT )( Ho - hc 'hT -AZ )TI (6'44)
Trong do6 : - H, - cdt nudce tinh;
- h. , hy. - ton thit cOt nudc ung voi luu luong on dinh cudi cung Q.
trong duong ham truéc TDA va trong 6ng dan nudc turbin sau
TDA;
- hr - tOn that cot nudc ung voi luu lugng 6n dinh cudi cung Q. +AQr
trong 6ng din nudc turbin sau TPA;
- N, M - hiéu suat turbin & ché d6 6n dinh sau diéu chinh tuong tng Q.
va luu luong tai thoi diém tinh toan Q+AQr.
Véi gia thiét TDA hinh tru va bo qua su bién d6i ctia hiéu suét turbin. Thay :
hr=kr (Qc+AQr)" = hre(1+AQr/ Qo) = hre(1+2AQr/Q.) vao (6-44) va
bo qua vo cung bé bac cao ( bac hai) tacé:

Q.AZ

AO =
Q Ho_hc_Sth

(6-45)

Xét hé phuong trinh (6-4), (6-5) cho TPA hinh try, thay V=V.+ AV ; Z -
h=AZ ; Q=QA+AQr ; Q=fV.va hy, =k (V. +AV)* =~k (V.+2.V.AV)=h, +
2kV. AV ta co:

d(AV) _ ¢
—= —(AZ - 2kV AV -
m —( AV ) (6-46)
AVZI_[AQT_FM} (6-47)
f dt

Thay (6-45) vao (6-47), 1y dao ham theo t va thay vao (6-46) v6i d(AZ )=dZ
ta co:

d*(AZ) o d(AZ)

AZ = 0 6-47
dt 2 dt TP ( )
, 2gk f
trong do: =V — 6-48
£ m { L F(H, -h, —3hTC)} (6-48)
p=2f 2N (6-49)
LF H, —h, —3h,

Phuong trinh (6-47) 1a phuong trinh vi phan tuyén tinh bac hai thuan nhat hé
s6 hang voi phuong trinh dic trung:
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B> +mp +p=0 (6-50)

2

Khi , < ™ __ phuong trinh (6-50) c6 hai nghiém thyc riéng biét B, , riéng biét:
m m °
B,, = —Z—i ;P (6-51)
va phuong trinh (6-47) c¢6 nghiém tong quat:
AZ = C e’ + C el (6-52)

Tir (6-51), (6-52) cho thay ring :

- p<0= By >0va B, <Okhi t > oc, AZ — o« muyc nudc ting dan.

- p=0= B; =0vaP, <0khi t—> oc, AZ — C; dao dong khong tit.

- m/4>p>0= B, <0va P, <O0khi t— oc , AZ — 0 dao dong tat dan.
Khi p = m’ phuong trinh (6-50) c¢6 mot nghiém kép

4
B, =B, = - r;_ va phuong trinh (6-47) c¢6 nghiém tong quat:
AZ = e (C, + C,t) (6-53)

Tir (6-53) cho thiy rang :
- m<0= B >0khi t>xc,AZ > x mucnué’cténgdﬁn.
- m>0= B <0khi t—>oc,AZ—>0 dao dong tit dan.

2

Khi , > m4 phuong trinh (6-50) c6 hai nghiém phtc:
2
m . m
= - — 4+ _
B > I4/P 1

va phuong trinh (6-47) c6 nghiém tong quat:

_m, 2 2
AZ =¢ ? [Clcos{ p—n; Jt+Czsin[ p—n; Jt] (6-54)

Ttr (6-54) cho thiy ring :
- m<0=khi t—>oc,AZ—>o daodong ting dan.
- m=0= dao dong hinh sin khong tat .
- m>0= khi t>o0,AZ—>0 daodc}nghinhsintétdﬁn.
Két ludgn: Trong cac trudng hop véi p >0 va m > 0 thi dao dong ludn ludn tat
dan khi d6 :

_— fL

®  2¢k(H,-h,-3h,)
HO

3

(6-55)

va h,+ h; <

C

(6-56)
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Cong thirc trén 14 tinh voi gia thiét rang hiéu suat tudc bin khong thay doi trong
qué trinh dao dong. Thuc té khi cot nude 1am viée thay doi véi tri s6 AH , hiéu suét
tudc bin s& thay d6i mot tri sé An. Su thay d6i nay c6 thé tinh dugc tir dudong dic
tinh tudc bin .

Khi d6 tiét dién gioi han ctia TDA s& bang:

fLL(1+0)
F, =
2¢k[H, - h, - (3+26)h ]

(6-57)

Ho — hc — th an .
n. oH "’
Do d6 dién tich tiét dién TDA dwoc chon F=( 1,05+ 1,10 ) Fy,

Trong do : 0= 0 = 0,15+0,20.

6.6.3. Tram thuy dién lam viéc trong hé théng

Tiét dién thap diéu ap (F) theo cong thirc sau:
3e — 1

2

Trong d6 : - Fy, - tiét dién cua thap diéu 4p trong trudng hop TTD lam viée
doc lap noi trén.; € - Ti ) cong suit cua tram so véi cong suit cua hé théng €
=Niram / Nh¢ théng

F>F, (6-58)

6.7. LUA CHON LOAI VA KiCH THUOC THAP PIEU AP

Trong thiét ké , viéc lwa chon loai va kich thuéc TDA khong thé tach roi voi
viéc lya chon cac bd phan cong trinh trén hé théng dudong din va nha may thuy
dién. Két cau va khich thuéc TPA anh huong toi1 tri ) ap luc nude va va ap luc
nudc trong dudng ham din nudc trude TPA.

Trong thyc té, kich thudc TPA it anh hudng t6i dudng kinh kinh té cua duong
6ng din nuéc turbin, do d6 khi xac dinh hinh thirc két ciu va kich thuéc TPA chi
can xét t6i sy anh hudng ciia chung ti von xay dung dudng ham trude thap.

Céc dai lugng bién d6i c6 anh hudng toi vén xay dung cong trinh 1a bién do
dao dong muc nudc lon nhét Z,... , nho nhét Z,,;, va dién tich tiét dién thap F.
Dié¢n tich nay phai bao dam diéu kién F > Fqh. Muc nuéce cao nhét va thép nhat
trong TPA xac dinh 4p luc nudc trong duong ham dan nude trude thap va vi thé
quyét dinh vén xay dung dudong ham.

Tiéu chudn dénh gia khi so sanh cac phuong an TDA 14 :

Chim + C tngp = min

Chi phi tinh toan nam cta duong hdm Cham tang khi tang Z.x, Zmin do tang
ap luc nuoc trong ching. Nhung ddi v6i TPA thi nguoc lai , Z ., Zmin €0 nghia la
dién tich F giam va do d6 giam von xay dung né ( chi phi tinh toan nim Cy, ).
Kinh nghiém thyc té cho thiy Z.., kinh té thuong trong khoang 3+6 m.
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Thong thudng véi TDA hai ngin véi dia chat 13 ¢4 thi ngan trén bd tri trong
khéi dao ho trén mit dat, véi TDA dé ho hoan toan trén mit dat thi thuong sir dung
loai ¢6 151 trong va lam bang bé tong cb thép.

6.8. TINH TOAN KET CAU CUA THAP DIEU AP
6.8.1. To hop tai trong

Chu yéu tinh voi ba truong hop sau:

- Muyc nudc trong thap diéu ap cao nhat, do d6 ap luc nudc va trong lugng
nude trong thap diéu ap 13 16n nhat.

-Muc nuéc trong thap diéu 4p thap nhit , do d6 ap luc nude bén ngoai cao nhat
hodc ap luc vita phun cing véi ap luc cha dong cua nham thach quanh thap diéu ap
va luc day 1én tir dudi day.

- Nhiing truong hop trén cong thém tng luc nhiét do va co ngot trong nhirng
truong hop do.

Tinh toan két cau thap diéu ap chu yéu 14 tinh phan than ding va tam day.
6.8.2. Tinh toan phén théan dirng W ‘

Phan than ding 1a mot ong rong, véi truong hop ki€u ngam tinh toan thuong
phirc tap hon. Duéi day gi6i thiéu cach tinh khi giéng dat ngam trong nham thach.

Than giéng c6 thé dit khe co gifin ngang. Giira than dimg va tim day thuong
ndi cimg, rét it khi ndi ban 18, boi khi d6 1am vat chin nude rat phirc tap.

a) Nguyén Iy va cong thure tinh toan

Tinh v&i trudng hop than ding va tim day ndi cd dinh. P9 day than 13y bang
nhau theo sudt chiéu cao.

Céc ky hiéu va cong thure tinh todn nhu sau:

R - Ban kinh tinh dén giita bé day than (m)
t - PO day than (m)
k - Hé s khang dan tinh ctia nham thach (T/m’)
p - Cuong dd ap luc nudc bén trong hodc bén ngoai, quy dinh ap lyc nudc
bén trong lay dau duong (T/m?).
¢ - Bién vi cua than dimg dudi tac dung cua ngoai luc, quy dinh huéng ra
ngoai la duong (m).
y - Trong lugng riéng cua nude (T/m’)
D - D6 ctng chéng ubn cua than :
D-— 1 _E¢
12(1-p?)
1t - Hé s6 Poat x6ng clia bé tong.
E - M0 duyn dan tinh cua bé tong.
x - Toa do tinh tir diém tinh toan dén tim day, hudng 1én 1a duong (m).
H - Toan b chiéu cao than dimg (m)
B - Thong s6 tham bién tinh bang cong thirc :
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b= /Et+kR2 _4/K
4R*D 4D

Hoac léy k=hé sb khang dan tinh tinh dbi:
K=2t g
R2

M - M6 men uén trén don vi chiéu dai (T.m/m)

V - Luc cdt don vi chiéu dai (T/m)

T - Luc hudng vong trén don vi chiéu dai, lay lyc kéo 1a diu duong (T/m).
M6 men M, va luc cit V, & day than dung tinh nhu sau:

- Khi chiu tac dung cua ap lyc nude bén trong:

—v.HRt [1_ 1 j (6.59)

/12(1 2) Et+kR2 BH

+YRt Et . (2 H- 1)
/12(1 2y VEt+kR

Néu muc nudc trong thap diéu ap con cach miéng than mdt doan d thi thay tri
sd H trong cong thic bang(H-d).

- Khi chiu tac dung cua ap lyc nudc bén ngoai, khi nay nham thach khong sinh
ra khang luc dan tinh (k=0) cong thirc tinh nhu sau:

(6-60)

M __tEHRt (1_ 1) 6-61)
" Jiza-u»H U BH
v, =—=RU_ (g 1) (6-62)

J120-p)

Trong d6 : £ - ty trong nudc trong ting nham thach. Cong thirc trén chuwa xét
dén anh huong cua tim ddy, thuc té do anh hudng ctia tAim day phai tinh nhu sau:

M0’=M0+M’ 5 Vo ,=V0+V,

Trong d6 : M’ va V’ do anh huong ciia tim day va tinh toan ¢ phan dudi
Mb men, luc cit, do ddc va bién vi tai mit cit co toa do x tinh tir day :

M, =M,D(Bx) + %C(BX) (6-63)

V, = —2BMC(Bx) + Vop(Bx) (6-64)

y__ v, 1 i
o K+ZB2D[ZBM09(BX)+VOW(BX)] (6-65)

y =+ 5 L [pMw(Bx)+ V,0(8x)] (6-66)

215



Trong d6 cac ham sé ¢(Bx), £(Px), W(Px) va O(Px) tinh nhu sau:
d)(Bx): e ™ (cos Bx + sin Bx)
C(BX): e "* sin Bx
\V(BX) =e ™ (cos Bx — sin Bx)
0(Bx)=¢ ™ cos Px
Luc huéng vong trén don vi chiéu dai tinh theo cong thuc :

T== 6-67
=Y (6-67)

b) Tinh cuong dé chong uon, chong ddy, hé sé twong hé ciia than ding

M6 men udn lam cho day than phat sinh mot goc quay don vi goi 1a cuong do
chong uon. Gia thiét than ding cao vo han, dudi tac dung cia m6 men uén M, va
luc cat V, , day giéng sinh ra géc quay don vi [dy/d>§;(x=0)=1 va khong co ch})])yén vi

ngang (hinh 6-13 a) ] \
Khi d6 s& c6 : | \ /] \
M, = +2BD (6- ! \ h \
68) q=] ' , \
, , I | \
I S © 1 \ A A Ll LY L] L
Tri s6 nay goi la cuong do chong vo.;l_o) %;’\b WD < 420

uén. Diu duong 13 biéu thi mé men
duong va hudng ctia goc quay duong
la giong nhau .

Vo= '2B2D (6-  Hinh 6-13. M6 men My va luc cat V, tac dung
69) ) . . ) a- khi day co goc quay don vi ;
Dau am (-) bi€u thi lyc cat b- khi ddy c6 di dgng don vi
hudng ra ngoai. Tri s6 V, goi 1a hé so6
tuong ho.

Néu cho day thap sinh ra chuyén vi ngang don vi y=1, va khong c6 chuyén vi
quay(dy/dx=0) nhu hinh 6-13b. Khi d6 mé men va lyc cit & day:

M, =+ 2p°D (6-70)
Vo =-4p°D (6-71)
& day V, goi 1a cuong d6 chdng day, M, 13 hé s tuong ho.
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6.8.3. Cac buéc tinh toan phan than cig , o
Dung cong thue (6-69) va (6-60) tinh m6 men va lyc cat & dau c¢o dinh ctua day
than.

Xét anh hudng cia tim day, sau khi di tinh \le
, 5 . , a
toan tam day dé tinh lai m6 men va luc cat & day T
than.
Dung cong thirc (6-63), (6-64), (6-65), (6-66)
va (6-67) tinh toan m6 men udn, luc céit, dd doc 3 J4Mo
bién vi va luc hudng vong cua cac diém doc thanh — Vo

than thap.

Khi ¢6 nudce trong thap thi tai mdt nude tu do,
than thap s& c6 moét mod men udn (hinh 6-14)
v _7BD

K

6.8.4. Tinh todn tim day ,

Day thap 1a tam tron hodc tam hinh vanh khan. Tinh todn theo nhiing truong
hop cu thé sau:

a) Tinh todn tam ddy khéng xét dén e khang dan tinh ciia nham thach

Do 1a truong hop tAm day chiu ap lyc nude bén ngoai.

- TAm tron ban kinh 13 b, mép ngoai ¢b dinh, chiu tai trong phan bb déu q (hinh
6-15).

Goi m6 men theo hudng dudng kinh 1a Mr va mé men theo hudng tiép tuyén 1a
Mg , cac cong thirc tinh toan nhu sau:

Hinh 6-14. So do tinh toan khi
trong thdp chiu mét phan dp
lyc nuoc bén trong.

(6-72)

q
EEERRE

n—r:b——|

b2 Hinh 6-15. So do tinh todn tam
M, ., = —q'T (6-75)  tron chiu tai trong phan bé déu.

<

\

M= A en)-rEow] )

A\

M, = %[bz(l F)-r(1+30)]  (6-74)

0 mép ngoai cung, chor=b :

n.q.b>
Mgip) =~ 3
- Tam déy tron, khong chiu tai trong, mép ngoai chiu md men uén M.
Lac nay q=0, khi dé :

(6-76)

M, = —@9 (6-77)
M, = We (6-78).
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Trong d6 : O - La goc quay gi6i han do M giy ra. Dau am la chi huéng quy
dinh ciia m6 men M va goc quay 6 1a ngugc nhau.

- Tinh toan tAm d4y hinh vanh khan
Mép ngoai gan cd dinh, chiu tai trong phan bd déu q (hinh 6-16). Goi a, b 14
ban kinh trong va ngoai cua tdm day, cong thic tinh:

2
__plaT S o o w0t S(- -
M, D)+ )0 S0 S0 9

2
qr C C C, T c
M, =—D{1—(l+3p)+31(1+p)+r—§(l—MF—Z% lgg(lﬂl)—f(l—u)} (6-80)

Trong d6 ¢4, ¢, c3 dugc xac dinh tir phwong trinh sau:
q 4 4 C3| 2 a 2 b Cif( ) a
——la" -b* )+ = lg— |-b*|lg—||+—+la®=b” )+c,lg—=0 6-81
64D<a ) 4{61[%6) (geﬂ 4(a J+c, gy (6-81)

3
qa | Ca 1g3+l Laf % (6-82)
16D 2 e 2 2 a

3
q-b +%(lgb+lj+%+c—2=0 (6-83)

16D e 2

q b) Tinh todn tam ddy cé xét dén lwc khing
; ‘ ‘ ‘ dan tinh cua nham thach

-

Khi tdm day chiu tai trong huéng xubng, can

Q= fo A s ; , , s s : A
b —= x€ét dén anh hudng cua khang luc dan tinh cua nén
nham thach. Phuong phép tinh toan thuong theo
Hinh 6-16. Sor dé tinh 1o 1 &2 thiét Vikle trc 12 bién vi cia mot diém dudi
in =-10. 4 A ’ , \ ’ .
hinh vanh khan, mép tdm gdn tam day ty I¢ thuan voi khang luc dan tinh tai

od dinh ’ diém do6 (hé so ty 1€ nay lak’)

-TAm tron:
Cong thuc tinh m6 men:

M, =—qP [clz'; @ C,Z, @Jﬂ czZ @ +C,Z, GH (6-84)
T

0 mép ngoai cung, cho r=b :

M, = —qlz{clz;(kj+czz;(kj+“—J{clz[(gj+czz;[9ﬂ} (6-85)
1 1) b 1 1

Trong d6 C1, ¢2 tinh bang cong thuc:

C,Z (Z)+C,Z,(Z)+1= clzl(%}qzz(%}l: 0 (6-86)
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(Db (b
C,Z, (TjﬁLQz2 (ﬂ:o (6-87)

1 - tinh tir cong thirc: %:14
la ¢ cling thm déy, tinh tir cong thirc p-_ Et°
- 1a dO cung tam day, tin con uc: =

0 g Yy g 12 1_H2

t* - La do day tim day ; Z =1/l ; Z,, Z, 1a ham s6 duéi hinh thirc cap sb cua
Z.
z* A
A e TERE TE (6-88)
ZZ Z6 ZIO
Z, = - + (6-89)

27117 20312 29502
- Cudng d6 chéng udn cua tAim day tron.

Gia thiét trén tim day khong chiu tai trong thang dung, tirc 13 ¢=0, ma ven theo
mép tim daycé mo men M, tac dung. Khi d6 do cing chdng udn, tirc 13 mé men
can thiét 1am cho mép tAm ddy sinh ra goc quay don vi:

s=—%{clz;(%j+czz;[?] “al{c z,(z)+C,Z [?H} (6-90)

Céu hoi chwong 6

Trinh bay cong dung, diéu kién ap dung thap diéu ap.

Nguyén ly lam viéc va phuong trinh co ban giao dong myc nudc trong

thap diéu ap.

3. Pic diém chu tao, nguyén ly lam viéc, diéu kién ung dung céc loai thap
diéu ap thuong dung.

4. Nguyén ly tinh toan dao dong muc nudc trong TDA, cac cong thirc giai
tich gan dtng dé xac dinh muc nudc 16n nhit trong cac loai TDA
thuong dung.

5. Diéu kién giao dong 6n dinh ctia muc nudc trong TPA. Dién tich gioi

han (Fgh) va nguyén ly lua chon kich thudc cua TDA.

N —
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Phan 2: NHA MAY THUY DPIEN
Chuwong I: CAC THANH PHAN CO’' BAN CUA NHA MAY THUY DIEN

1.1. PHAN LOAI NHA MAY THUY DPIEN

Nha may thuy dién 13 cong trinh thuy cong trong d6 bd tri cac thiét bi dong luc (
turbin, may phat dién ) va cic hé théng thiét bi phu phuc vu cho sy 1am viéc binh
thudng cia céc thiét bi chinh nham san xuét dién ning cung cip cho cac ho dung dién.
C6 thé noi day 1a mot xuong san xuat dién nang ciia cong trinh thuy dién. Loai va két
cAu nha may phai dam bao lam vi¢c an toan cua céc thiét bi va thuan loi trong van
hanh.

Nha may thuy dién dugc chia thanh ba loai co ban:

- Nha mady thuy dién ngang ddp dugc xay dung trong cac so d6 khai thac thuy
nang kiéu dap voi cot nudc khong qua 35 - 40 m. Ban than nha may 1a mot thanh phan
cong trinh dang nude, n6 thay thé cho mot phan dap dang. Cua lay nude cling 13 thanh
phan cu tao ctia ban than nha may. Do vi tri nha may nam trong long séng nén loai
nha may nay con duoc goi 1a nha may thuy dién kiéu 10ng song. Chi tiét két cau loai
nha may nay dugc trinh bay trong chuong II muyc 2-1.

- Nha may thuy dién sau ddp duoc bd tri ngay sau dap dang nude. Khi cot nudc
cao hon 30-45 m thi ban than nha may vi 1y do on dinh cong trinh khong thé 1a mot
thanh phan cta cong trinh dang nudc ngay ca trong cic trudng hop té may cong suat
16n. Néu dap dang nudc 1a dap bé tong trong luc thi ctra 1dy nudc va dudong dng dan
nuéc turbin duoc b tri trong than dap bé tong, doi khi dudng éng dan nude turbin
duoc bb tri trén mai ha luu cua dap.

- Nha mdy thuy dién dwong dan trong so d6 khai thac thuy ning kiéu dudong dan
hoic két hop, nha may thuy dién dung riéng biét tach khoi cong trinh dau mdi. Cira lay
nuée dit cach xa nha may. Trong trudng hop cong trinh din nude 1a khong ap thi cira
ldy nude ndm trong thanh phan cta bé ap luc; trong trudng hop cong trinh din nudc 1a
duong ham co ap thi cira 14y nude bd tri & dau duong ham va 1a mot cong trinh doc
lap. Puong dan nudc vao nha may thuong 1a duong éng ap luc nhung trong truong
hop tram thuy dién duong dan cot nude thip voi dudng din 13 kénh dan thi c6 thé bd
tri nha may thuy dién kiéu ngang dap.

Ngoai cach phan loai co ban trén nha may thuy dién con dugc phan loai theo vi tri
turong dbi ctia ban than nha may trong bd tri tong thé: Nha méy thuy dién trén mat dat (
nha may thong thudng); nha may thuy dién ngam dugc b tri toan bd trong 1ong dit,
nha may thuy dién nira ngdm véi phan chii yéu ciia nha may bd tri ngam trong long
dat, phan mai che c6 thé b tri ho trén mit dat; nha may thuy dién trong than dap duoc
bd tri trong than dap bé tong, trong than dap dat, giira cic tru chong cua dap try
chong...
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Vé dic diém két ciu cua ba loai co ban trén, nha may thuy dién con cé nhiéu dang
két cau dic biét khac nhu nha may két hop xa lii duéi day hodc trong than dép tran,
trong tru pin, nha may thuy dién ngang dap véi turbin capxul, nha may thuy dién thuy
tridu... Cac loai nha may nay tam xép chung vao loai nha méay dic biét.

V& cong suat nha may thuy dién chia 1am nhiéu loai theo cong suit ldp may, cach
phan loai nay chi 1 twong ddi va cu thé véi tiéu chuan cia timg quoc gia. O Viét nam
cap cong trinh duge xac dinh theo tiéu chudn TCVN-5060-90:

Nha may thuy di¢n 16n Nim = 1000 MW
Nha may thuy di¢n vura : 15 < Ny, <1000 MW
Nha may thuy di¢n nho : Nim <15 MW

Theo cdt nudc nha may thuy dién phan theo ba loai tuy thudc ¢t nudc cong tac
16n nhat:

Nha may thuy cot nudc cao : H,.x > 400 m

Nha may thuy di¢n cét nudc trung binh : 50 < H,, <400 m

Nha mdy thuy dién cot nude thap : Hpax <50 m

Cot nude cong tac Hmax c6 lién quan dén loai turbin bo tri trong nha may. O TTD
cOt nude cao bd tri turbin tm truc ty tdc bé va khi cdt nudc Hyx >500 m si dung
turbin gao. O TTD cot nudc trung binh thudng bb tri cac loai turbin tdm truc véi cac ty
tdc tir 16n dén bé va trong mat $b truong hop voi cot nudc Hyy >150 m céd thé st
dung turbin canh chéo. O TTD cot nudc thap thudng bd tri turbin canh quay hodc
turbin canh quat va ciing c¢6 thé b tri cac turbin tdm truc ty téc 16n hodc turbin canh
chéo.

Hinh thtc ldp may ciing ¢6 anh hudng 16n dén két ciu nha may thuy dién: Véi
turbin phan kich cong suit 16n thudng bé tri truc dimg. BS tri nhu vay nha may sé gon
hon nhung chiéu sau mong nha may sé& 16n. Vi TTD ngang dap cot nude thap Hy,y <
20m c6 thé sir dung turbin canh quay kiéu capxul truc ngang, éng hat thang. Vi nha
may thuy dién str dung turbin tim truc cong suat nho cho thiy tot nhat 13 str dung hinh
thire lip mdy truc ngang khi d6 viée lap dat va stra chira turbin va mdy phat khong phu
thudc 1an nhau nhung kich thuéc mat bang nha may doi hoi 1én hon so véi truc ding.
Déi voi TTP str dung turbin gao hinh thirc lip may c6 thé truc dung hodc truc ngang
khong phu thudc vao cong suét t6 may ma phu thudc vao sb luong voi phun va cac yéu
t6 két cAu cong trinh cu thé.

Két ciu nha may thuy dién duoc chia 1am hai phan: Phan dudi nude ( khdi bé tong
phia duoi) bd tri turbin, buéng X04n, 6ng hut, cac hé théng thiét bi phu. Phéan trén nudc
bao gdom gian may va gian lap rap-sira chira, gian may b tri may phat dién, thung dau
ap luc va ta diéu tdc turbin.

D6i voi nha may thuy dién tich ning cach phan loai va dic diém cau tao ciing
tuong tu nhu nha may thuy dién. Phan khac nhau co ban & két ciu phan duéi nudc nha
may tuy theo so do bo tri thiét bi s& dugc trinh bay & chuong II.
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1.2. CAC THIET BI BO TRi TRONG NHA MAY THUY DIEN

Céc thiét bi bd tri trong nha may thuy dién dugc chia thanh céc loai: Thiét bi dong
Iuc ( turbin, mdy phét dién), thiét bi co khi, thiét bi phu, thiét bi dién.

So dd cong nghé bd tri cac thiét bi trong nha may thuy dién duogc trinh bay trén
hinh 1-1.

| 14
= pe
B
-
z-clﬂ— -
. |DCA-1
= E
1 ] t
-0 t
9 g, 2bd | DCA-2

e —

-———

Q/T 'ﬂ‘jfnjjj :iﬁ

L —————— .

| 16
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\
t
I
|
I
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Hinh 1.-1. So do céng nghé bé tri thiét bi nha may thuy dién

I- Turbin, 2- mdy phdt dién, 3- van truée turbin, 4- mdy bién dp, 5- cap dan dién mdy
phat, 6- hé thong lam mat mdy phat, 7- hé thong do lwong va diéu khién, 8- hé thong cap miede
ky thudt, 9- hé thong khi nén, 10- hé thong kich tir, 11- hé thong dau, 12- cau truc, 13- phong
diéu khién trung tam, 14- tram phan phéi dién, 15- dwong ddy dién dp cao thudc tram, 16-
civa van ong hit, 17- thing dau dp liee, 18- ti diéu toc, 19- may tiép liee, 20- hé thong thodt
nuoc.

1.2.1 Turbin thuy lwe

Thiét bi dong luc bao gdm turbin thuy lyc va may phat dién.

Cac bo phan co ban cia turbin phan kich 1a b phan dan nudc vao ( budng xoan),
phan co khi thuy luc ( tru chdng, canh huéng nudc, banh xe x6ng tac), bd phan thao
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nuéc  ( Ong hat), hé thong thiét bi diéu khién turbin ( thung dau ap luc, tu diéu tdc,
may tiép luc).

Phu thudc vao cot nudc ma stir dung céc loai turbin canh quay, cdnh quat, tam truc
hay turbin géo. Phan turbin thuy lyc di dugc trinh bay trong gido trinh turbin thuy lyc,
trong gido trinh nay chi trinh bay mét cach tong quat cac thiét bi khac co lién quan dén
viéc bd tri va két cdu nha may thuy dién.

1.2.2. May phat thuy dién

May phat 1a dong co bién co ning cua turbin thanh dién ning cung cép cho hé
thong dién. May phat thuy dién vé nguyén tic 13 may phat dong bd ba pha, cic bo
phan chu yéu cta nd bao gdm: rotor ndi véi truc turbin truc tiép hodc gian tiép qua hé
thong truyén dong. Ro to 1am nhiém vu tao nén tir trudng quay lam xuat hién dong
dién xoay chiéu trong cac cudn day trong cic 6 cuc cua stator may may phat. Dé dam
bao tan s6 dong dién tiéu chuan 50 hec ( & mot sé nudc 1a 60 hec), yéu cau rotor may
phat phai quay véi toc d6 khong thay ddi khi 1am viéc c6 phu tai va bang toc do quay
dong bo. Néu tryc turbin va truc may phat ndi truc tiép thi tbc d6 quay ciia chung phai
nhu nhau va 13 téc d6 quay dong bo. Ngoai hai bo phan chu yéu 1 rotor va stator may
phat con c6 cac by phan phu tro khac nhu hé théng kich tir, cac hé théng lam mat,
chdng chay, nén nuée v.v...

1. Cic théng sé co ban ciia mdy phdt

- Cong suét dinh murc ( cong sut tac dung) 13 cong suat hitu cong toi da ctia may
phat : Ny, KW.

- Cong suét toan phan ( cong suit biéu kién): S, kV.A.
s=Nur _ U1 (1-1)

cos @

- Cong suét vo cong : P, var
P_. =S.sing=~/3UIsing (1-2)

- Bién 4p may phat : U, kV.

O may phat ba pha né 13 dién ap dau ra ctia cuc may phat. Pién ap dinh murc ca
n6 phu thudc vao cong suat ciia may phat va dién ap dudng day truyén tai voi cac mirc
nhu sau: 3,15; 6,3; 10,5; 13,8; 15,75; 18; 20; 21; 24 kV.

V6i loai turbin thong thudng thi dién 4p may phat duoc chon thiét ké nhu sau:
Cong suat may phat:  Npr< 15 MW chon U=6,3 kV.

N <70 MW U=10,5 kV.

N> 70 MW U=18 kV.
V6i loai turbin kiéu capxul thi dién 4p may phat dugc chon thap hon:
Cong suat may phat: Np<25MW chon U=3,15kV.

Npe> 25 MW U=6,3 kV.
- Cuong do dong dién cua stator may phat : I, A, phu thudc vao cong sut va

dién ap.
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- Hg¢ s0 cong suat tac dung : cos @ phu thudc vao yéu cau cua hé thong ludi dién
va cong suat may phat:

S,MV.A <125 126-360 >360
cos @ 0,8 0,85 0,90
- 86 vong quay dinh mirc ( dong bd): n, :@, trong d6: p- s6 doi cuc tir ciia ro
P

to may phat

- Hiéu suit may phat dién : e phu thudc vao cong suat phat dién ciia may mat.
Hiéu suit & ché do lam viéc véi cong suat dinh muc cua may phat loai 16n cé thé dat
96,5-98,5%.

2. Két cdu mdy phdt va té mdy

T6 may thuy dién c6 ba hinh thic 1ip may: truc ding, truc ngang va truc xién.
Trong hinh thire 1p may truc dimg c6 thé sir dung cac may phat kiéu treo va kiéu 6 (
hinh 1-3). Thong thuong may phat kiéu treo dugc sir dung voi cac may phét c6 téc do
quay n > 150 vong/phut, may phat kiéu 6 - khi n<150 vong/phut.

a. May phat kiéu treo:

Rotor ( hinh 1-2) 1 bd phan quay ctia may phat trén d6 gin cac cuc tir voi cic cudn
day st dung dién mot chidu. Ciu tao cua rotor bao gobm: mayo 18 gin cd dinh trén
truc 79, nan hoa ( khung) /6 va vanh /3 trén do gén cac cuc tir 72. Mdi mot cuc tir 1a
mot nam cham dién gém mot 161 thép va mot cudon day, nd duogc gén vao vanh nho cac
ranh trong vanh /3 va dugc ném chit. Vanh rotor dugc 1am bang thép 1a day 4-5 mm
lp ghép thanh cac cung tron riéng biét va lién két voi nhau khi lip may. Khi duong
kinh rotor nho ( <4,5m) vanh c6 thé lam thanh vong tron lién khéi. Cac 16i thép tir cia
cac cuc tir ciing duoc lam tir cac thép 14 day 1,5-2 mm. Dau cua cac cudn ddy cia cuc
tir duge nbi vao hai vong tiép xic cta hé thong kich tir. Duéi day cta vanh rotor c6
gin cic vong dém phanh /5 qua no cac gudc phanh 74 c6 thé ép chat khi phanh him t6
may.

Véi duong kinh nhé hon 1400 mm truc may phat /9 thuong duoc duc lién voi
bich, khi duong kinh tryc 16n hon ching thuong duoc 1am rdi thanh hai chi tiét riéng
va han lai v6i nhau. D6i khi truc mdy phat duoc 1am thanh hai nira hinh tru bang thép
can udn cong va han lai véi nhau theo chiéu doc va sau d6 han véi bich. Chiéu day tim
thép can khong qua 100 mm. Thong thudng truc may phat va truc turbin dugc lam
rong bén trong vi muc dich kiém tra chat luong lap ghép truc va trong van hanh st
dung dé bd tri cac duong 6ng din dau diéu khién canh banh xe coéng tac turbin (
BXCT) hodc 6ng din khi dé giam su dao dong ap suét cuia dong chay trong BXCT.
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Hinh 1-2. Cat ngang té6 mdy véi mdy phdat dién kiéu treo
Stator - phan c6 dinh ciia may phat c6 cau tao gom 161 thép tir 70 va cudn cam dién
xoay chi€u /7, chung dugc gan trén gia do 9. Cudn cam c6 dang ong hodc dang thanh
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duoc nbi ndi tiép tao theo cic pha cua dong dién xoay chiéu. L3i thép tir dugc lam
bang cac 14 thép mong tir tinh cao véi chiéu day 0,5 mm trong d6 bd tri cac ranh quan
day va cac ranh thong khi caa hé théng 1am mat may phat 2 va 8. Stator thudng duoc
gia cong thanh 2-6 phan va lap ghép véi nhau bang bich ndi va bu 1ong. Gia may phat
( con goi 1a vo may) duogc dat 1én khéi bé t6ng bé do cua may phat va néo vao bé tong
bang bu 1ong. Dong dién dugc dan t6i may bién ap nh(y cac day dan 6.

O truc cliia may phat duoc chia thanh hai loai: 6 truc hudng 4 tiép nhén cac luc
vudng goc voi truc va 6 truc d& 3 tlep nhan cac luc doc truc cta toan bo to may. ( 0O
tryc d& con goi 14 6 truc chinh)

O tryc hudng cia cac may phat truc dung thuong 14 cac vong bac boi tron bang
dau, cic vong bac nay duoc diéu chinh bang bu 1ong dé diéu chinh khoang cach giita
bac va truc.

O truc d& tiép nhéan cac luc theo phuong thang dung bao gdm trong lugng tat ca
cac phan quay cua to may va luc doc truc do ap luc cta dong chay truyén qua BXCT
cta turbin. ap luc nay c6 thé dat 80%-140% trong luong cua cic phan quay. Nhu viy
tai trong 6 truc nay tiép nhan 1a rat 16n co thé dat téi 34 MN ( 34.000 KN ) va no 1a bd
phan quan trong cta td may. Dé cho t6 may lam viéc an toan va tudi tho cao can phai
dam bao sao cho ton thit néng lu0‘ng do ma sat trong n6 1a nho nhét, sy phan bd tai
trong tur phan quay 1én cac phan c¢b dinh phal tuong dbi déu.

O truc d& thuong duoc 1am dudi dang két cau cung hoic két cau dan hoi bang thuy
luc hoidc bang 16 xo. Phan quay bao gdm bo phan ti gin chit voi truc ¢ va gan 1én né
la dia b voi mat tron phia dudi. Phan ¢ dinh gdm cac vong bac bang hop kim hinh
cung dat trén cac hop dém thuy luc d truyén tai xudng dudi. Yéu cau phan tiép xuc
giita phan quay va phan ¢ dinh khong cho phép dé xay ra ma sat kho, 16p mang dau
gifta cac mit tiép xuc khoang 50-100 micro mét, vi vy toan bd 6 truc d& duoc dit
trong bé chira dau e. Trong qué trinh khoi dong va tit may, do toc dd quay giam nho
nén kha nang khong dam bdo tao mang dau trén toan bé mat dia bac, trong truong hop
nay nguoi ta lam trong vong tua cua bac nhitng ranh ma theo dé dau ap luc cao duoc
tur dong bom vao trong cac trudng hop ndy. Dién tich mit tiép xtc yéu cau sao cho ap
suat mit tiép xuc trén bac khong vuot qué 4-6 MP.

Gia d& cac 0 truc co: gia chit thap trén /, gia chita thap dudi 20 va kich neo 5. Gia
chir thap 1a mot két cau thép dang khung dam ré quat dé d& cac b truc d& va 6 truc
huéng. Gia chir thap trén dit phia trén rotor d& 6 truc d& va 6 truc hudng, gia chir thap
dué6i lam nhiém vu d& 6 truc hudng phia dudi rotor may phat. Do 6 truc d& ndm trén
rotor nén rotor va BXCT turbin dugc treo trén gia chir thap trén va do vady may phat
loai ndy dugc goi 12 may phat kiéu treo. Gia chir thap trén duoc dit trén gia vo cia
may phét. Kich thudc va két cau gia chir thap phu thudc vao tai trong ma né ganh chiu,
vi viy ¢ may phat kiéu treo gia chit thap trén c6 chiéu cao 16n hon nhiéu so véi gia
chir thap dudi. Giira cac dam ré quat cuia gia chit thap trén duogc lap cac tim thép lam
nip diy may phat. Trong nhiéu trudng hop cac gia chit thap duoc lam dudi dang dam
doi thong thuong.
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Hinh 1-3. Cdt ngang té6 mdy véi mdy phdt kiéu 6 ¢é gid chir thip ddt trén ndp turbin

b. May phat kiéu 6:

Uu diém ctia may phat kiéu treo 13 tinh 6n dinh cao, khong bi rung dong. Nhung
nhuoc diém cua chung 1a chiéu cao gia chit thap 16n anh hudng téi chiéu cao gian
may, mit khac khi stra chira totor bat budc phai thdo d 6 truc chinh.

Diém khéc biét co ban ctia may phat kiéu 6 13 6 truc d& nam dudi rotor may phat,
gia chir thap duéi d& 6 truc s& co chiéu cao 16n. Nhung cic may phat truc dimg cong
suit 16m hién nay thuong st dung gié chir thap dudi cé6 dang thung chup hinh nén cut
17 dat trén nip turbin ( hinh 1-3). Lam nhu vy c6 thé giam duogc kich thude va trong
lugng cua may phat khoang 7-10% so v&i gia chir thdp ngang thong thuong dat trén
khéi bé tong thanh giéng turbin.

Nhuge diém ctua may phat kiéu 6 1a tryc t6 may dé bi rung dong véi mirc d6 16n
hon so voi may phat kiéu treo nhung c6 uu diém 1a cho phép sira rotor may phat khong
can phai thao d& 6 truc d& va do d6 khong phai tién hanh can chinh lai truc, giam thoi
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gian dai tu sua chita. Hon nita gia chit thap trén c6 chiéu cao thap c6 thé lam gidm
chiu cao cua gian may va vé mdt my quan gian may s€ thoang dep hon.

c. T6 may thuy dién kiéu capxul.
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Hinh 1- 4. T6 mdy capxul cia TTP Kievskaia ( Ucraina).

May phat ctia té may capxul (hinh 1-4) dugc dit trong vo thép 7 ( capxul ) ¢6 hinh
dang luu tuyén dé giam ton that thuy lyc. Capxul dugc dat trén cac tru thép 8 va céac
stator ( try) turbin /. Ldi ra vao capxul véi gian méy phia trén thuong sir dung giéng
dung 2. trong

T6 may thuy dién capxul ban dau chi st dung & cac TTD thuy triéu nhung ngay
nay chiing dugc sir dung rong rii & cac tram thuy dién cot nude thap (H <20 m ). Do
dong chay trong cac bo phan dan dong thang nén kha ning qua nudc cua turbin loai
nay lén hon so vdi turbin c¢6 cung BXCT truc ding khoang 10-15%. Do do6 sir dung
loai to may nay cé thé giam kich thudc nha may va giam von dau tu xay dung 10-
20%.

Trong nhiéu truong hop c6 thé két hop cac tru d& capxul voi 16i ra vao lién thong
v6i gian may. Stator may phat 13 mot phan cta vo capxul. Bé giam kich thude cua
capxul may phat dién sir dung hé théng 1am mat hoan toan bang nudc ca rotor 3 1dn
stator 4. duong kinh capxul thudng bang (0,9+1,2) D, - duong kinh BXCT turbin.
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Trong cac trudong hop cot nude thip, te d6 quay ctia may phat nho dan t6i kich thude
clia né phai 16n, dé giam kich thuéc may phat nguoi ta thuong sir dung bo truyén dong
dé tang téc do quay 1én khoang 6+10 1an. Pudng kinh BXCT turbin véi cot nude H <
25 m, N <55 MW nén chon trong gioi han 4 +8 m, day la cac han ché t6i thiéu dé bd
tri thiét bi trong capxul va tdi da do tinh phirc tap ctia két ciu 16n trong nude va ban
than BXCT.

d. Cdc hé thong phu ciia mady phat.

Hé thong kich tir. Hé thong kich tir cung cap dién mot chiéu cho cac cudn diy cia
rotor tao nén tlr trudong quay. Cong suit ctia hé thong nay khoang 0.5 + 1% tong cong
suit cac t6 may. Khi mét dién mét chiéu thi t6 miy hoan toan sa tai, vi viy hé thong
kich tir phai c6 do tin cdy rat cao va phai doc 1ap cho timg t6 may mat.

Trudce diy thuong sir dung hé thong kich tir truc tiép v6i may kich tir dit truc tiép
1én phia trén rotor may phat, truc ciia may kich tir ndi v6i truc may phat, vanh gép cia
may kich tir ndi v6i dau vao cudn day cua rotor.

Céc may phét hién dai cong suét 16n thudng st dung hé thong kich tir gian tiép véi
nguén dién mét chiéu doc 1ap. Nguff)n dién mét chiéu nay co thé do dong co di¢n
khong déng bd cung cép hodc st dung h¢ théng dién ty dung voi cac thiét bi nin dong.
Nhung dé dam bao do an toan cao dbi véi hé thong kich tir thuong st dung dong co
dién xoay chiéu phu lap chung truc véi may phét riéng cho timg to may.

Hé thdng kich tir gian tiép nay c6 uu diém lam giam chiéu cao phan dinh may phat
dién va ré hon.

Hé théng phanh ham té6 mdy. Dé giam thoi gian may phat quay véi toc do nho, khi
d6 46 day mang dau bdi tron trong céc 6 truc giam di dang ké gay nguy hai cho tryc va
6 truc can phai ¢ hé thng phanh t6 may. Hé théng nay dugc bd tri trén gia chir thap
duéi hodc trén bé bé tong d& may phat. Hé thong phanh thudng sir dung 1a cac kich sir
dung khi nén ap suét 0,6 + 0,8 MP c6 gbi dém 4p sat gubc phanh dudi ddy rotor. Qua
trinh phanh ham thuong bat dau khi téc do quay cua mday phat giam con khoang 25 +
30% tdc d6 dinh muc.

Hé théng phanh con str dung dé nang phan quay to may lén khoang 30 + 40 mm
du dé thao d& 6 truc chin khi stra chita va lap dat no. Trong truong hop nay can cé
may bom dau chuyén dung véi ap lyc khoang 10 MP bom dau vao cac xi lanh cua
kich phanh.

Hé théng lam mdt mdy phat. Khi 1am viéc 15i thép tir va cac cudn day dién déu san
sinh mot nhiét luong twong di 16n. Thong thuong sir dung cac canh quat gan bén trén
va bén dudi rotor, khi rotor quay cic canh nay tao thanh nhimng chiéc quat dé quat gi6
qua cic rinh lam mat ciia rotor va stator may phat, gi6 dugc déy tir phia trong ra ngoai.

Vi cac may phét cong suit N > 15 MV.A thuong st dung hinh thie 1am mét kiéu
kin tuan hoan. Khong khi nong dugc thdi qua may lam mat voi cac 6ng dong dan
nudc. May 1am mat vé nguyén tic duoc gin truc tiép vao stator may phat nhung ciing
c6 thé bo tri theo cac phuong hudng kinh ddi véi truc.
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Dé tang hiéu sudt may phat c6 thé bang cach ting cudng hé théng lam mat ma
khong can 1am tang khoi luong cia 18i thép ciing nhu cua cac cudn ddy. Thuce hién giai
phép nay c6 thé ting luu lugng quat khong khi ciia cac canh quat bang cach ting kich
thudc cia chiing hodc sir dung hé théng thoi khi riéng.

Bién phap lam mat truc tiép bang nude 1a c6 hiéu qua nhit vé mat truyén nhiét.
Khi d6 cac day dan dién cua stator va do6i khi ca ciia rotor duoc 1am dudi dang cac dng
rong va qua d6 nudc loc sach chay qua ( nude chung cét). Nude sach ndy lai dugce nén
qua may lam mat sir dung nudc thong thuong. Mic du 1am mat bang nudc phic tap
hon so v6i 1am mat bang khong khi nhung st dung n6 1am ting dang ké cong suat phat
dién hodc giam dang ké kich thudc cua no khi cing cong suit (¢ thé giam dén 30%
chiéu cao 13i thép tir).

Hé thong do luong bdo vé . Hé théng nay cung cap thong tin vé ché do lam viéc
khong binh thudng cuia to may va tu dong hoan toan dimg may khan cap khi cac chi sd
ki thut vuot qua mirc gidi han. Trong hé théng nay bao gdm cic mach bao vé bang
cac tin hiéu ( A&m thanh, 4nh sang...). H¢ théng tin hi€u canh bao s€ lam viéc khi co6 su
sai 1éch so v&i ché d6 1am viéc binh thuong ciia mot b phan nao dé cua to may, con
cit tai su ¢d chi trong trudng hop céac chi s6 ki thudt vuot qua mirc gidi han.

Cac thiét bi do nhiét d6 duoc bd tri dé kiém tra cac 6 truc va may lam mat. Mot
loai thiét di do nhiét duoc ndi v6i mach tin hiéu dé thong bao con loai khac ndi véi
mach ro le bao v¢ tu dong cit tai khi can thiét.

Ngoai cac hé thong trén, trong may phat con b tri cac bd phan lién két téi hé
thong phong chay ciia TTD.

e. Xdc dinh cdc thong so va cdc kich thudc co ban cua may phat.

Kich thudc chu yéu ciia may phat dién 1a dudng kinh ngoai 16i thép tir cua stator
D, va chiéu cao 16i thép tur /.

Nhién hiéu may phat thé hién loai may phat, hinh thirc lip may ( dimg, ngang) kich
thude ( D,, 1), s6 cuc tir va ngoai ra con thé hién mot sé dic diém vé kha nang lam
viéc trong cac diéu kién khac nhu khi hau...

Vidu : CB 940/235-30
- C - Loai may phat dong bd
- B —truc ding
- 940- Da =940 cm
- 235-1a=235cm
- 30 - s6 cuc may phat 2p =30.

Véi may phat cong suat 16n N > 20 MW thudng duoc thiét ké ché tao theo timg
chiéc cho cac cong trinh cu thé. Vi vay khi thiét ké TTD trong cac giai doan thiét ké
ban dau cac kich thudc co ban cta may phat dién tam thoi xac dinh so bo theo kich
thude cac may phat da duoc ché tao cuat cac TTD c6 cong suit va sd vong quay tuong
tir hodc Iya chon theo may phét da dugc ché tao san. Trong trudng hop lya chon may
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phat c6 sén trong bang tra phai dam bao diéu kién tiéu chuan s vong quay dong bd
con cong suat may phat co thé chon véi mirc d6 sai 1éch khong qua + 5%.

Nmf: [Nmf] i5%,

Nyne = [nmf] 5

Trong trudng hop nay dudng kinh 13i thép tir cta rotor D; ( trong thuc té khe ho
giita rotor va stator khoang 15+25 mm khong phu thudc kich thudc va cong sudt nén
c6 thé xem nhu gan bang dudng kinh trong cia stator) gilt nguyén va hiéu chinh lai
chiéu cao 13i thép tir la theo ty 1& v6i cong suit :

N
L=y Di = [D}; (1-3)

trong d6 : Ny, [Ny - twong tmg 1 cong suat may phat thiét ké va cong suat may
phat ¢6 sin trong bang tra.; la, [la] - twong tGng 14 chiéu cao 15i thép tir ctia rotor may
phat thiét ké va may phat c6 sn trong bang tra.

Trong trudng hop may phat thiét ké khong thoa man cac diéu kién tuong tu ké trén
thi ciing c6 thé st dung cac cong thirc kinh nghiém san xuét cta cac cong trinh di xay
dung dé xac dinh kich thudc co ban ciia may phat va trong cc giai doan tiép theo s&
chinh xé4c ho4 theo cac diéu kién cong nghé cho timg cong trinh cuy thé.

Cong suit toan phan dinh mirc ctia may phat c6 thé xac dinh theo cong thirc:

N

o MVA (1-4)
cos @

Smf =

Cong suét tinh toan dugc diéu chinh hé sb phu thudc va hé ) cong suit tac dung
cosQ:

So=kS.s+ ,MVA (1-5)
Bang 1- 1.
cosQ 0,80 0,85 0,90 0,95 1,0
k 1,08 1,07 1,06 1,045 1,0

Cong suat trén mdi cuc may phat

S MVA (1-6)
2p

2p - s cuc tir may phat dién.

S* =

Chiéu dai cung tron vanh bé tri cuc rotor :
T =AS™*  m. (1-7)
Cachésd : A, a - xac dinh theo bang 1-2 phu thudc vao ché do lam méat may phat.
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Puong kinh rotor xac dinh :

Tt 2p
D, = —— m 1-8
- (1-8)
Puong kinh rotor D; phai dam bao dé van téc dai cua cac bd phan quay 16n nhat

khong vuot qué tri s6 cho phép khi turbin & trang thai quay 10ng:
60 V

< — 1-9
nk n, (1-9)

trong do: V, - van tbc dai quay 16ng cho phép 16n nhét 1iy bang: V, =160 m/s

khi Sppe < 175 MW, V, =185 m/s khi S,;> 175 MW; k_ =2%- hé s6 quay long cia
Io

turbin; n;, - s0 vong quay quy dan & ché d6 16ng tdc; n;, - s6 vong quay quy dan & ché
do tinh toan cua to may. Hé $b k, co thé xéac dinh trén duong dac tinh téng hop cua
turbin vo1 do0 mé 1o6n nhét ctia canh hudng nudc. Ddi vé6i turbin canh quay thi n; xac
dinh theo gia tri 16n nhat trong tit ca cac ché d6 canh quat vé&i cac goc dit canh khac
nhau.

Pé co thé tién hanh thio ldp turbin ma khong phai thio d& stator may phét thi
duong kinh t6i thiéu cta rotor phai thoa man:

Di > D, +0,6 m - dbi v6i may phét c6 gia chit thap dudi.
Di > D, +0,2m - doi véi may phat c6 gia d& 6 truc dudi dit trén nap turbin.
Di > D, +2,0m- d,(*)i truong hop can tién hanh lap g‘hép rotor trong hé ma'lqy phat.

D,- duong kinh giéng turbin dugc xac dinh theo di€u kién thiét ké cu the, so b
c6 thé lay bang dudng kinh trong Dy, ctia stator turbin.

Chiéu cao 18i thép tir xac dinh theo cong thuc:

_30C,S,
tn D’

1 m; Cx=R/S”? (1-10)

a

va phai thod man diéu kién : l/t* =1,5+ 4. Trong thuc té do diéu kién van chuyén
cudn ddy cung 15i thép tir, chiéu cao 15i thép khong nén lay qua 2,75 m va thudng lay
theo cac gia tri sau:

1, = 40; 80; 100; 110; 130; 140; 150; 175; 190; 210; 230; 250; 275 cm.

Bdng 1-2

Heé s6 Lam mat khong | Lam mat nudc + | Lam méat khong khi
khi khong khi

A 0.529 0.451 0.432

oc 0.246 0.239 0.239
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R 18.8 8.9 8.6

0.18 0.105 0.105

<

Sau khi xac dinh dugc duong kinh va chiéu cao 15i thép tr rotor D; va I, c6 thé so
bd xac dinh céc kich thudc khac ctia may phat theo bang 1-3 va hinh 1-5 trén co s& céac
kich thudc co ban D; va 1,. ( trong d6 kich thudc a - khoang cach tir dinh gia chita thap
dudi dén day stator, c- chidu dai truc may phat tir day gia chit thap dudi dén bich ndi
véi tryc turbin.).
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Hinh 1-5. Céc kich thude co ban ciia mdy phat. a- kiéu 6, b- kiéu treo

Can cir vao ty sd giita D; va 1,, toc d6 quay ciia may phat dé phan biét may phat
kiéu 6 hay kiéu treo:

May phat kiéu treo duoc sir dung khi Dy/l, < 4, con may phat kiéu 6 dugc st dung
khi Dy/l, > 5. Trong khoang Dy/l, = 4 +5 néu toc d6 quay n, > 150 v/f - chon méy phat
kiéu treo, nguoc lai chon may phat kiéu 0.

Ngay nay cac may phat kiéu 6 cong sudt 10n, gia chir thap dudi dd 6 truc chin cua
chung thuong dit trén nap turbin dé giam chiéu cao phan dudi nude nha may TD.

Duong kinh ngoai truc turbin duge x4c dinh theo cong thirc:

d, =(12+14R/N . /n, ,cm (1-11)

Puong kinh trong truc turbin:

d; =4/d,(d>~113N,,/n,)  em (1-12)

trong d6 céng suit may phat N, kW, no - vong / phut.

Puong kinh truc léy chan 5 cm khi d, =60 + 100 cm, chan 10 ¢m khi d, > 10 cm
theo chiéu ting kich thuéc.

Trong luong toan bd may phat dién so bd co thé liy bang:
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Gm=wD;1l, ,tin (1-13)
Trong d6 hé s6 y = 44 + 50 - ddi v6i may phat kiéu 6; y = 48 + 58 - dbi v6i may

phat kiéu treo.
Bang 1-3.
T B0 phian | Thong sb KIA Kf’“ may phat ———
T hi¢u | Kiéu Treo ‘ Kiéu O
D .k ngoai 16i thép | D,= | D;+(0.50 - 0.90 m)
Chiéu cao MF hg= | la+0.75m ( hodc 1.5m)
1 | Stator (1.15+0.0007n,)D;  khi
n,<250 1.05+0.0017n,
Budng kinh ME-| 1y _ | 0.9240.0016n)D;  khi f)i )
1n,>250
Gia chit | Chiéu cao hi= | (0.20 - 0.25)D; (0.10 - 0.12)D;
2 | thap Pudng kinh D= | Dy
trén s
5 i Chiéu cao h,="](0.10 - 0.12)D, (0.25 - 0.30)D,
3 gll; chir Puong kinh D= | Dg + 0.4m
du:(’yi Khoang cach a= (0.20-0.30 )m ‘ (0.40 - 0.50 )m
Khoang cach truc | C= (0.80-1.00), m
4 1O  truc | Chiéu cao h3= | (0.20 - 0.25)D; (0.15 - 0.20)D;
chén Puong kinh D;= | (0.4-0.5)D;
5 | Chop MF | Chiéu cao h,="|{(0.30 - 0.50), m
Duong kinh d= (0.20 - 0.25)D;
Puong kinh Dy= | (1.50 - 1.85)D; (1.40 - 1.50)D;
6 |msmp | CMew ddy mdy | a5 0375, m
lam mat
Khoang cach dilai | b> | (0.40-0.50), m

Trong lugng cua rotor cting véi truc thuong chiém 50-55% trong lugng chung cta
may phat. May phat hién nay c6 dudng kinh vo ngoai dat dén 20 m, chiéu cao 4-5 m
va trong lugng co thé dat 2000 tan.

Momen da cta ctia rotor may phat c6 thé tinh so bo theo mot s6 cong thire kinh
nghiém, vi du :

GD’>=29D/lp, , T.m’, (1-14)

trong d6: D;, 1, - m ; @; — hé sb phu thudc vao sb cuc may phat dién: voi 2p <32
chon @; = 0.,75, con nguogc lai xac dinh theo cong thirc kinh nghi¢ém gén dang:
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1.2.3. Cac thiét bj co khi trong nha may thuy dién
Thiét bi co khi ciia TTD bao gdm cac loai cira van va cac thiét bi nang chuyén
phuc vu cho viéc déng mé va lap rap sira chita chung. Céc thiét bi nay bd tri tai ctra lay
nuéc da duoc trinh bay trong chuong I phan I cua gido trinh nay.

1. Civa van trén dwong éng din nwéc turbin

Trong céc loai nha may thuy dién kiéu sau dap va duong dan voi dudng 6ng dai,
trudc budng xodn turbin con ¢ thé bd tri cac cira van trong trudng hop st dung dudng
ong r& nhanh hodc TTP cot nude cao H > 200-300m.

O TTD c6t nude cao, clra van trudc budng xoin co cong dung tranh cho canh
huéng nude phai chiu ap luc 16n khi ngimg 1am viéc, giam ton that nude ro ri qua canh
hudng nudc va co ban bao vé canh hudng nudc khoi bi pha huy do khi thuc khi nuée
10 1i qua ching véi luu téc 16n. Khi bd tri cira van trudc budng xoan thi cac cira van
nay con két hop lam nhiém vu bao vé t6 may khoi ché d6 quay 16ng khi hé théng diéu
khién chiing khong 1am viéc. Pbi véi TTD c6 phuong thirc cip nude doc 1ap, cira van
trudc buff)ng xoan dugc bd tri & tat ca cac truong hop cot nude 16n hon 300 m, hoac
duong 6ng dai trén 300-400 m. Trong trudng hop ¢t nude nhd hon 200 m chi bd tri
khi thoi gian lam viéc cta turbin dudi 3000 gid/ nam. Con ddi véi TTP cap nude theo
nhoém véi éng dan nuéc chung cho mot s6 to may thi cira van duge bd tri trén tat ca
cac 6ng r& nhanh. Trén hinh 1-6 1a so d6 bd tri cac cira van trén tuyén dudng dng ap
luc.

Van dia ap dung v6i cac dudng ong c6 duong kinh tir 0,5 + 8,5 m, véi duong kinh
nho sir dung cho cac cdt nude dén 600m, duong kinh 16n hon 4,0 m 4p dung cho cot
nude dudi 170 -230m. Trén hinh 1-7 1a so dd céu tao cua cac loai cira van dia. Diém
dic trung ciia cAu tao van dia 13 phan hop van ctia nd gidng nhu mot doan 6ng hai dau
c6 bich dé ndi tiép voi duong éng bang bu 16ng, trong hop van 1a dia thép co giodng
chén quay xung quanh truc va duoc diéu khién bang thuy luc tir bén ngoai. O vi tri
dong mat dia vudng goc véi dong chdy, truc quay cia dia vé nguyén tic luén nim
ngang. Trudc va sau clra van ngudi ta bo tri 6ng can bang ap luc dé giam luc mé cira
van. Céc loai van dia khac nhau co ban la hinh dang cua dia van nhu thé hién trén hinh
1-7. Van dia duong kinh khong 16n 1dm c6 thé lam bang thép dic két hop han, hop van
thuong 1am thanh hai phan va han ghép lai voi nhau. O truc thuong duéi dang bac
ddng boi tron bang md.Van cau thuong st dung & cac TTD ¢ot nudc cao (H = 120 +
1800 m)., khi c§t nudc cao hon 600 m chi st dung loai van nay. Trén hinh 1-8 Ia
nguyén 1y cdu tao ctia cac loai van ciu.

Pic diém ciu tao co ban cua van cau 1a phﬁn quay cua no6 c6 dang nhu mét doan
dng. Khi mé phan nay tao véi 6ng thanh doan lién tuc c6 dudng kinh cing véi duong
kinh 6ng nén khong lam thay d6i huéng va do 16n van toc khi qua né, c6 nghia 1a ton
that thuy luc s€ khong dang ké. Cac loai van cu khac nhau & két cau hop van, phﬁn
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quay va hinh thtrc chén. C6 ba loai co ban la: a - mat van kiéu dia; b- mat van hinh
cung; c- mit van dang hai ddu nam trong hop van. Loai mit van hinh dia c6 duong
kinh 0,8 + 4,2 m st dung & ¢t nudec H = 170 + 800 m hodc hon, van hai mat co

! i &
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Hinh 1-6. Vi tri cdac cwa van trén ong dan nuoc turbin.

I- Cot nuwée H < 200m; II- H> 200+300m; III- H >150+200 m; IV- H ~ 200 m, dwong ong
dan nwée hé trén mat dat va dan nwée turbin bang dwong ham; V va VI - H ~400 m va H ~
800 m, dwong ham dan nwée va dwong ong dan mede turbin dé hé trén mdt dat; 1- van sira

chita kiéu van phang; 2- van céng tdc kiéu van phang; 3- van sira chita kiéu van phang hodc
van dia; 4 - van c¢éng tdc kiéu van phang hodc van dia; 5- van céng tdc kiéu van cau hodc
dia; 6- van céng tdc kiéu van cau; 7- van sira chita kiéu van cau; 8- van sira chita kiéu van

dia; 9- van céng tdc kiéu van dia; 10- van con trén ong xd nude; 11- ong xd nude; 12- duwong
ham ddn nwéce dp e, 13- thap diéu dp; 14- ong dan nwée turbin dat ho; 15- ong dan mede

dat ho, 16- duwong ham dén nuée turbin.

Hinh 1-7. Nguyén Iy cdu tao cdc logi van dia.
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a- Mat dia 16i; b- mat dia phcfng; c- dia dang khung dam véi mot mat chiu ap; d- d dang
khung dam véi hai mdt doi xieng. 1- hép van; 2- dia; 3, 4- cdc logi giodng chén; 5, 6 — bé
phdn hwdng dong dat cé dinh; 7- ranh thodt nwée ro ri; 8 - dam gan; 9, 10 - thép mat; 11-
giodng noi éng.
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Hinh 1-8. Ngyén Iy cdu tao cdc logi van cau.
a - mdt van kiéu dia; b- mdt van hinh cung; c- mat van dang hai dau nam trong hop van. 1-
phan quay; 2- hop van; 3- gioang chen, 4- gioang thao lap; 5- vit diéu khién gioang thao lap,
6- ong co dinh; 7- mat van quay.
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Hinh 1- 9. Pé thi xdc dinh pham vi ung dung, trong lwong van dia va van cau

I - Viing lam viéc van dia; 2- viing lam viéc van cau; 3- trong lwong van dia H =25 +120m;
4- trong lwong van cau H =280 +950 m;
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duong kinh 0,8 + 3,15 m st dung ¢ ¢t nuéc H = 45 + 310 m, van hinh cung voi
duong kinh 0,8 + 3,15 m st dung ¢ ¢t nuéc H = 115 + 800 m. Kich thudc va trong
luong ciing nhu gia thanh ché tao van cau 16n hon dang ké so v6i van dia. Trén hinh 1-
9 1a cac dd thi xac dinh gan dung pham vi sit dung va trong luong ciia cac loai van
nay.

2. Civa van civa ra ong hiit.

Cira van tai ctra ra 6ng hit v6i muc dich stra chita turbin, khi d6 can phai dong cira
van nay dé bom can nudc trong budng xoin va 6ng hat. Cira van nay thuong 1a van
truot phang mot ting hodc nhiéu ting. Vi tri ctia nd cd thé & cira ra, giita hodc dau
doan loe ctia ong hit.

Thong thuong nguoi ta sit dung mdt hoac hai bd ctra van nay cho toan by nha may
tuy theo sb luong to may. Viéc dong mé ctra van ndy co thé bd tri cau truc ¢ phia trén
6ng hut, thuong 1a cau truc kiéu chan dé hoac toi di dong trén dam cb dinh.

3. Thiét bi ndng chuyén.

Thiét bi nang chuyén chinh trong nha may thuy dién 1a cau truc phuc vu cho lip
rap va stra chira to may.

Thong thudng cau truc chinh bd tri trong gian méy, tim hoat dong cta né chung
cho toan bd gian may. Trong mot sb truong hop, phuc vu cho thao lap van trudc budng
xo4n nguoi ta st dung cau truc riéng.

Cau truc chinh c6 tai trong rat 16m, co thé dén 1000 tan, tuy nhién tuy vao trong
luong vat cau 16n nhat (rotor) va kich thudc nha may ma co thé sir dung cau truc kép (
2 cai). Trén hinh 1-10 1a vi du vé hinh hang va kich thudc cua cau truc 250/30 T, moc
chinh c6 stc nang 250 T, méc phu - 30 T.

1.2.4. Thiét bi dién

Thiét bi dién cua tram thuy dién bao gdm: diy dan dién tir may phat, may bién ap
chinh tram phan phdi dién, hé thong dién tu dung, hé thong do luong kiém tra va diéu
khién, thiét bi diéu khién trung tam.

Pién ap dau ra may phat tuy thudc vao cong suit co thé tir 3,5 + 24 KV, viée
truyén tai tir may phat dién dén may bién ap voi dong dién 16n doi hoi day din tiét
dién 16n va ton thit dién ning ciing 16n, hon nita day din dit tién nén doi hoi may bién
ap phai bo tri that gan may phat dién. Vi cong suat may phat dudi 100 MVA doan
day din nay thuong dé tran, khi cong sudt 16n hon ching thudng 13 cac cap dién
chuyén dung.

May bién dp chinh nham nang cao dién ap dé tai dién di xa. Phu thudc vao hé
théng ma TTD cung cép, dién ap cao thé ctia may bién ap ( MBA) c6 thé 35, 110, 220,
500 KV hoic cao hon. May bién ap chinh vé nguyén tic duoc b tri ngoai troi, ching
doi hoi phai 1am mat bang khong khi hodc bang nudec.

CAu tao cac bod phan chinh cua may bién ap thé hién trén hinh 1-11, a. Cac bd
phan chil yéu gém v6 may chtra dau cach dién 1 trong d6 1a cac cudn day va 16i thép tir
( rudt may), cac dau day din vao va ra véi cac sir cach dién cao thé va ha thé 23, cac
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may 1am mat bang khong khi 4 voi cac quat gi6 ting cudng 6, thung dau phu 5 véi dng
do dau 7 dam bao cho dau trong may bién ap c6 ap suat 6n dinh trong qua trinh lam
viéc. May bién ap dit trén hé théng dudng ray chung cho toan tram va c6 thé van
chuyén vao gian may dé stra chira. May bién 4p cong suat nho hon 50 MVA thuong
dat trén bon banh xe, voi MBA cong sudt trung binh va lon dat dat trén nhiéu xe lan,
mdi xe ¢6 bdén banh. Dé van chuyén MBA vao gian lip rap ngudi ta di chuyén dén chd
chuyén huéng cua duong ray, dung kich thuy luc naing MBA 1én va quay chiéu cac xe
lan theo huéng ray can di chuyén. Chiéu rong duong ray thudng lay bang chiéu rong
duong ray théng dung cia giao thong con chiéu khoang cach giita cac banh xe hoac
cac xe lan phu thudc vao kich thude cau truc cé thé 1a 2000, 2500, 3000 mm.

May bién 4p dugc phan thanh hai loai theo sb cudn day: hai cuén diy va ba cudn
day. Loai hai cudn day dung d¢ tang dién 4p may phat 1én mot cap dién ap, con MBA
ba cudn day ting dién ap 1én hai cAp khac nhau cung cdp cho hai hé théng khac nhau.
Theo s6 pha ngudi ta ché tao may bién ap ba pha va may bién ap mot pha.

Nhan hiéu ctia may bién ap phai thé hién cong suét, dién ap, phuong phap lam
mat, s6 pha va kha nang lap dat ngoai troi.

Kha nang vuot tai tam thoi cua MBA trong mot s it gio co thé dat 30 + 40%,
con kha ning vuot tai 1au dai c6 thé tir 5 + 10%.

Kich thudc so bo cua MBA ¢6 thé xéac dinh theo cac dd thi hinh 1-11, b: dudong
lién nét trong biéu dd xac dinh trong luong 13 trong luong toan bd MBA, con duong
khong lién nét 13 trong luong phan rudt. Luong diu so bo tinh ¢ muc 1 kg cho 1 KVA
cong suit.
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Hinh 1-10. Cau truc dién sirc nang 250/30 T va do thi xdac dinh trong luong cau truc

1- cau truc; 2- xe ndng moc chinh va moc phu, 3- banh xe cau truc; 4- moc chinh; 5- moc

phu; 6- buong diéu khién; 7- déng di chuyén cau truc.
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Hinh 1-11. Céc b6 phdn va kich thuée chii yéu mdy bién dp ba pha.

a- May bién ap; b- do thi xdc dinh so bé cdc kich thudce va trong luwong may BA. 1- vo, 2-
banh xe; 3- sik cach dién; 4- mdy lam mat; 5- thung dau phu, 6- quat gié; 7- ong do dau
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Hé thong dién tw diing phuc vu cho san xuat ctia ban than TTD chiém khoang 0,2
+1,0% dién nang san xuat. Cac ho tu dung dugc chia lam ba loai : Loai khong cho
phép mat dién khi lam viéc (cac hé théng dau, cép nudc ki thuat, khi nén, kich tu,
phong hoa, diéu khién may cit & cu dao, diéu khién cac cira van cong tac, chiéu sang
trong nha); loai cho phép mét dién tam thoi trong thoi gian ngan ( hé thong thdo nudc
t6 may, thoat nudc ro ri, chiéu sang ngoai troi...), loai cho phép mit dién dai trong mot
thoi gian nhét dinh ( hé thong loc va xtr Iy dau, cac xudng sta chira, cac kho chira...).

Hé théng dién tu dung tuy theo tung loai thiét bi st dung dién &p tr 220 V dén 10
KV. Vi vdy can c6 may bién ap ha thé nbi tryc tiép may phat hodc tir hé théng thanh
gbp dién 4p may phat.

Trong nha may dién bd tri cac thiét bi phan phdi dién a4p may phat. Tat ca cac
thiét bi nay vé& nguyén tic dugc lap dit theo bo ( cum) dé khi sira chira c6 thé thay thé
dé dang. Chung duoc lap dit doc theo toan bd chiéu dai nha may, trong cac gian co
chiéu cao 4-5m, chiéu rong 6-8 m.

Tram phan phdi dién ap cao duoc bd tri ngoai troi, so d6 dau day va vi tri va
thiét bi ctia n6 s& dugc trinh bay trong muc 1-7.

1.2.5. Céc h¢ théng thiét bi phu S

Cac h¢ thong thiét bi phu bao gom: H¢ thong dau, cap nudc ky thuat, khi nén,

phong hoa, thdo nudc stra chira va ro ri s€ dugc trinh bay trong 1-6 dudi day.

1.3. KET CAU VA KiCH THUOC PHAN DUOI NUOC NHA MAY THUY PIEN
1.3.1. Cac k’é't cﬁq phin duéi nwdc cia nha may

1. Thiét bi bo tri phan dwoi nwéc nha mdy

Doc theo chiéu dai nha may (vudng goéc voi chiéu dong chay), phan dudi nudc
g6m nhiéu khdi turbin gidng nhau va ngoai cung 1a san lap rap. Tuy diéu kién dia chat
nén va chiéu dai, toan bo nha may c6 thé 1a mot khéi lién hodc cach nhau bang nhiing
khe 1un ngang cit nha may thanh timg doan. Trong mdi doan gdm tir mot hodc mot sd
t6 may, riéng phan san 1ap rap do chiu tai trong khac nén thuong duoc tach riéng khoi
cac khdi turbin. Phan dudi nude tinh tir dudi 1én c6 ting dng hit, ting turbin. V& phia
thuong luu trudc dng hat thuong b tri mot s6 hanh lang nhu hanh lang thao can nudc
budng xodn va dng hit, hanh lang tap trung nude tham, hanh lang phut vita xi mang va
kiém tra.

O tﬁng turbin, ngoai turbin con dat céc thiét bi phu cua tram thuy dién, cac hé
théng nay nham béao dam su lam viéc binh thuong cua céac thiét bi chinh: hé théng thiét
bi cung cip dau md, hé thong thiét bi cung cip nudc ki thuat, hé thdng thiét bi thao
nudc sta chita to may, hé théng tiéu nudc nha mdy, cac hé thong cap dién. Ngoai ra
con bé tri cac kho chira va mot sd phong phu, may tiép luc va co cdu diéu chinh.

Dudi san lip rap thuong b tri cac xudng, kho, cac phong a xit, 4c quy, may
bom, giéng tap trung nudc.

2. Coc két cAu chl yéu phdn dwdi nudc

242



Phan dudi nudc gdm cac bd phan din nude ( budng xodn, éng hut, dudong dng
turbin) hodc kénh x4 d6i voi tua bin xung kich. Tuy thudc vao loai nha may va loai tua
bin phan dudi nudc c¢6 khac nhau. Déi v6i tram thuy dién ngang dap phan dudi nudce
ctia nha mdy ngoai budng xoan, 6ng hit con ¢ ctra ldy nude lién két véi nha may, dan
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Hinh 1-12. Mdt cat ngang nha mdy thuy dién ngang dap
nudc tryc tiép vao budng xoan. Tram thuy dién sau dap va duong dan phan dudi nudce
chu yéu 1 budng xodn va dng hut, nudc vao budng xoin qua dudng dng ap luc dit
trong than dap hodc duong ong ap luc dit 16 thién ( nha may thuy dién duong dan).
Khi nha may thay dién 1ip tua bin xung kich géo thi phan dudi nude cua nha may don
gian vi khong c6 budng xoan turin va hinh dang phirc tap ctia dng hit, n6 chi 13 kénh
xa dan nudc ra ha luu.

Diéu kién dia chat nén c6 anh hudng rat 16n dén kich thudc va hinh dang phan
dudi nuéc ctia nha may nhat 1a ban day cua to may. Khi nha may xy trén nén da c6
cuong do chiu luc cao thi giam duoc chiéu day ban day, giam duoc thép gia cd nén,
nguoc lai xay trén nén dat yéu thi do day ban day ctia nha mdy rat 1on can gia cb cdt
thép nhiéu. Trong thuc té xay dung do diéu kién dia chét, nha may can dit siu xuéng
tang da gdc thi phai ding dng hit cong c6 do cao 16n méi dat duoc cac tham sb dién
ning cia td may, cling c6 thé dung éng hit cong c6 dd cao thip nhung phai ha cao
trinh ddt may xubng hodc sir dung turin loai ¢é ty toc cao phi hop véi cot nude trong
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truong hop d6. Hinh 1-12. thé hién mit cit ngang nha may thuy dién ngang dap xay
trén nén dat qua do ta co thé thay duoc két ciu co ban phan dudi nude ciia nha may
1.3.2. Nguyén tic xac dinh kich thuéc va cac cao trinh chu yéu

1. Kich thudoc chiéu dai doan té may ( vuong goc voi dong chdy)

Kich thudc phan dudi nude ciia nha may thuy dién co6 quan hé dén dudng kinh
turbin D1, chiéu cao hat Hs, hinh dang va kich thudc ngoai buéng Xoén, 6ng hut (hoac
la méng xa nudce khi dung turbin xung kich).

Vé6i nha may thuy dién ngang dap budng xoan turbin, éng hit, cira ldy nude c6
anh huong rat 16n dén kich thudc phan duéi nude. Cira lay nude nha may thuy dién
ngang dap ndi tryc tiép véi budng xoan. Ngoai ra diéu kién dia chit nén ciing anh
huong dén hinh dang va két cau phan dudi nude caa nha may.

Trong cac bd phan dudi nudc cua nha may thuy dién thi kich thudc ngoai cua
bué)ng X04n thuong 1a 16n nhét. Do d6, chiéu dai doan t6 may dugc xac dinh trén co sd
kich thuéc ngoai ctia budng xodn turbin va cic md tru bd tri giita cac to may.

a) Xdc dinh so bé chiéu dai doan t6 mdy (1)

Chiéu dai doan t6 may 1 c6 quan hé dén loai turbin, duong kinh banh xe cong tac
D1 va cot nudc cua tram thuy dién.

Pbi voi nha may thuy dién ngang dap khong két hop x4 1ii trong doan t6 may voi
turbin huéng truc, thi chiéu dai doan t6 may thuong tir (2,9 + 3,2) Dy, khi duong kinh
nho thi léy gia tri 1on va nguoc lai. Ddi véi turbin tAm truc chiéu dai doan to may phu
thudc vao ty toc ng va nam trong gidi han tir (2,7 + 4,2) Dy, khi ty toc n, ting 14y tri sb
16m.
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Hinh 1-13. So do so bé xdc dinh chiéu dai doan t6 may (1) cua nha may thuy dién.
a). nha may thuy dién ngang dap khéng két hop xa lii qua té6 mady ;
b) nha may thuy dién sau dap va dwong dan.

T6 may thuy dién v6i budng xodn turbin bang bé tong c6 goc bao =180 + 192 °
do d6 t6 may bd tri khong ddi xtng thi nhat thiét phai 4p dung dng hut cong khong ddi

244



xtng trén mit bang. Trong mot sd truong hop dic biét, vi du dung budng turbin hinh
vudng tram thuy dién cot nudc thap hodc 6ng hat kiéu loe thi chiéu dai doan té may s&
tang 1én.

Dbi voi nha may thuy dién két hop xa 1ii qua doan to may thi chiéu dai | ciia doan
t6 may thudng ting 1én véi muc dich bé tri dudng tran xa 1.

b) Xac dinh kich thuoc chiéu dai doan t6 mday [ dya vao kich thudc bao ngoai 16n
nhat ctia budng xoan tua bin.

O tram thuy dién cot nudc thép, luu luong 16n véi buéng xodn bé tong thi kich
thude chidu dai doan to6 may thuong do kich thudc budng xodn quyét dinh, ddy 1a kich
thudc bao ngoai 16n nhat bao dam cho doan t6 may b tri cac thiét bi (Hinh 1-14.1)

O tram thuy dién cdt nudc trung binh, kich thudc doan td may thuong xac dinh
béi kich thudc mit bang vong ngoai budng xoan, dong thoi xem xét viée bo tri mot sd
thiét bi phu phuc vu cho van van hanh t6 may, cac md tru bd tri gifra cac t6 may (Hinh
1-14.111)

O tram tram thuy dién cot nudce cao, do luu lugng nhd, kich thude mat béng cua
duong bao budng xoin nhd, do d6 chiéu dai doan t6 may phu thudc vao kich thude
mit bang ciia may phat, vi tri bd tri cac thiét bi ¢ ting may phat va 16i di lai dé bao
dam van hanh binh thuong.

- O nhing tram thuy dién dudng dan cot nude cao, ding dng hut hinh loa, budng
xa nudc co6 mat cat hinh vudng véi ché do thuy luc co ap hodc khong co ap thi kich
thudc chiéu dai doan to6 may khong duoc nho hon 4D, (Hinh 1-14.1V)

- Tram thuy dién lap turbin xung kich, khi xac dinh kich thudc phan dudi nude
khac han v&i phuong phéap di trinh bay ¢ trén. Boi vi, loai turbin nay khéng c6 budng
xoan va ong hut, cudi dudng éng ap luc 1 voi phun, nude tir turbin chay ra dudi dang
tu do. Vi vay, kich thudc doan to may cua loai turbin ndy xac dinh trén co s¢ b tri cac
thiét bi phu va cac yéu cau khac dé dam bao van hanh t6 may (Hinh 1-14.V)

- P6i voi td may turbin cap xun két cdu phan dudi nudc cua loai ndy bao gdm
ban day, cac tru dimg. Gitra cc tru d6 bd tri budng to may va cac phong dit tua bin
phu (Hinh 2-3.VI).Kich thuéc doan t6 may cia loai turbin ndy duoc xac dinh trén co
s& chiéu rong budng din nudc trong d6 dit to may.

Qua phan tich cac tram da x4y dung va cac tram dang thiét ké dung turbin capxul
cho phép xay dung cac cong thirc kinh nghiém dé xac dinh kich thudc co ban cua t6
may va phan qua nudc clia no.

+) Khi ndi truc tiép (nye = ng) dudng kinh hop may phat c6 thé ndm trong pham
vitr (1,14 + 1,16 )D;.

+) Mat cit cira vao cua bu@)ng dan nudc cé dang hinh vudng, dién tich tiét dién
ctia no co thé tinh theo cong thirc (m2):

Q
0.8 +0,WH (-1
trong do : Q-luu lugng qua tua bin (m3/s); H- ¢4t nudc cua tram
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Chiéu dai doan t6 may 1 =(1,15 + 1,3)D,
Dién tich tiét dién mit cit cira ra cua t6 may c6 thé tinh theo cong thic (m2):

Q
S S 1-16
0.8 +03vVH (1-16)

O tang 6ng hut vé phia ha luu nha may thuong dugc bd tri cac van sira chita dé sira
chita to may khi can thiét. O nhimg tram thuy dién két hop xa lii qua t6 may cic van
khéng ché luu luong tran ciing bé tri ¢ ting dng hut vé phia ha luu. Tt ca cac loai van
d6 déu dung cau truc riéng, diéu khién bang dong co dién hodc bang hé thong thuy luc

Ttr hinh 1-14. cho thiy ¢ thé bd tri cira van trong hanh lang thao 1l va van sira
chita cudi 6ng hat. Néu dién tich ting éng hut rong va cao trinh muc nude ha luu cao
nhat cho phép thi bd tri van nhu hinh 1-14.VIII

Khi doan loe cua éng hat twong ddi dai véi muc dich giam chiéu dai try pin, nguoi
ta c6 thé bd tri rinh van stra chita & doan loe va dung mot dam day lai. Khi muén tha
van stra chita xudng thi trudc tién phai cdu dim d6 ra Hinh 1-14.11

S6 lugng cira van stra chita tuy thudc vao s t6 may ¢ tram, song thong thuong
ngudi ta quy dinh dong tir mot dén hai té may cung mot lac. Su phén chia tru pin trong
ong hut phai c6 khoang cach gidng nhau dé tién viéc ché tao ctra van. Trong qua trinh
van hanh ctra van stra chita thuong dé & mot noi thuan tién vé phia ha luu ¢ téng 6ng
hut.

2. Khi kéch thwéde chleu ngang doan td moy (song song diing chay)

Chiéu ngang doan t0 may phan du:01 nude xac dinh chu yéu trén co sé kich thudc
ctra lay nudc, budng xodn va chiéu dai ong hat. P6i véi tram thuy dién ngang dap c6
cong suét 16n, néu chiéu dai doan t6 may lay theo tri s6 gan dung tir (2,9+3,2)D, thi
chiéu ngang ban day c6 thé 1y tir (6+8)D.

O tram thuy dién sau ddp va dudng dan cot nude trung binh dung turbin tAm truc
tryc dung, khi chiéu dai doan t6 may lay theo trj sb gan dung tir (2,7+4,2)D; thi chiéu
ngang ban ddy c6 thé lay tir (6+7)D;. Cac tri sb trén chi gn dung dé xac dinh so bd
kich thuéc ban dau.
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Hinh 1-14. Két cdu phan dwéi nude ciia nha may thuy dién véi cdc logi tua bin khdc nhau
3. Coc cao trdnh phan dwdi nwdc nha moy

Chiéu cao phan dudi nudc nha may duoc tinh tir cao trinh tim day 6ng hut dén
vong tua stato may phat bao gdm: chiéu day ban day nha may, chiéu cao loai éng hit
da chon, chiéu day 16p bé tong cta budng xodn, chiéu cao tir cao trinh san turbin dén
cao trinh day stato mdy phat. Hinh 1-15. thé hién céc cao trinh cha yéu phan duéi nuéc
cua nha may thuy di¢n

- Cao trinh ldp turbin VI(cao trinh ldp mdy) 1a mot trong nhing cao trinh chinh dé
1am co sé xac dinh cic cao trinh khac cta phan dudi nudc nha may thuy dién. Cao
trinh nay chu yéu duoc quyét dinh b&i muc nude tinh toan ha luu nhé nhét va do cao
hat Hs. Céc thong s6 ndy da néu ¢ phan thiét bi, song khi x4c dinh cao trinh ndy can
phai xem 10ng dan ha luu ¢ bi x6i sau trong qua trinh van hanh 1am cho myc nuéc ha
lru giam xudng khong bao dam diéu kién tinh toan ban dau.
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Hinh 1-15. MGt cdt ngang ciia nha mdy thuy dién thé hién cdc cao trinh chii yéu
phan dudi miede .

- Cao trinh ddy éng hiut V- khi da xac dinh duoc cao trinh lip turbin V1 13y cao
trinh nay 1am chuan, cin ct kich thudc dng hut da chon ta tinh dugc cao trinh day dng
hut. Cao trinh ndy phai dam bao miéng éng hut ngap dudi muc nuéc ha luu mot doan
0,5 m. Chiéu day ban day phan dudi nudc nha may tuy thudc vao diéu kién dia chat
nén thong qua tinh toan dé xac dinh.

- Cao trinh san turbin V2: cao trinh nay c6 lién quan dén 16p bé tong ctia budng
xodn, d6 day cua 16p bé tong ndy thong qua tinh toan két cAu méi xac dinh duoc, song
trong thiét ké so bd co thé ldy nhu sau: dbi véi buong xoan kim loai do day thuong
0,8+1,0 m ; ddi v6i budng xodn bé tong cdt thép d6 day thuong 1,2+1,5m .

- Cao trinh ddy stato mdy phat V3: day 1a khoang khong gian cua tang turbin c6
chiéu cao tir cao trinh san turbin dén cao trinh ddy stato. O ddy, ngoai giéng turbin con
bd tri cac co cau diéu chinh turbin, cic hé thong dudng éng cia thiét bi phu, cap
dién..vv..Vi vay, khoang cach nay phai bao dam chiéu cao nhét dinh dé b tri thiét b,
déng thoi dé nhan vién van hanh thao tac thun tién thuong tir 2,7+3,0 m. Khi xac dinh
cao trinh day stator (cao trinh may phat), cao trinh nay phdi ddm bao cao hon muc
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nuéc ha lwu 16n nhat dé may phat khong bi ngdp. Song diéu kién nay khong phai
trong bat ki truong hop nio ciing thao man, nhét 1a khi myc nudc ha luu song thay doi
16n gitra mua 1i va mua kiét. Trong trudng hop ndy, néu diat may phat trén muc nudc
cao nhat ha luu thi truc t6 may dai khong loi cho tinh 6n dinh khi van hanh, chiéu cao
phan duéi nuée ting 18n, khdi lugng bé tong sé ting nhiéu. Khi gip trudng hop nay
thuong dugc thong qua bién phap cong trinh 13 xay tuong ngan chéng tham phia ha
luu va chi trén co s& do mai ha dugc cao trinh dat may xué)ng khi du dé bd tri céc thiét
bi trong nha may.

1.4. KET CAU VA KICH THUOC PHAN TREN NUOC NHA MAY THUY PIEN
1.4.1. Cac dang két cau phé“lp trén nudc ciia nha may thuy dién ’

Keét cau va kich thudc phan trén nude nha may thuy dién c6 lién quan chat ché dén
viéc bd tri cac thiét bi trong gian may. Phan x4y ldp bén trén ctia nha may thuy dién c6
thé dung mot trong nhitng hinh thirc sau: nha may kin, nha may hg, nha may nira hé.

1. Két cdu nha mdy thuy dién kiéu kin (Hinh 1-16.1,11)

Két cau phan trén nude ctia nha may thuy dién kiéu kin bao gio cling phuc tap va
gia thanh dat hon so vé&i cac loai nha may kiéu h va nira hd. Phan nay cé két cau
turong tu nhu mot nha may cong nghiép, bén trong co can truc chay doc sudt nha may
phuc vu cong viéc lap rap va sira chita t6 may. Cac thiét bi dugc bao vé che chd khoi
bi tac dong x4u cua thoi tiét khi hau, dam bao c6 thé 1ap rap, sta chita thiét bi trong bat
ki diéu kién nao.

O nhing nha may thuy dién 16n cac tru d& chiu mot tai trong rat 16n cta can truc
Vva céc tai trong clia mai che truyén xudng, chiéu rong gian may c6 thé tir 22+25 m va
chiéu cao thuong trén 30 m. Véi két cau nhu vay twong ddi phirc tap, thoi gian thi
cong dai hon va gia thanh dit hon cac nha may kiéu ho, nira ho song n6 ¢6 uu diém la
diéu kién van hanh thuan loi. Nhitng tram thuy dién di xdy dung & nudc ta hién nay
déu 4p dung nha may thuy dién kiéu kin.

2. Két cdu nha mdy thuy di¢n kiéu niva hé (Hinh 1-16.111)

Nha may thuy dién kiéu nira ho cho phép giam duoc kich thudce phan xay lip bén
trén nhung phai bao dam diéu kién van hanh cua céc thiét bi. Phan trén rat thap nham
dé tang toc d6 thi cong nha may. Loai nha may nay cau truc chinh dit ngoai, tit ca cac
thiét bi déu bo tri bén trong gian may. Trén mdi t6 may co nap ddy, c6 thé thio lap
duoc, khi stra chira hoac lép rap cau truc sé& di chuyén dén vi tri nhét dinh dé thao tac
hodc co thé ding con lin day sang mot bén. O nhiing tram thuy dién 16n bén trong
gian méy thudng lip ciu truc phu dé cau nhitng ciu kién nhé ma ciu truc 16n khong
thao tac dugc. Néu nap day to may dung con lan kéo bang toi giam duoc thoi gian mo
gian may lic ndy cau truc dua thiét bi dén va di & vi tri cta nap.

Chiéu cao gian may cua loai nha may kiéu nira ho tuy thudc vao diéu kién 1ap rap
van hanh cua to may, cong tac sira chita thuong xuyén khong can dén ciu truc chinh.
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Uu diém cua nha méy thuy dién kiéu ntra ho 1a giam duoc gia thanh xay lip bén
trén, cong tac 1ap rap nhanh hon, to may thir nhat c6 thé dwa vao van hanh som. Loai
nha may nay co thé ap dung trong cac diéu kién khi hau khac nhau.

3. Két cdu nha may thuy dién kiéu ho

Loai nha may nay khong c6 gian may, chi c6 mot hé cdt do dam cau truc moi thao
tac déu ¢ ngoai troi. Cac may phat co6 nap che dé bao vé, cac thiét bi phu bo tri ¢ céac
tang khac cua nha may va dudi gian lap rap. Kiéu nha may nay khi stra chira , lap rap
thiét bi déu lam vi¢c ngoai troi. Pay 1a di¢u kién khong lgi doi1 véi nhitng ving ndng.

I

Hinh 1-16. Cdc kiéu két cau bén trén ciia nha mdy thuy dién

1.4.2. Nguyén tic xac dinh kich thwéc chi yéu ciia nha may kiéu kin

1.Kich thwéc mdt bang ciia nha mdy

a) Chiéu dai L ciia nha mady

Chiéu dai nha may la tong chiéu dai cua cac khdi may, chiéu dai cua san lip rap ,
doan ting thém & t6 may cudi cung. Toan bd chiéu dai co thé biéu thi bang cong thirc
sau:

L=n.l4 +1;, + Al

Trong do: n- s6 to may ; lq - chiéu dai doan to may ; lg - chiéu dai gian lép rap sua
chita ,Al - doan kich thuéc ting thém & t6 may cudi cuing du dé cau truc hoat dong cu
t6 may cudi cung, kich thuéc nay phu thudc vao kich thudc bé ngang cia cau truc,
hinh thtrc cdu (cau don hodc cau kép), vi tri gian 1ap may ¢ hoi trai hay hoi phai. Khi
xac dinh kich thudc nay ldy tdm ctia moc ciu trung voi tim to mdy. Trong thuc té
nguoi ta thuong 1y Al = 2+5 m.

b) Chiéu ngang B nha mdy

Khi x4c dinh chiéu ngang nha may can phai cin ctr vao kich thudc va phuong thirc
bd tri may phat, cac thiét bi diéu chinh, bang dién bén may va cac thiét bi khac dugc
bb tri trong gian may. Céc thiét bi nay phai ndm trong pham vi thao tic ctia ciu truc.

Hinh 1-17. thé hién kich thuéc mit bang gian may phat trong d6 b tri may phat
dién, thung dau ap luc, ti diéu tdc, khoang luu khong dé nhan vién van hanh di lai.
Qua d6 ta thay vi tri twong tac giita cac thiét bi bd tri & tang turbin va ting may phat.
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Ngoai cac yéu té trén phuong phap cdu vat cua cau truc di chuyén bén canh hoic
trén dinh may phat ciing lién quan dén chiéu ngang cia nha may (nhu hinh 1-16.L1I)
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Hinh 1-17. Kich thwéc mit bang gian may

2. Cdc cao trinh chu yéu phan trén nuwdc ciua nha mdy

Cao trinh phan trén nudc cia nha may gém céac cao trinh sau: cao trinh day stato,
cao trinh san may phat, cao trinh ray ciu truc, cao trinh trin nha may .

a) Cao trinh san gian may phat.

Cao trinh san gian may phat phu thudc vao hinh thirc bd tri may phat cling nhu
chiu cao cua stato may phat. Tir cao trinh day stato dén cao trinh san gian may phat 1a
phan may phat b tri chim dudi mat san, thong thuong phan stato may phét duoc bb tri
chim dudi mat san ( may phat dat kin), gia chir thap trén va chop may phat bé tri ndi
trong gian may. Trong mot s6 trudng hop, may phat bd tri hoan toan hd trén mit san
gian may ( may phat dit ho) thi cao trinh ldp may phat trung véi cao trinh san gian
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may. Chiéu cao H ctia nha may duoc tinh tir cao trinh san gian may phat dén tran nha
may.

b) Cao trinh ray cau truc

Khoang cach chiéu cao tir san may phat dén ray cau truc phu thudc vao kich thudc
vét cau, phuong thice cau (cau di chuyén bén hodc di chuyén trén dinh may phat), vi tri
moc chinh khi chua thao tac (Hinh 1-16.L1I)

- Néu cau rd to mdy phat hoic banh xe cong tac di chuyén trén dinh cac to may
(khoang cach giira vat di chuyén va vat c¢b dinh thudong 0,25 + 0,5 m) thi giam duoc
chiéu ngang gian may, song ting chiéu cao. Phuong thirc nay chi dung khi t6 may ¢
cong suat 1on, tram thuy dién cot nudc thép.

- Ro to may phat cung sira chira v6i truc to mdy, dé giam chiéu cao nha may thi
phai nghién ctru sy di chuyén cta xe cau doc theo nha may vé phia thuong luu hoic ha
lwu (Hinh 1-5.IT). Véi phuong thirc ndy chidu rong nha may sé ting 1én, song giam
dugc chiéu cao. Néu tinh tir tim t6 may thi phia thuong luu rong hon phia ha luu.
Thudng & nha méay thuy dién sau dap va dudng dan do dit van sy ¢b & cudi duong dng
ap luc, trong qua trinh 1dp rap va sta chita ding cau truc chinh trong gian may thao
tac thi c6 thé xé dich phan trén nha may vé phia thuong luu, nhu vay cho phép giam
duoc chiéu ngang nha may .

¢) Cao trinh tran nha mdy

Khoang cach chiéu cao tir ray cau truc dén tran nha may phu thudc vao kich thude
cAu truc va xe ciu, cac thong ) nay khi chon cAu truc c6 thé biét duogc. PO an toan
tinh tir dinh xe dén trAn nha may thuong 0,5 m.

Tom lai khi xac dinh chiéu cao H va chiéu ngang B phan trén nuéc cua nha may
can phai nghién ctru mot cach toan dién khong nhing vé mit bd tri thiét bi, phuong
thirc cdu ma con ca vé mit két cdu, giai phap thi cong...vv..

Két ciu chiu lyc phan trén nudc ctua nha may kiéu kin bao gém cac hé thong cot
va dam. O nhitng vi tri ddt khép lun thi phan trén ctia nha may ciing phai tach ra. Cac
dam va cot co thé bang thép hodc bé tong cdt thép, khoang cach giita cac hé thong cot
phu thudc vao kich thudc nha may va stc nng clia cau truc . C6 thé co cac phuong an
khac nhau dé b tri hé thong cot nha may (Hinh 1-18.a)

Khoang cach giira cac cot doc theo chidu dai nha may bang nhau, c6 cac cot goc
va cot d6i chd dit khop lan. Trong timg doan t6 may doc theo chiéu dai cach bb tri sb
cot ciing ¢ thé khac nhau (Hinh 1-18.1IL1II)

Trong d6 so do III ting thém mot cot ngang tam to6 may, cha yéu do cong suit to
may 16n cau kién nang c6 trong luong 16n.

Tuong nha may gitra cac try do dugc xay béng vat liéu nhu gach, da hoac do bé
tong.

Vi li do an toan khong dugc trd citra s6 chd vi tri dat may bién thé, cling nhu ¢ phia
dudng 6ng ap luc dan vao tua bin dit 16 thién cua tram thuy dién duong dan.
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Hinh 1-18. B6 tri hé thong cét do dam cdau truc va mdt bang gian mdy san mdy phdt
a) Cdch bé tri cdc cdt do dam cau truc, b) tru ¢t bang thép
V- cao trinh san mdy phat ; 1- thiét bi dau dp lee; 2- Tu diéu khién; 3- Khop hin

Luc ham may truyén tlr cau truc dén két cdu dd c6 thé xac dinh béi stc nang, tdc
do di chuyén, thoi gian ham may theo cong thirc sau:
_ Gv

gt

P=ma (1-17)
Trong do:
G - trong luong toan bo cAu truc va trong lugng vat nang nang nhét
G= Gcéu,truc + Gnéngq )
v - van toc di chuyén ngang cua cau truc
t - thoi gian hdm may
Péi voi loai cau truc 16n luyc P = (2+10%)Gpang ; VOl loal cau truc suc nang cang
nho luc hidm 16n vi tée d6 di chuyén ngang 16n.
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Tuy thudc vao cong suat td may va cao trinh duong van chuyén vao gian lip rap
thuong ap dung mot trong nhirg phuong an bé tri may phat trong gian may nhu Hinh
1-7a.

So d6 I va II thuong dugc ap dung véi to may cb cong suat khong 16n, may phat
bd tri nhu so dd I goi 1a may phat dit ndi ; so do II goi 1a may phat dit kiéu hon hop. O
cao trinh san may phat dat thung dau ap luc, tu didu toc va cac thiét bi phu khac.

Khi t6 may c6 cong sut 16n ngudi ta ap dung phuong thirc bd tri may phat kiéu
chim (Hinh 1-18.IIT). Cach bd tri nay cao trinh san may phat & gia chit thap trén. O
trén san may phat ngoai may kich tir con dit thung dau ap luc, ti diéu tc, thiét bj phan
phéi dién. Con cac thiét bi phy khac bd tri tang dudi. Loi vao giéng turbin cung cao
trinh san turbin . Phuong an b tri nhu vay gian mdy rat rong c6 thé dung dé stra chira
cac thiét bi nho, diéu kién van hanh rét tét.

1.5. GIAN LAP RAP SUA CHUA
1.5.1. Muc dich yéu ciu o ’

Dién tich gian lap rap la dé lap rap céc thiét bi trong thoi ki xay dung tram thuy
dién va tién hanh sira chira to may trong qua trinh van hanh.

Khi tién hanh lap rép cac thiét bi chii yéu trong nha mdy thi nhiing bo phan thiét bi
d6 duoc ché dan tir noi san xuat dén. Can cr kich thudc bén ngoai va trong lugng cua
n6 cho phép chuyén chd bang duong 6 t6, dudng thuy hodc duong xe lira dén gian lap
rap. Vi vay, khi thiét ké nha mdy thudng cao trinh san lip rap cing vé6i cao trinh san
may phat dong thoi cing véi cao trinh duong giao thong tir ngoai vao nha may. Bo tri
nhu vay khong nhiing thuan tién cho viéc chuyén cho thiét bi vao nha may ma con lgi
dung dién tich t6 may gan gian lap rap dé thao lap céc thiét bi.

Dién tich gian lap rap trong thoi ki xay dung & nhitng tram thuy dién 16n, nhiéu to
méy thuong 16n hon nhiéu dién tich gian lap rap trong thoi ki van hanh. Vi vy, trong
thoi ki xay dung thuong bd tri mot dién tich tam thoi dé 1ap rap ndi lién véi dién tich
stra chita cd dinh. Trong thuc té c6 thé dung dién tich doan t6 may thir nhat gan gian
lap rap dé tién hanh 1dp rap trong thoi ki xay dung, chi cAn dung cac tim bé tong day
h6 may lai.

1.5.2. Nguyén tic xac dinh kich thudc cua gian lip rap

Kich thudce glan lap rap cb dinh 1a dya vao yéu cau cung mot thoi gian sira chira
hodc lap rap mot to may (khi to may tram thuy dién it hon 8+10 t6) hodc hai to may
(khi t6 may tram thuy dién 16n hon 10)

Khi lap rap t6 may phai dung cau truc chinh trog gian may dé tién hanh thao tac,
do d6 chiéu ngang gian lip rap bang chiéu ngang gian may. chiéu dai gian lip rap Iy
xéac dinh trén co so kich thudc cua tit ca cac thiét bi mot hodc hai to may dat 1én né
(Hinh 1-19)

Khi stra chita to may trong pham vi dién tich gian lap rap thuong dit cac thiét bi
sau: may kich tir, gia chit thp trén may phat, 16 to may phat, 6 truc v6i gbi da, nip
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day tua bin va vong diéu chinh mdy tiép luc, banh xe cong tac, dién tich dé sta chira
may bién thé, dién tich dé di lai.

Hinh 1-19 Mot trong nhimg so dd sip xép cac thiét bi dé xac dinh dién tich gian
lap rap (chu yéu xéc dinh chiéu dai I )

O nhimg tram thuy dién d3 xay dung sb t6 may it thuong chiéu dai gian 1ap rap
khong vuot qua (1+1,2)l4 song khi doan t6 may hep c6 thé dat t6i (1,3+1,5)l,.

Chiéu cao gian lap rap cung voi chiéu cao gian may. Néu gian lap rap tién hanh
stra chita may bién thé , dé khong ting chiéu cao nha may, thi & gian lap rap phai dt
h6 may bién thé dé thao lap khi sira chita. Khi xac dinh chiéu dai gian lap rap can phai
tinh toan pham vi hoat déng cua cau truc chinh va phu, déng thoi phai xét dén pham vi
dit thiét bi ma né khong thao tac dugc, trén co sé d6 quyét dinh chiéu dai 1, mot cach
hop 1i.
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Hinh 1-19. So d6 sdp xép cdc thiét bi t6 mdy trong gian ldp rdp
1- dwong ray; 2- mdy bién thé; 3-banh xe cong tac; 4-6 truc véi goi do; 5- ré to mdy phat ;6-
gid chir thap may phat ; 7- nap ddy tua bin ; 8- t6 may gan gian lap rap, 9- may kich tu, truc
tua bin, cac thiét bi lam mat may phat va cac thiét bi khac, 1'- khop lun; 2'- viing thao tac cau
truc chinh; 3'- vung thao tdac cdu truc ghép,; b4- pham vi thao tac cau truc chinh

1.6. HE THONG THIET BI PHU VA NGUYEN TAC BO TRi TRONG NHA MAY
THUY DIEN
1.6.1. Muc dich yéu ciu khi bd tri thiét bi phu

Hé thdng thiét bi phu cha yéu dé bao dam ché do van hanh binh thudng cua t6
may c6 thé chia 1am 2 nhom:

1. Nhém thir nhit gom:

a) Hé théng diéu chinh cong suit t6 may bao gdom thiét bi dau ap luc, ta diéu
khién, dong co may tiép luc, duong éng dan dau ap luc.
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Déi v6i hé théng nay phai xac dinh dung tich dau va ap suit dau thuong tir 16 + 40
at. Ngoai ra con dau lam tron cac 6 chin chinh va 6 chin dinh hudng cia té may, dau
cach nhiét 1am mat may bién thé.

b) Hé thdng cung cip nude ki thuat trong nha may chi yéu dé lam mat may phat,
cac 6 chan tua bin va trong mot s truong hop lam mat may bién thé, ngoai ra con co
hé théng cap nudc ctiru hoa.

c) Hé thong khi nén dé diéu khién t6 may va ham may khi cat tai, phuc vu cho cac
thiét bi kiém tra do luong, dung khi nén ddy nudc trong éng hit khi t6 may lam viéc &
ché d6 bu dong bd véi do cao hit 4m (Hs<0)

d) Hé thng thoat nudc va thao can nude khi stra chira hodc kiém tra t6 may can
phai bom can nuéc trong budng xoan va éng hiit. Vi vay trong nha may thuy dién phai
dit tram bom va hé thong dng dan thoat nudc. Ddi véi lwong nude thim phai bd tri
ham tap trung nudc va hé thong tiéu nudc. Tat ca cac hé thong trén va cac thiét bi can
thiét bd tri trong cac phong riéng dit trong nha may.

2. Nhém thir hai gom: Céc thiét bi dién va duong day dan dién cta bo phan phan
phéi dién ap thip, dién ty ding cta bd phan diéu khién.

1.6.2. Cac h¢ thong thiét bj phu

1. H¢ thong dau

O cac tram thuy dién thiét ké can phai so bo tinh todn luong dau can dung, bién
phép bao quan dau, chuin bi dau dwa vao van hanh, dinh ki kiém tra chit luong dau,
tai sinh dau, bao quan dau.

Can phai tinh toan str dung cac loai dau khac nhau, khong cho phép 13n 16n dic
tinh hoa i clia ching. Trong pham vi nha may phai bo tri cac phong riéng dé chira
ting loai, phai c6 phong chira dau sach va dau ban timg loai.

Luong dau dé van hanh mot td may c6 thé xac dinh theo cong thire sau:

P A 1-18

i (1-18)

trong cong thirc: G - trong lugng dau (kg); N - cong suat dinh muc cia tua bin (kW);
D,- dudng kinh banh xe cong tac turbin (m); H - cot nude, bang hiéu sb gitra muc
nudc dang binh thuong va muc nudc ha luu ing véi luu lugng binh quan nhiéu nam
(m); k - hé $6 phu thudc vao hinh dang turbin : ddi véi turbin canh quay k=0,9+1,1 ;
ddi véi turbin tim truc k=0,45+0,65 va turbin gao k=1,35+1,80. Khi cong suat to may
tang 1én yéu cau luong dau du trir s& giam xudng.
Luong dau ctia hé théng dau boi tron thuong chiém khoang 35% luong dau dé diéu
chinh turbin. Dung tich dau cach nhiét may bién thé phu thudc vao hinh dang va cong
sudt ciia may, thuong cit 1000kW can 0,4 T dbi véi may bién thé 16m ; 0,6+1,3 T ddi
v6i may bién thé loai vira.
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Hinh 1-20. So do cung cap dau va hé thong duong ong dan dau cho mot nha may thuy dién
loai Iom.

a) So do hé thong cung cdp dau; b) So do hé thong cung cdp ddu vin hanh té6 mdy va dau
lam tron cdc 6 chan. 1- dwong ong xd; 2- dwong ong dan :3- Thing chira ddau;4- 6 chdn
chinh; 5- 6 chan dinh huéng; 6- May tiép luc; 7- MHY (dau dp luc); 8- Bé dau vin hanh;9-
Bé dau sach; 10- May bom, 11- thiét bi loc; 12- thiét bi tdi sinh dau; 13- Mdy phdn li; 14- Bé
chita dau méi; 15- Bé chira dau khong dat chi tiéu co li; 16- Két chita dau; 17- Van; 18- éng
noi: 19- Thung dau tdi sinh; 20- Duong déan dau lam tron; 21- Duong dan dau dén may bién
thé

Ngoai s6 lwong dau dé ra, theo diéu kién ky thuat va quy pham & cac tram thuy dién
can luong dau dy trlr sau day: trong van hanh khi da trr day dau cho mot t6 may con
phai cong thém sb dau du trir va hao hut trong 45 ngdy, trong hé thong dau boi tron
cling tang thém luong dau dy trir nhu vy. Va d6i voi may bién thé cong thém 1%
luong dau toan bd cia no va may cit. Dung tich dau ¢ mot tram thuy dién rat 16n co
thé dat to1 hang nghin tan. Bao vé mot lwong dau 16n nhu vy & trong nha may can
phai tién hanh bién phap chdng nong, phong hoa.

Theo quy pham quy dinh cac bé dau dat trén mat dat thuong khong vuot qua 300 T va

dit dudi dat 500 T, cac bé dau dit trong nha may thuong khong vuot qua 100T. Ddi
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v6i lwong dau du trit 16n phai c6 bé riéng dé chtra va phong hoa chéng néng mét cach
an toan.

Hinh 1-20. so dd a la hé théng duong 6ng dan diu ctia mét tram thuy dién loai
16n, trong d6 bé 14 chira dau sach c6 dudng ong din dén hé thong kiém tra hoa li, bé
8- chtra ddu van hanh d3 xac dinh s6 gid lam viéc. Dau sau khi 1am sach hodc dé tai
sinh qua thiét bi 11,12,13 dau dugc chay vao bé 9, néu chi tiéu co 1i cua ddu khong
phu hop dau duoc chay vao bé 15. So dd b 1a hé théng cung cp dau van hanh té may
va dau lam tron 6 chin chinh va 6 chan dinh huéng & tram thuy dién dung tua bin canh
quay.

O cac tram thuy dién dau dung cho may bién thé chtra bé riéng. Trong van hanh
tuyét dbi khong duogc nham lan cac loai dau.

Trong cac hé thdng cung cip dau can phai qua céc thiét bi loc dé loai trir tap chit
va nuée. O nhimmg nha may thuy dién 1én c6 cac thiét bi dau tai sinh chil yéu phuc hoi
ban chat hod li ctua dau (46 nhét, d6 a xit, luu huynh). Pbi véi tram thuy dién nho va
vira su tai sinh dau duoc thuc hién béng cac thiét bi dat ¢ tram dan dau va tir d6 dan
dén t6 may.

Vi cac hé thong dung dau khac nhau thi thoi gian st dung dau ciing khac nhau,
thuong voi hé thdng dau van hanh tir 12 +15 ngan gio, véi hé théng dau 1am tron tir
500 +1000 gio.

Puong kinh éng din thuong 50 mm. Tat ca cac thiét bi cia hé thong din dau
thudng b tri ting dudi gian lap rap co hé théng phong hoa nghiém ngit. Néu bé dau
dit ngoai troi phai cach xa nha mdy 20 m va cé thiét bi dic biét dé chong nong va
phong hoa. Dién tich dé du cua tram thuy dién thuong chiém tir 50 +100 m?.

2. Hé thong cung cip nwéc ky thudt

Nudc dung cho nha may thuy dién gdm: nudc lam mat may phat, lam mat dau cac
6 chan, d6i khi 1am tron 6 chin dudi cua tua bin, lam mat thiét bi khi nén, may bién 4p.
Song luwong nude chi yéu dé lam mat may phat. Tuy thudc vao nhiét do co thé xéac
dinh dugc lugng nudc lam mat may phat va 6 chan chinh. So bo ctt 1IKW cong suét
ton that cia may phat khi ¢ nhiét d6 t=20°C can 0,06 I/s, khi & nhiét d6 t=25°C can
0,07 I/s. Lugng nudc tiéu hao lam mat may phat chiém khoang 60-65% toan bo luong
nuéc hé théng. Luong nudc 1am mét 6 chin chinh chiém tir 10-20% va lam méat may
bién ap 15%.

Hinh 2-21 Mot trong nhiing so d6 cung cap nudc lam méat may phat va may bién
ap

Khi xac dinh ap lyc nuée ding cho nha may thuy dién dé van hanh t6 may can
phai xem xét kich thudc éng din va do can thuy luc, song 4p luc nudc trude thiét b
lam mat may phat khong duogc nho hon 3-8 m. Déi v6i tram thuy dién 16n lwu luong
cung cap nude ky thuat thuong tir 2 +4 m’/s
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Hinh 1-21. a) So 6 cung cdp nwée lam mat méy phat va mdy bién dp

b) So d@6 xdc dinh luu heong nwée lam mdt mdy phdt va é chdn
[- thiét bi lay mude; 2- May bom, 3- thiét bi loc; 4- Truc dwong chinh dan nuwéde; 5- mdy bién
dp; 6- Lo xo ddn nudc lam madt mdy bién dp; 7- 6 chan dinh huéng; 8- thiét bi lam mdt mdy
phat; 9- Vong dan nuwée lam mat may phat; 10- Vong dan nwde ra sau khi lam mat mdy phdt;
11- 6 chan; 12- Lo xo dan nuéde lam mat 6 chan; 13- Duong xa; 14- 6 chan tua bin; 15- Van;
16- Bom nude khéi ndp turbin, 17 - ong noi

Hé thdng cung cip nude ki thuat co thé dung cic ngudn nude khac nhau. Ngudn
cung cap nudc tot nhat cho nha may la thuong ha luu nha méy thuy dién, trong truong
hop hd chira c6 nhiéu tap chat thi dung cac giéng khoan 14y nudc cung cip cho t6 may.
Nguén cung cap nudc k¥ thuat cd quan hé dén cot nudc cia tram thuy dién, trong cac
cong trinh di xay dung thuong ap dung cac phuong thirc sau day dé lay nudc cung cip
cho t6 may
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1) Khi cot nude dudi 10 m hodc cao hon 40 +50 m : dung may bom bom nudc &
ha luu cung cap cho to may.

2) Khi c¢ot nude dudi 10 +15m dén 40 <50 m : ap dung hinh thtc 1y nudc tu chay
& thuong luu ho chua, hodc ddi voi tram thuy dién sau dap lay nuéc & duong 6ng tua
bin.

3) Khi ¢t nudc cua tram thuy dién cao hon 40 +50 m ldy nuéc & thuong luu hd
chtra hodc dudng 6ng tua bin qua thiét bi giam ap. & nhitng tram thuy dién cot nuéc
dao dong 16n c6 thé sir dung hinh thirc cip nude hdn hop.

Xé khéng khi ra
ngoai nha méy

Hinh 1-22. So d6 hé thong khi nén nha may thuy dién

K-1: May khi nén dp lwc thip; K-2: May khi nén dp luc cao; P-1, P-2, P-3 - Binh chira khi
nén dp lyc thdp ; 1- Thing dau dp luc MHY; 2- hé thong ham mdy phat; 3- éng néi dan dén
gian ldp rap; 4- ong noi dan dén gian co khi; 5- ong néi dan dén phong tua bin; 6- ong néi
dan vao gian may; 7- Puong éng chinh dan khi vao banh xe cong tdc; 8- dwong ong chinh
dan khi vao cdc bé phin chii yéu, 9- dwong éng nap khi vao thimg dau dp lwe MHY; 10- thiét
bi t ddng; 11- Van; 12- Puong dan khi nén hdam kich mdy phat.; 13- dp ké
Hé théng duong dng cung cip nude ki thuat thuong bd tri phia thuong luu hodc
ha lwu nha may d6i voi nha may thuy dién ngang dap, d6i voi nha may thuy dién sau
dap va dudng dan thuong dit trén dudng 6ng tua bin va trén budng xodn tua bin. Luu
téc 16n nhét trong dudng 6ng cung cap nude ki thuat khong vuot qua 10 m/s, thuong
nam trong giéi han 1,5+7 m/s, duong kinh ong din nudc thuong tir 250 +300
mm.Nudc sau khi 1dm mat may phat va cac thiét bi khac theo dudng dng x4 xubng ha
Iru. O hé thong cung cap nudc k¥ thuat can dit cac thiét bi kiém tra dé theo ddi qua
trinh van hanh. Cac dudng éng r& xuyén toan b nha may thuong bd tri dudi gian lap
rap tién viéc theo doi kiém tra.
Hé thdng nude chdng chiy may phat vé nguyén tic bd tri ciing giéng nhu hé thong
cung cip nudc ky thuat. Ap luc nude trong hé thdng ndy ngay chd dat binh dap lia
khong dugc nhd hon 2 +2,5 at.
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3. Hé thong khi nén

Hé théng khi nén trong nha may chu yéu dé diéu khién to may va ham may khi cat
tai, phuc vu cho céc thiét bi kiém tra do luong, dung khi nén khi to may lam viéc & ché
d6 bu dong bo voi do cao hut am.

Heé théng khi nén tram thuy dién bao gdm : may nén khi, binh chira khi, cac duong
6ng dan chinh, cic duong phu dan dén cac thiét bi. hé théng khi nén ddi véi cac t6
may 16n ¢ ap suit dén 40 at, con cac yéu cau khac dung trong nha may thuong tir 6+7
at. Khi nén cao ap va thap ap o nhiing tram thuy dién 16n thuong bb tri gap doi.

Trong nha may thuy dién thiét bi khi nén b tri & dudi gian lap rap hodc bd tri mot
phong riéng.

Cac 6ng dan khi bd tri doc theo nha méy giita cac ting, dudong kinh dng dan dya
trén co s& van toc trong khong khi dng thudng tir 25+30 m/s d6i voi dng dan con dbi
v6i 6ng xa thuong tir 10+20 m/s. Luong khong khi chung cho toan bo nha may phu
thudc vao sb lugng t6 may va cong sut to may. Néu khi nén dung khi to6 may lam viéc
& ché do bu dong bod véi d6 cao hit 4m thi luu lwong khi nén phai ting thém va khi
nén khi xa ra thuong dua ra ngoai pham vi nha may. Véi may nén khi cao ap co thé
dung nudc dé lam mat.

4. H¢ théng thdo nudc to mady

Khi kiém tra, stra chita dng hut, budng xoan hoic mang xa tua bin gao can phai
thdo can lugng nudc trong do. O tram thuy dién dbi véi cac bo phan nay phai b tri hé
théng thao nudc va giéng tap trung nude. Luong nude trong budng xoan va éng hit
thudng tir 8-10 ngan m3 hodc nhiéu hon dbi voi to6 may c6 cong suat 16n.

Khi d6 cao hut duong va muc nude thép, buéng xo0dn dit cao hon muc nuée ha
lwu thi diung phwong phap ty thao, phan nudc con lai ding may bom bom xudng ha
lwu. O tram thuy dién tuy thudc vao cong suit va sb lugng té may , so do bd tri hé
thdng tap trung nudc va bom nudc ciing khac nhau. Dudi day trinh bay mét sé phuong
an b tri hé thdng tap trung nudc va bom nude.

Dbi voi nha may thuy dién cong suat khong 16n, s6 to may it dung so do I Hinh 1-
23 mdi tb may dit mot may bom véi muc dich ting hiéu suit bom va yéu ciu thoi gian
bom khong vuot qua 2+4 h.

Dbi voi tram thuy dién cong sut trung binh lap turbin tim tryc (turbin PO) ¢
duong kinh banh xe cong tac khong 10n, yéu cdu thdi gian bom can tir 2+4 h c6 thé
dung so d6 11, toan bo may bom dit dudi gian lip rap. May bom ndi truc tiép véi hé
théng duong 6ng thao nude tir cac to may. V4i nha may thuy dién cong suit to may
nho, sé to may it trong thuc té thuong dung may bom di chuyén dé bom can nudc
trong t0 may khi sira chita nhu so do hinh III.

Nhitng nha may thuy dién c6 cong suét 16n, s6 té may nhiéu thuong ap dung so dd
IV va V. M6t tram bom chinh dat dudi gian lap rap, nudc tir budng xoan, 6ng hut theo
cac dudng dng dit trong hanh lang din dén budng tap trung nude. Tai ddy nude duoc
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bom x4 xudng ha luvu nha mdy. Phuong thirc ndy cho phép ting thoi gian bom truc
tiép, vi khi tién hanh sira chita nudc trong budng xoan, 6ng hut xa ra hanh lang dén
giéng tip trung nudc nhanh. Luu tdc trong dudng 6ng din dén giéng tip trung nudc
thuong tir 2+3m/s.
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Hinh 1-23. Cdc so do bé tri hé thong thdo nwée t6 mdy

[ - M6i t6 mdy bé tri mét mdy bom, II- Mdy bom bé tri tdp trung; III- Mdy bom di chuyén; IV-
Hanh lang tap trung nuoc va may bom bo tri tap trung, V- Dung ong dan nudc den bé tdp
trung nuoc va bo tri may bom bom can nuoc.

5. H¢ théong tiéu nwéc

Hé théng tiéu nude ¢ tram thuy dién chil yéu giai quyét van dé nudc tham qua bé
tong, nén mong, cac khép ndi..vv.. N6 gébm cac duong dng hodc ranh tiéu dit & cao
trinh rat thip. Nudc sé duoc bom ra khoi nha may bang may bom déng mé ty dong
bang ro le phao.
1.6.3. Nguyén tic bd tri cac hé thong thiét bi phu

Khi b6 tri cac hé thong thiét bi phu phai chi ¥ cac yéu cau sau:
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1. Thiét bi phu vé dién, cac loai cap dién nén b6 tri dudi tﬁng may phat vé mot bén
nha may (phia thuong luu hodc ha luu nha may) con phia bén kia bd tri dudong 6ng cua
cac hé thong thiét bi phu, hé thong dau, nudc, khi tuyét d6i khong duoc bb tri 1an 16n
gitra chung.

2. Lap dat cac hé thdng thiét bi phu phai dam bao thao tac dé dang, an toan, thuin
tién cho viéc kiém tra bao quan va sira chira.

3. Cac phuong an lip dit cac hé théng thiét bj phu phai thoa méin cac yéu cau vé
kinh té nhu : ton that trong cac hé thong thiét bi phu nho nhat, tiét kiém kim loai, gia
thanh ré dong thoi phai bao dam yéu cau my quan clia nha may.

4. Thi cong, lap rap cac hé thong thiét bi phu nhanh khong 1am anh hudong dén van
hanh t6 may va cac thiét bi khac.

1.6.4. Thiét bi kiém tra do lwong ’ 7

O cac nha may thuy dién dé bao dam ché do van hanh binh thudng cta t6 may,
trong nha may thuy dién dit mot loat dong ho va cac thiét bi do. Dya vao chirc ning
ctia nd ngudi ta chia ra 1am nhiéu bd phan.

Phan 16n cac dong ho va thiét bi do dat trong nha may dé kiém tra tinh trang va
ché do lam viéc cua to may, kiém tra ché do phu tai dién, chét lugng dién, luu luong,
cot nudce, cong Suét..vv..

Toan bd nhiing thong tin vé ché d6 lam viéc cua tram thuy dién, cac thong s6 chu
yéu ctia n6 duge dan dén phong diéu khién trung tAm va ciing tir ddy cac nhan vién van
hanh thao tac, theo ddi hoat dong cua toan tram. O céc ti diéu khién lip cac dong hod
do dé kiém tra toan bo su lam viéc cua cac thiét bi dong lyc, tin hi€u ngung may, vé
ché @6 cip ctru nhu 4p suit ting 1én trong mot hé théng ndao d6 hoic nhiét do dau ting
1én & céc 6 chin chinh, muc nudc vuot qua muc nude tinh toan..vv..

Toan bd cap dan tir cac dong hd va céac thiét bi do dén phong diéu khién trung tim
thuong b tri tang dudi phong diéu khién thuong goi 1a phong cap dién voi chiéu cao
thuong 2,2+2,5 m.

Ngoai cac thiét bi kiém tra do ludong ctia nha méy thuy dién con cé cac thiét bi tu
dong dé déng va cat mach khi xuét hién ché do cong tac bi pha hoai hodc xay ra su cd.

Mit khac dé kiém tra tinh trang cia nha may nguoi ta dat cac thiét bi va déng hd
do d6 lan ctia nha may, do nghiéng, h¢ sb bién dang tirng phﬁn va toan bo két ciu, ung
suét va chan dong. Mot s6 thiét bi nay trong thoi ki xay dung duogc dat va quan tric do
Itn, su chuyén dich, bién dang va d¢ vong cua nha may.

1.7. PHAN PIEN CUA NHA MAY THUY PIEN
1.7.1. Cac bd phén chii yéu phan dién trong nha may thuy dién

Céc may phat thuy luc hi¢n nay cé dién ap dinh mac khong vuot qua 20 KV, vi
thé khi tai dién dwa xa phai nang dién 4p 35+1000 KV va c6 thé 16n hon nira.

Dién ning do nha may dién san xuat dwa vao mang luéi dién chung dé cung cip
cho cac ho dung dién. Viéc cung cip dién ¢ dién ap may phét chi dung cho cac ho &
gan va cong suat khong 16n, con cac ho & xa phai qua may ning ap (mdy bién thé).
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Khoang céach tai dién tir nha may dén cic ho dung dién khac nhau, yéu cau dién ap
cling khac nhau. Pién ning ciia nha may san xuét ra chia lam hai phan: phan dién ap
cao dua vao mang lu6i dién chung va phan dién ap thap cho dién tu dung ctia nha may.

Phan dién ctia nha may thuy dién gom:

1- May phat dién thuy luc

2- Méy bién thé chinh

3- Tram phan phdi dién cao thé gdm: may bién thé, may cat dién, cdu dao cach
li cho dén duong day cao thé.

4- Bb phan phan phdi dién thé may phat con goi 1a bd phan dién thé thap tur
may phét dién dén may bién thé ty dung.

5- B6 phan dién ty dung.

6- Bo phan tiép dat va chong sét.

7- B6 phan do luong dién va ro le bao vé.
1.7.2. Cac loai so do dau dién chinh , ‘

Viéc bo tri bd phan phan phoi dién &p may phat va cao ap co6 lién quan dén so do
dau dién. Tuy thudc vao cong suat va sd to may, vai trd nha may trong hé thong dién.
Phén 16n nha méy thuy dién thuong dung cac so dd dau dién sau:

1. So' dé bé (Hinh 1-24-1)

MJi t6 may dau truc tiép véi mot may bién thé, mdy bién thé ddu véi duong day
cao thé. So d6 nay thuong ding ¢ nhitng nha may thuy dién c6 cong suét 16n lam viéc
trong hé théng dién quan trong. Khi mot to may ngimg van hanh vi mét li do ki thuat
nao d6 khong anh huong dén viéc cung cép dién, phﬁn dién d6 s€ do tram dién khac
trong h¢ théng thay thé. Pé thuc hién su chuyén mach va cit mach va dé an toan cho
duong day cao thé phai lap céc thiét bi ciu dao cach li.

2. S0 do by mé réng (hinh 1-24-11)

Hai hodc nhiéu may phat ddu véi mot may bién thé (hoic mot nhém may bién thé
mot pha), mdy bién thé ddu voi duong day cao thé. Véi so d6 nay khi mot may bién
thé c6 su cb thi hé théng dién s€ lap tuc mét hai to may, song su cb dbi voi may bién
thé it xay ra. So d6 nay thuong dung ¢ cic nha may thuy dién 16n nhiéu t6 may lam
viéc trong hé théng dién luc 16n.
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Hinh 1-24. Cic phuong én so do ddu dién

3. So' do hé thong thanh gép (Hinh 1-24-111)

T4t ca cac may phat dién dau vao thanh gop & dién ap mdy phat, cac may bién thé
chinh ciing dugc dau v6i thanh gop thir 2 va dua vao hé théng dién. Tuy theo tinh cht
ciia ho dung dién, hé thong thanh gop c6 thé 1a don hodc kép, c6 phan doan hoic
khong phéan doan.

Pé dam bao viéc cung cap dién an toan va lién tuc nguoi ta dung hé thong thanh
gop don c6 phan doan (Hinh 1-24-IV) hodc hé théng thanh gop kép c6 phan doan
(Hinh 1-24-V)

So d6 hé théng thanh gop thuong dung khi c¢6 nhiéu hd dung dién tai chd. Pién tu
dung cho nha may ciing 1ay tir thanh gbép dién ap may phat.

1.7.3. May bién thé chinh

1. Muc dich yéu cdu khi bé tri mdy bién thé

Khi nghién ctru phuong an bo tri may bién thé & cdc nha may thuy dién can phai
xem xét dic diém ting loai nha may trong hé théng cong trinh ddu méi thuy lgi. Tram
bién thé cang gan gian may cang thuan tién, khong nhiing giam ton that dién nang tir
may phat dén may bién thé con tiét kiém duoc cap dan, giam b6t co hoi phat sinh su
cd. Trong mot s6 trudng hop dic biét nhu nha may thuy dién ngam thuong b tri may
bién thé trong gian may.

Trudce khi tién hanh b6 tri may bién thé, viéc dau tién phai nim dugc sd luong
may bién thé va kich thudc bao ngoai cia né. S6 lugng may bién thé phu thude vao so
d6 dau dién clia nha may thuy dién, thuong c6 xu huéng hai may phat chung mot may
bién thé, nhu vay giam duogc ) lugng may bién thé dau day don gian, vé mat van
hanh thuén tién, gia thanh cong trinh giam , song néu cong suit 16n trong luong may
bién thé ting. Khi nha may thuy dién xay dung ¢ nhiing dia diém giao thong khong
duoc thuan tién, cong suét may bién thé thuong bi diéu kién van chuyén han ché. Vi
vay, khi chon ) lugng may, cong suit may can phai xem xét dén viéc van chuyén,
phai tién hanh so sanh phwong an rdi méi quyét dinh.

Trong qué trinh van hanh nha may thuy dién, khi kiém tra va stra chita may bién
thé thuong sir dung cau truc trong gian may. may bién thé céng suit 16n thuong trong
luong 16n va kich thudc bao ngoai 16n, viéc van chuyén gip kho khin. Do d6, khi bd
tri may bién thé can phai xem xét day du cac yéu t6 trén va tuan thi mot sé nguyén tic
dudi day.

[ Vi tri mdy bién thé nén dit gin gian may, nham rat ngin cap dan, tiét kiém
kim loai, van hanh thuan tién giam phat sinh sy cd

[] Cao trinh dit may bién thé nén cing cao trinh san lap rap dé sir dung cau truc
trong gian mdy khi stra chita. Néu vi stra chita may bién thé ma chiéu cao gian may
phai nang 1én thi trong truong hop d6 ¢ san lap rap phai c6 hd diat may bién thé, khi
sira chita ding cau tryc cau 13i thép ra.
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[ Kich thuéc mit bang phai du dé bd tri may bién thé va thuin loi khi di
chuyén doc va di chuyén ngang.
] May bién thé phai dit ¢ cao trinh khong bi ngép.
O nhitng nha may thuy dién c6 cong suat may bién thé nho, trong lwong nhe khi
di chuyén dén gian lip rap sira chita thuong dung hé théng ti hodc cc con lin dic
biét dé di chuyén. P6i voi may bién thé cong suat 16n, kich thudc mit bang 16n thuong
6x8 m va trong luong co thé trén 300 T thudng di chuyén theo 3 hodc 4 dudng ray.
Trong thyc té xay dung cic loai tram thuy dién c6 nhiéu phuong an bd tri may
bién thé khac nhau, song phai tuan tht nhitng nguyén tic trén.

2. Cdc phwong dn bé tri mdy bién thé déi véi cdc loai nha mdy thuy dién trong
hé théng cong trinh nang licong

Pi v6i nha may thuy dién sau ddp do két cau gitra nha may véi dap twong d6i
rong co6 thé b tri may bién thé trong khoang khong gian d6, néu trong truong hop kich
thude khong du dé dat dudng ray va di chuyén mdy bién thé dén gian stra chira thi c6
thé xé dich nha may vé phia ha Iuu (hinh 1-25-I). Véi truong hop trén phai thong qua
cac phuong an so sanh vé kinh t& va k¥ thuat moi quyét dinh.

Néu dap dang bang vat liéu dia phuong ma nha may sau dép hodc nha may thuy
dién duong dan duong 6ng ap luc dit 10 thién thi may bién thé bd tri bén b séng nha
may 14 hop li nhat (Hinh 1-25-1V)

Nha may thuy dién ngang dap do kich thuéc dng hit twong d6i dai, ting trén éng
hut c¢6 dién tich rong du bé tri dudng ray di chuyén, trong truong hop nay may bién thé
dit & vi tri nay 1a hop li nhat (Hinh 1-2511). Khi stra chita may bién thé c6 thé dua vao
gian may sau d6 dung cau tryc di chuyén dén gian stra chita (Hinh 1-25-III).

Véi nha may thuy dién két hop x4 1ii, thudng may bién thé dit trén sin thuong nha
may (Hinh 1-25V) hodc dat trén tru pin cta nha may (Hinh 1-25-VI). Véi cach bd tri
nay khi di chuyén may bién thé dén gian lip rap phai dung cau truc riéng cdu may bién
thé tir trén xudng rdi dua vao gian lip rap, hodc ding giéng dimg xay trong dap chuyén
may bién thé tir trén xudng rdi dwa vao gian lip rap.
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Hinh 1-25. Cdc phwong dn bé tri may bién thé
1.7.4. Vi tri bd tri tram phan phdi dién cao thé

Tram phan phdi dién cao thé thuong bo tri ngoai troi. Vi tri cia nd nén gan nha
may canh tram bién thé va thudn tién cho giao théng. Nén moéng cao trinh phai tot va
cao hon muc nudc 1ii ha luu 16n nhat. O nha may thuy dién ngang dap hoic nha may
thuy dién sau dap cot nude trung binh ngudi ta thuong dat cac thanh gop dién thé cao
trén ciing mot do cao va tram phan phéi dién cao thé phat trién theo chiéu rong. O nha
may thuy dién dudng dan hodc sau dap cot nudc cao khi khong du dién tich thi nguoi
ta b tri thanh gop hai hodc ba tang theo chiéu cao.

Bang 1-1

Dién thé (KV) Dién tich (m2) Dién thé (KV) Dién tich (m2)
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35 240 330 2640

110 480 550 4800
150 880 750 11480
220 1350

Chiéu rong cuia tram phan phéi dién cao thé ngoai troi tinh nhu sau:
Bang 1-2.
Dién thé (KV) 35 110 220
Budc cua 6(m) 6 8 15

Chiéu rong tram phan

phéi dién cao thé (m) 60 80 135

Tram phéan phdi dién cao thé hai tang tuy chiém dién tich nhé hon nhung khéi
luong sat thép tén nhidu hon, dién tich thi cong lap rap hep, vi thé chi ding khi nao
khong du dién tich dé bb tri tram phan phdi cao thé mot tang

Kich thudc ciia tram phan phdi cao thé ngoai troi phy thudc vao so dd dau dién,
thiét b1 phan phbi, song cung c6 thé tinh so bo xuat phat tir budc ciia cac 6. O mdi 6
bao gdm may déng cit, cau dao cach li va ciac may moc khéc, tuy thudc vao dién thé
ma nd c6 kich thude khic nhau. Trong thuc té xay dung ¢ thé cin ctr vao dién thé tir
d6 so bd xac dinh dién tich cta tram phan phéi dién cao thé.

1.7.5. Vi tri b6 tri bd phan phan phéi dién thé may phat dién

Bo phén phan phdi dién thé may phat dién thuong dit ngay trong nha may hoic
trong phong canh nha may nam giita may phat dién va may bién thé, bd tri nhu vay dat
cap dan thuan tién va ngz"m nhét.

Vi so dd ddu dién 1a so dd bod hodc so dd bd mé rong nén b tri phan tan may cat
dién thé may phat dé rut ngin duong day tranh thao tac nham 1an. khi so do d4u dién 1a
so d0 hé thong thanh gop tot nhat nén b tri tap trung cac may cat trong phong phan
phéi dién thé may phat.

Phy thudc vao kiéu nha may thuy dién, cong suit to may, kich thudc va két ciu
nha may, bd phan phan phdi dién thé may phat c6 thé c6 cac phuong an b tri nhu
sau:

1. O phia ha luu nha may thuy dién ngang dap cot nuée thip thuong co dng hut
dai, trén téng 6ng hut rong céd thé bd tri duwoc. Cach bd tri nay rat thuan tién va kinh té.

2. O phia thuong luu nha may thuy dién sau dap c6 duong kinh tua bin 16n va nha
may thuy dién duong din cot nude trung binh, c6 thé b tri phong phan phdi dién thé
may phét & khoang trng giita dap va nha may 1 hop li nhat.

3. O dau nha may thuy dién duong dan cot nudce cao két hop vai viée bb tri tram
phan phdi dién ngoai trdi ¢ ngay canh nha may.
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4. Dt mot phong riéng canh nha may chinh, phan 16n thuong ding & cac nha may
thuy dién duong din cot nudce cao, kich thudc khong 16n.

Kich thuéc phong phan phéi dién thé may phat duoc xac dinh trén co sé so d6 dau
dién, s6 to may va so dau day dan ty dung. Trong trudng hop cao trinh phong phan
phdi dién thé may phat dit dudi muc nude ha lwu cao nhat phai c¢6 bién phép chdng
thiAm that tot.

Hién nay ngudi ta ché tao thiét bi phan phdi dién thanh bd dudi dang tu, trong d6
céc chi tiét déu lap san tai xuong, khi xay dung nha may chi chuyén ché dén lap dat tai
vi tri dd dugc xac dinh. Trong trudng hop nay dién tich phong phan phéi dién thé may
phat nhd, van hanh an toan.

Chiéu cao ctia phong vao khoang 4+5 m. Dudi phong phan phdi dién thé may phat
doc theo chiéu dai phai c6 ting cap dién.

B6 phan dién tu dung cho nha may va cho toan tram c6 nhiém vu cung cap dién
cho céac ho dung dién sau day:

a) Trong qua trinh van hanh phai cung cdp dién lién tuc cho hé théng dau, khi,
cung cép nuoc k¥ thuat, hé théng may kich ttr, h¢ théng doéng mé van su cd, hé théng
anh sang cho cac phong phuc vu, hé théng may déng cat va cau dao cach li..vv..

b) Cung cap dién theo thoi gian cho hé thong tiéu nudc to may, hé thdng tiéu nudc
cho nha mdy, hé thong anh sang bén ngoai va anh sang cho cac phong sinh hoat..vv..

¢) Cung cdp dién cho hé théng loc dau, xudng stra chita va cac kho..vv..

Pién ty dung 16n nhat chiém vao khoang 0,5-1% cong suat ldp may cta tram thuy
dién. cong suét lap may cang 10n thi ty 18 cong suat ty ding cang nho.

Hé théng dién mot chiéu cling thudc bo phan ty dung, n6 cép dién cho céc bd phan
quan trong nhat yéu cau phai lam viéc chinh xac ngay ca khi co su ¢b & tram xoay
chiéu. D6 1a cac bd phan diéu khién tu dong, mach ro le bdo v¢, tin hi¢u va chiéu sang
khi ¢6 su c6. Ngudn dién mot chidu thuong ding dc quy, a xit voi dién thé 220V cho
cac nha may thuy dién 16n va 110V cho cac nha may thuy di¢n nho. Thuong dung mot
bd ac quy nap dién thuong xuyén déi voi nha may thuy dién nho, hai bd cho nha may
thuy dién lon.

Kich thudc phong phan phdi dién thé may phat, khi thiét ké so bo c6 thé tham
khao duoi day:

Bang 1-
So d0 dau dién Kich thwéc mit biang
Rong (m) Dai (m)
So d6 bo 5-8 8-15
So d6 mot hé thanh gop 6-8 Sudt chiéu dai doan t6
So do hai hé thanh gop 6-8 may
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1.8. CAC PHONG PHU CUA NHA MAY THUY DPIEN

O nha may thuy dién, cac thiét bi phu va thiét bi do ludng b tri trong cac phong
riéng, phan 16n cac phong d6 bé tri trong nha may. Theo chiic ning c6 thé chia cac
phong nay thanh hai nhom: Phong dit cac thiét bj diéu khién thudng goi 1a phong thao
tac, phong bd tri cac thiét bi dé stra chita va tram van hanh céc thiét bi thuong goi la
phong san xuit. Ngoai cac phong trén con bd tri cac phong 1am viée, Phong sir dung
cong cong nhu cau lac bo, cac phong phuc vu sinh hoat va doi séng VV...

O nhimg tram thuy dién ngang dap, kich thudc 16n nhidu t6 may, kich thudc
budng xoan, dng hut 16n, trong pham vi cac ting trong nha may cé thé b tri tat ca cac
phong can thiét cho van hanh t6 may.Con ¢ nhitng tram thuy dién cong suit khong
16m, hoac tram thuy dién cot nude cao, do kich thude buéng xodn, 6ng hat nho khong
thé bd tri tat ca cac phong trong nha may, vi vy c6 mot sb phong dua ra ngoai, bé tri
gan nha may.

Dién tich toan bo cac phong b tri thiét bi phu, phuc vu cho van hanh nha may tuy
thudc vao cong suat va vi tri nha may trong hé théng cong trinh nang luong. Néu nha
may xady dyng trong hé thong bac thang, mot s6 phong thiét bi phu ¢ thé hop nhit sir
dung chung ciing hé théng trén bac thang.

O nhiing tram thuy dién 16n dién tich toan bo cac phong thao tac thudng tir 1500-
2000m?, dién tich cac phong san xuét, quan 1y tir 800-1000m™.

Trong xay dung tram thuy dién, dé phat huy hiéu qua kinh té thuong dua té may
thir nhat vao van hanh sém. Vi vay trong pham vi doan t6 may d6 va gian lap rap ké
bén can bd tri cac phong dat cac hé théng va cac thiét bi co lién quan dé bao dam van
hanh t6 mdy nhu: Hé théng tiéu nude to6 may, hé théng thoat nudc té may, hé thong
cung cap nudc ky thuat, hé thong khi nén, hé théng dau vv... Cac phong thao tac nhu:
Phong diat cac ta didu khién, phong day cap, phong axit vv. Vi tri cac phong d6 phai
thuan tién va hop 1y trong van hanh trudc mét va lau dai. Phong ac quy phai bd tri xa
duong day cap din dién va phai co hé théng thong gid. Trong thuc té xay dung, phong
diéu khién trung tdm bd tri gan nha may va ciing cao trinh voi gian may. Dién tich mat
béng cua nd phu thudc vao cong suét ctia tram thuy dién, $6 lugng bang dién va trinh
dd ty dong hod, trong nha may thuong tur 80-100m”.

Dé cung cap dién thao tac cac thiét bi va thip sang cho nha may khi xay ra su b, ¢
tram thuy dién thuong str dung dong dién mét chiéu. Poi véi tram thuy dién nho, cong
suit dong dién mot chiéu khong 16n nén thudng dung cac hom ic quy, bd tri cac thiét
bi nay cling don gian. Song cong sut ctia tram thuy dién 10n, s6 luong acquy nhiéu
nén bd tri phong dé acquy va thiét bi nap dién, phong axit. Cac phong nay phai c6
tuong ngan cach, co hé thong thong gio riéng, bo tri cach li v6i hé thong dién. Vi tri
ctia phong ndy nén bd tri ¢ ting dudi gian phong diéu khién trung tim, nhung phai co
hanh lang cach ly vé phong diéu khién trung tam.

Tuy thudc vao cong sudt cia tram thuy dién va vi tri cia nd, cac phin xudng sira
chira c6 thé bd tri & ting dudi gian lip rap hodc cac ting khac trong nha may nham
muc dich stra chita thuong xuyén hodc dinh ky stra chita mot s6 thiét bi cua to may.
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Khi tram thuy dién xay dung gan khu cong nghiép hodc trén cung hé thong bic thang
thi kich thudc va thiét bi trong cac xudng stra chira co thé giam di nhiéu.

O tram thuy dién duong dan va tram thuy dién sau dap cot nudc cao, do kich
thudc doan to may va gian lap rap hep, cho nén cic phan xuéng sira chira c6 thé dua
ra nha may phu bé tri gn nha may chinh. Khi bé tri cac phong phu trong nha may, can
phai nghién ciru mbi lién hé qua lai gilta cac phong dugc dé dang va thuan tién, bao
dam diéu kién van hanh tot va an toan.

Khu nha quan 1y cia tram thuy dién thuong bd tri & mot ddu nha may hozc phia
thuong luu va ha luu nha may. Khi thiét ké can phai tinh toan diéu kién anh sang,
thong gi6, hé thong thang may va cac phuong tién giao thong di lai.

Nhin chung cac phong quan 1y van hanh & mot nha may thuy dién bao gém cac
thanh phan sau:

- Céc phong c6 lién quan tryc tiép dén van hanh nha may ( cic phong thao tac )
gém: Phong diéu khién trung tim va phong cap dién dudi nd, phong truc ban va diéu
dd, phong thong tin lién lac, phong acquy, phong nap dién, phong axit vv...

- Céc phong san xuat gdm: Phong sira chita co dién, phong thuy cong, phong kiém
tra va sira chira cac dong hd do, phong thi nghiém dién thé cao, phong hoa nghiém
dau, phong tai sinh dau, phong dat thiét bi thong gio, phong dat may bom, phong khi
nén, tram cung cap nude ky thuat, kho dung cu vv..

- Phong truc ban cac bo phan. Cong nhan duong day, cong nhan by phan may thuy
luc, cong nhan phong hod vv..

-Phong hanh chinh gom: Phong giam dbc, phong k¥ su truong, van phong dang uy
va cac doan thé, phong k¥ thuat,phong hoi hop,phong sy vu, phong y t&,hoi truong,
vv.... Ngoai ra con c6 phong phuc vu sinh hoat va doi song.

Duéi ddy gidi thiéu kich thudc cac phong thao tac va phong san xudt & mot tram
thuy dién c6 cong suét 1 triéu KW dé tham khao.

Tén cac phong Dién tich m
Phong diéu khién trung tAm 80-100
Phong day cép (ting dudi phong trung 80-100

tam) 30
Phong thong tin lién lac 40-60
Phong acquy 10
Phong axit 20
Phong nap di¢n 60
Phong thi nghiém dién 30-40
Phong khi nén 20-30
Phong méay bom 50-100
Phong dé dau 30-40
Phong cung cip nudc ki thuat 150-200
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Phéan xudng dién 120
Phan xudng tudc bin 400
Phan xuong co khi 30-50
Kho dung cu

Cau hoi chwong 1

1.
2.
3.

11.
12.
13.
14.

Khai niém vé cac cong trinh trén tuyén nang lugng va nha may thay dién.

Cong dung va so d6 cong nghé cac loai thiét sir dung trong nha may thiy dién.
Céc thanh phan va dic diém céu tao ctia cac thanh phan két ciu phan dudi nudce
nha may thuy dién truc ding.

Céc thanh phan va dic diém cau tao cua cic thanh phan két ciu phan trén nudc
nha may thuy dién truc ding.

Cac thanh phan va dic diém cdu tao ciia cac thanh phan két cdu nha mdy thuy
dién truc ngang.

Nguyén 1y chung b tri cac thiét bi chinh va phy trong nha may thuy dién va xéac
dinh kich thudc co ban cia nha may. Cac yéu t6 anh hudng.

Nguyén 1y xac dinh kich thuéc chiéu rong (theo chibu dong chay), chiéu dai
(vudng goc voi dong chay) cua t6 may thiy dién truc ding.

Nguyén 1y xac dinh cac cao trinh chil yéu ctia nha may thty dién véi turbin phan
kich truc ding.

Céch xac dinh kich thuéc mat bang phan trén nudc nha may thay dién truc ding.
Cong dung cua gian lap may, nguyén ly xac dinh kich thudc gian lap may nha
may thuy dién.

Nguyén ly xac dinh kich thudc nha may thuy dién véi turbin truc ngang.

Nguyén 1y bé tri cac hé théng thiét bi phu ctia nha may thity dién.

Nguyén 1y bé tri cac phong vén hanh cta nha may thuy dién.

Nguyén 1y bé tri may bién ap va cac hé thong thiét bi dién ctua nha may thay dién.
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Chwong IlIl: DAC BIEM CAU TAO CUA CAC LOAI NHA MAY THUY BIEN

2.1. NHA MAY THUY PIEN LONG SONG (NGANG PAP)
2.1.1. Pic diém ciia nha may thuy dién ngang dap

Nha may Thuy DPi¢n ngang dap 1a mot phan cua cong trinh dang nudce, chiu ap luc
ntroc thuong luu, dong thoi ciing 14 cong trinh 14y nude ndi tryc tiép voi tude bin. Véi
dic diém trén, két cau cua loai nha may nay chiu dugc H < 30 +40 m. Nhirng nha
may ngang dap c6 cong suat 16n va trung binh thudng lap turbin canh quay truc ding,
hodc ding tudc bin canh quat cong sut nho, cot nudc dudi 20m. Nhimg t6 may 16n
c6 thé c6 duong kinh banh xe cong tac D;=10+10.5m, cong suat t6 may tir
120+150MW , Luu lwong qua turbin tir 650+700m’/s. Do luu lwong qua turbin 16n
nhu vay nén kich thudc ctia budng xoan va éng hut rat 1on, ngudi ta lgi dung khoang
tréng trén phan loe ciia ng hut dé b tri cac phong phu. Tang trén cung thuong bb tri
may bién thé c6 dudng ray dé chuyén vao sira chira trong gian lap rap. Loai nha may
nay thuong bé tri phan dién ¢ phia ha lvu con thuong luu bé tri duong dng dau, nude
va khi nén. M tru phia thuong luu cta ctra 1y nude thuong duoc kéo dai dé bd tri cau
cong tic va cau cau giao thong. Ngoai muyc dich trén, cach bd tri nay lam ting tinh 6n
dinh nha may.

Mot ddc diém can luu y d6i v6i nha may thuy dién ngang déap, vé mua lii cot nudce
cong tac giam, ddn dén cong sudt t6 may giam, trong mot sb trudng hop nha may co
thé ngimg lam viéc. Dé ting cong suat nha may trong thoi ky 1ii dong thoi giam dap
tran, hién nay trén thé gidi nguoi ta thiét ké nha mdy thuy dién ngang dap két hop xa
lii qua doan t6 may. Néu nghién ciru bd tri mot cach hop 1y cong trinh xa 1ii trong doan
t6 may thi khi tran 1am viéc co thé tao thanh nhimg vi tri c¢6 thé ting cot nudc cong tac
ctia tuc bin din dén tang cong suat clia tram thuy dién.

Phéan qua nudc cia t6 may bao gdm : Cong trinh ldy nudc, budng xodn va ng hit
cong. Hinh 2-1 1a phéi canh nha mdy thuy dién ngang dap khong két hop xa lii qua
doan t6 may.

Dbi véi tram thuy dién ngang dap, cot nudc thap, luu luong 16n, chidu dai doan to
may thuong xac dinh theo kich thudc bao ngoai budng xodn va ng hut. ¢ mit nim
ngang chiéu rong cira 1iy nudc bang chiéu rong mit cat cira vao budng xoan va kich
thudce do phai phu hO’p v6i diéu kién luu tde cho phép qua luéi chin rac. Chiéu ngang
doan to may theo chiéu dong chay phan dudi nude cua nha may phu thudc vao kich
thu’orc ctra 1y nuéc, budng xoan tude bin va chiéu dai dng hut, dong tho1 viée tinh toan
6n dinh nha may va mg suat nén c6 quan hé dén kich thudc phan dudi nude cia nha
may dic biét ddi v6i nén mém.

Pé giam chiéu cao phan dudi nudc ctia nha may, trong thiét ké thuong ap dung
mat cit budng xodn hinh chit T hudng xudng véi dinh bang, nhu vay c¢6 thé cho phép
rt ngan chiéu cao ting tudc bin va may phat dit gan tudc bin hon.
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Pé dam bao 6n dinh chéng truot va timg suit day nén khong vuot qué tri sé cho phép,
tam d4y ctia nha may ngang dap nam trén nén mém thudng cé kich thudc rat 16m. Loi
dung chiéu day tim day nguoi ta bd tri & thuong luu dudi cira ldy nudc hanh lang
kiém tra va thu nudéc.

R e B ALY
— T S

Hinh 2-1. Nha mady thuy dién ngang ddp khéng két hop xa lii qua doan t6 mdy

2.2.2. Cac so dd nha may thuy dién ngang dap két hop xa la . o
Phan dudi nudc cua nha may thuy dién ngang dap két hop xa It ¢6 nhiéu dang két cau
khac nhau tuy thudc vao cdt nude va kich thude to6 may. (Hinh 2-2)

Véi cot nude tir 25+40m néu bd tri nha may thuy dién trong than dap tran so d6 I
(Hinh 2-2) thi cic phong phu va phong dit cac thiét bi phu b tri cac tang trén ong
hat. Khi chuyén thiét bi dén gian lip rap dung cau truc dit trén md bién & dinh dap
chuyén xudng bang giéng dimg, hodc c6 san tap két thiét bj b tri ¢ ha luu nha may, o
d6 thiét bi duoc chuyén dén bang duong sat hodc 6 t0, sau s& dua vao gian l1ap rap.

O cac tram thuy di€én cot nudc thép, duong kinh banh xe cong tac D; 16n cong
trinh tran xa 1d thuong ap dung so d6 II. Vi so d6 nay khi van chuyén thiét bj dung
cau truc dat trén dinh dap tran dé thao tac chuyén vao gian may, trong gian may co thé
bd tri thém ciu truc phu dé clu cac ciu kién c6 tai trong nhd. Nhuoc diém cua so dd
nay 13 nap day trén gian may tuyét dbi kin.

Pé khic phuc nhugc diém cia cac so do trén, trong thiét ké ngudi ta nghién ctiu
b tri cong trinh xa 1ii trén budng xodn so do 111, vd so d6 ndy truc t may sé ting, dan
dén két cau phan dudi nudc ciing ting.
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Hinh 2-2. So do cdc dang nha may thuy dién ngang ddp két hop xa li

Véi két cau nhu so dd IV, cong trinh x4 1i ¢6 4p bd tri trén budng xoan. Loai so dd
nay c6 thé ap dung vdi cac cot nude khac nhau. Nhuoc diém cua so d6 nay 1a cira 1dy
nuéc turbin dat siu, tai trong cira van 16n, thao tic khong thuan tién, truc to may dai,
két cau phan duéi nudc ting. Trong thiét ké va van hanh ¢ cac tram thuy dién loai 16n
nguoi ta thay rang ap dung so d6 V bé tri cong trinh xa 1ii ¢6 4p dudi budng xodn la
tdt nhat,vi n6 loai trir tat ca cac nhuogc diém cia so dd trén. Véi so do nay, dé giam do
sdu dudi méng nha may thuong ap dung budng xoan bé tong d6i xing cd6 mat cit
huéng 1én phia trén va ting chiéu cao ng hut, nhu vy c6 thé giam dugc kich thudc
phan duéi nude ctia nha may.
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Hinh 2-3. Nha may thuy dién trong than dap tran

I- Van xa lii, 2- Van sira chita, 3- Ludi hin rdc, 4- Mdy phdt, 5- Phong diéu khién, 6- Hanh
lang cdp, 7- Van sira chita éng hit, 8- dng théng hoi, 9- Phong cung cdp nude kj thudt, 10-
Thiét bi phdn phéi dién, 11- Khoang do day cat, 12- Hé thong loc niede kj thudt, 13- Hanh
lang tap trung nudc, 14- Cau truc thao tdc van 5ng hut, 15- Ranh vot rac, 16- May vot rdc,
17- May bién thé, 18- Giéng day cdp.

Kinh nghiém thiét ké cho thay rang, khi 4p dung so d6 IV va V dé bd tri tran xa
1&, vi dé bao dam sy 1am viéc 6n dinh cua dudng tran, giam dong chay phan bd khong
déu & ha luu va sy xuit hién mach dong nén phai b tri to may doi xung. Pé bao dam
hiéu qua phun xiét 16n thi chiéu dai doan t6 may phai ting tir 5-10% so v&i chiéu dai
doan t6 may cta nha mdy thuy dién khong két hop. Nhu vay, luu luong qua dudng
ham xa tran gap 1.5+2 1an luu luong qua tude bin va dat hiéu qua phun xiét rt 16n din
dén tang cong suat t6 may. Néu tang chiéu cao 6ng hat hodc chiéu cao twong ddi cua
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n6 bit dau tir doan hinh chép cut thi co thé ting mat cit duong ham xa 1i. BS tri t6
méy dbi ximg trong doan thi goc bao ctia budng xodn giam xudng con 135+160°, ddng
thoi trén mat bang duoc maé rong véi goc p =180" ( Xem mit bang tang budng xoin A-
AB-BsodoIVvaV).

Duéi ddy s& gi6i thiéu mot s6 so do vé nha may tram thuy dién ngang dap két hop
xa lii. Hinh 2-3 1a nha may tram thuy dién ngang dap b tri trong than dap tran. Dé
giam kich thudc phan duéi nude ciia nha may, ngudi ta ap dung budng xoin bé tong
c6 mit cat huéng xudng va lap may phat kiéu 6 tua trén nap tudc bin. Trong so do thé
hién viéc bd tri mot cach hop 1y cac phong thiét bi phy cua t6 may.
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Hinh 2-4. Nha may thuy dién két hop xa lii day ( ¢6 dp)

I- Buéng xodn, 2- 6ng hiit, 3- Tran c¢6 dp qua giita budng xodn va ong hit, 4- Van xa
tran, 5- Van sira chita, 6- Puong 6 16, 7- Puong xe lira, 8- Cau truc ndng van xd tran va ong
hut, 9- van swra chira tran co ap.

Hinh 2-4. thé hién nha may tram thuy dién ngang dap két hop bd tri tran co ap
giita budng xoan va 6ng hat. Toan bd phan dién ciia nha may déu bd tri phia ha luwu.
Budng xodn bé tong cé mat cit hudng xudng, may phat dat trén nap day tudc bin.
Céch b tri nay giam dugc chiéu cao phan duéi nude ctia nha may.

Qua két qua nghién ctru van hanh va thiét ké & cac tram thuy dién két hop xa 1 vé
céc chi tiéu kinh té k¥ thuat cho thdy: Trong doan to may bb tri cong trinh xa 1ii thi tiét
kiém duoc vat liéu xay dung ( Bé tong 20-30%, cdt thép 5-7%), song lugng thép cira
van va ranh van tang lén.
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DPé giam gia thanh x4y dung va giam chiéu cao phan dudi nudc ctua nha mdy
nhiing nim gan diy cac nudc trén thé gidi sir dung rong rii to may truc ngang turbin
capxun chay thing véi cot nude dudi 20-25m. Hinh 2-5 13 mot trong nhitng nha may
tram thuy dién ngang dap dung tudc bin cap xun chay thang két hop xa i qua to may.

Tir so do ta thiy, st dung tude bin cap xun chay thing cho phép giam dugc do sau
hé mong, két cau phan dudi nude ciing don gian hon t6 may truc dimg. Do ap dung
dng hut thang va khong c6 budng xoidn tude bin nén giam duoc chiéu dai doan t6 may.
Loai tudc bin nay do luu lwong dan xuat Q' ting, nén cong suat to may ting so vdi to
may truc dimg cung kich thudc, banh xe cong tic D, tudc bin capxul chay thiang nhd
hon banh xe cong tac D, t6 may truc ding.

So sanh kich thudc cta turbin chay thiang véi turbin truc dimg khi cting cong suat (
Hinh 2-6 ) cho thay véi cot nudc H =8 m cong suat N = 20.000 W, dudng kinh D, ciia
t6 may truc dimg 1 8 m con t6 may turbin cdpxul chay thang 7 m nén cong trinh nang
cao duoc 1.3 m, chiéu dai doan t6 may tr 19.2 m giam xuéng con 12 m.
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Hinh 2-5. Nha mady thuy dién két hop xa lii véi turbin kiéu capxun

Ngoai nhitng wu diém trén to6 may truc ngang turbin capxul con c6 nhitng vu diém
khac so voi té may truc dimg khi duong kinh D; va luu lugng din xuat Q'; nhu nhau
thi hiéu suat turbin chay thang ting tir 2-4% so véi turbin truc ding, Quan hé 1 = f(N)
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c6 xu hudng thoai thoai hon trong tit ca gia tri luu lwong, hon nita dung ng hut thang
nén to may co thé lam viéc dugc trong cac ché do khong toi wu cia turbin va cho phép
1am viéc trong pham vi phu tai thay déi 16n, trong khi d6 t6 may truc dimg dung éng
hut cong qua thi nghiém véi phy tai thay doi 16n thi hiéu suat giam nhanh.

Nhuoc diém cua t6 may truc ngang turbin chay thang 1a khi stra chita may phat
phai thao toan bo phan qua nudc cua té may.
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Hinh 2-6. So sdnh kich thuéc ciia cde phwong dn ldp mdy truc ngang va truc dirng

2.2. NHA MAY THUY DPIEN SAU PAP VA PUONG DAN
2.2.1. Pic diém ciia nha may thuy dién sau dip va duong d§u~1 , 9
Nha may thuy dién sau dap va nha may thuy dién duong dan c6 mdt so dac di€m
gidng nhau. Ca hai loai nha méy cung dung dudng dng dan nudc vao turbin. éng ap
279



luc dit trong than dip bé tong hodc dap bang vat liéu dia phuong, néu 1a nha may thuy
dién duong dan thi 6ng 4p lyc dat 16 thién. Ca hai loai nha may nay khong tryc tiép
chiu ap lyc nudc phia thuong luu, do d6 két ciu phan dudi nude va bién phap chong
tham d& phirc tap hon nha méay ngang dap. Nha may thuy dién sau dap thuong dung
vo1 cot nudc tr 30-45m < H <250 + 300m.

Tuy thudc vao cot nudc cong tac, nha may thuy dién sau dap thuong dung turbin
tam truc, tuc bin canh quay cot nudc cao hodc tude bin canh chéo. & nha may thuy
dién sau ddp phan dién thuong bd tri phia thuong luu giita dap va nha may, con hé
thong dau, nudc thi bé tri phia ha lyu. Hinh 2-7 va 2-8 thé hién hinh phdi canh va cat
ngang nha may thuy dién sau dip bétong trong luc khong két hop x3 1.
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Hinh 2-7. Nha may thuy dién sau ddp bé tong trong luc

Dé giam tng suét, trong thiét ké ngudi ta bd tri khe 1un giita nha may va dap bé
tong, nhung cot nude khong 10n thi nha may xay lién véi dap.

Nha may thuy dién duong dan dng ap luc dat 16 thién co thé sir dung cot nudc dén
2000m. V&i cot nude tir 500-600m tro 1én thudng dung turbin gao to may truc dimg
hodc truc ngang.
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Hinh 2-8. Nha may TD sau ddp bé tong trong luc

[-lwGi chén rdc, 2- Van sika chita, 3- Thiét bi dong mé van céng tac, 4- Puong éng tuéc bin,
5- Mdy bién thé, 6- Thanh dan may phdt.

2.2.2. Céc so' d0 b tri nha may thuy dién sau ddp va dwong din
Nhirng nha may thuy dién sau dip va dudong dan da duoc xay dung hodc trong giai
doan thiét ké thuong dung cic so dd sau ddy dé bé tri (Hinh 2-9).
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So d6 I nha may thuy dién bo tri trong dap bé tong trong luc, dé dan nudce vao tude
bin dugc thudn dong, doan 6ng ap luc ndi voi buéng xodn dit nim ngang hoac nam
nghiéng, khoang tréng gitta dip va nha may bé tri mdy bién thé. Toan bd phan dién
ctia nha may b tri phia thugng luu nha méy, phia ha luu bé tri cac hé thong dan, nudc
khi. Khi cong trinh xay dung trén nén d4 cimg, cho phép ting tng suit dudi dap, thi
nha may bd tri gan tim dap ( so d6 II). Vi so dd nay kich thude 6ng hut phai kéo dai,
loi dung khoang tréng cac tang trén éng hut bd tri cac phong phu cua nha may, ting
trén ciing b tri may bién ap. Vi so d6 niy toan bd phan dién ciia nha may b tri phia
ha luu, phia thuong luu b tri cac hé thong dan khi, nude vv...

So d6 111, nha may thuy dién bb tri sau dap vom. Trudc ddy thuong dat nha may
cach xa dap vom va dung dudng 6ng dan nudce ap luc di vong qua bo da. Nhung ngay
nay v6i ki thuat tinh toan dap vom hoan chinh, két hgp véi sy lam viéc ciia nén da cho
phép dit nha may ngay sau dap vom véi duong dan nude di qua than dap. bé giam
khoang cach giira ddp va nha mdy, trong mot sd truong hop nha may phai tao thanh
dang cong trong binh db. Mic du bd tri nhu vy ting thém tinh phuc tap, song véi
nhing tuyén hep cho phép tang chiéu dai nha may.

MNDBT 1 MNDBT i
v -

MNC
&

V7 &)

Hinh 2-9. So do bé tri nha may sau dap va dwong dan.

Nha may thuy dién sau dap tru chong ( so db IV) tuy theo kich thudc cua dap,
khoang céch gifra cac tru va chiéu day cua né ma dé ra cadc phuong an bo tri nha may.
Véi khoang cach gita cac tru khong 16n thi bé tri mot t6 may cung véi cau truc va
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gian 1ap rap riéng cho ting to6 may (phuong an 1), hodc véi san lap rap chung cho toan
nha may néu cho phép duc thong cac tru chdng (phuong an 2). Khi khoang cach giita
hai tru nho, nguoi ta dua han nha may ra sau cac tru, khi d6 nha may c6 két cau nhu
nha may sau dap (phuong 4n 3). Hodc khoang cach giita cac tru chong cua dap co kich
thude 16n thi c6 thé nghién ctru b tri toan bo nha may trong mot khoang.

Khi kich thudc dap bé tong dit 16n ca chiéu cao va chiéu ngang c6 thé bd tri nha
may trong than dap (so dd V). Nha mdy trong thin dap giam duoc khéi luong bé tong
trong than dap va phan bé tong nha mdy, nhung chi cé loi khi khéng phai mo rong mat
cit ngang dap va chiéu cao doan to may. Bén canh d6 nha may trong than dap bé tong
trong lyc c6 nhitng nhugc diém nhat dinh nhu 1am yéu mit cit ngang dap, giy tng
suét tap trung & ha luu va ung suét cuc bo rat phtrc tap kho tinh todn mot cach chinh
xac.

Khi tuyén dap nam trong dia hinh hep, cong trinh xa 1ii khéng bé tri hai bén bo
dugc, trong trudng hop d6 phai nghién ciru dén phuong 4n bé tri tran mai (so dd VI).
Do dong phun tao nén d6 4m 16n trong khong khi, vi vy phai bd tri cac thiét bi dién
cao thé trong buéng kin hodc mot dja diém cach xa nha may. Thuong vé mua 1, muc
nudc ha luu dang cao, ¢ khi vugt qua cao trinh san mdy, trong truong hop do6 tuong
nha may vé phia ha luu phai xdy bang bé tong cot thép du do day va co bién phap
chéng thim.

So d6 VII va VIII 1a nha méy thuy dién dudng dan, dic dIém cta nha may ndy co
ban giéng nha may thuy dién sau dap, chi khac nhau 1 phan kich thuéce dudi nude don
gian hon chu yéu do kich thudc banh xe cong tdc D nhd hodc tram thuy dién lép tude
bin gao. & nhimg tram thuy dién duong dan cot nudc cao, lip tude bin tm tryc co thé
ap dung dng hat hinh chép cut hodc éng hut loe, nhu vay két ciu phan dudi nudc s&
don gian hon nhiéu. Nudc sau khi ra khoi dng hat chay vé ha luu bang kénh dan.

Mot sé nha may thuy dién sau dap duoc xdy dung thuong ap dung cac so do da
gidi thiéu trén nhu: nha méy thuy dién bd tri trong than dap bé tong trong luc (Hinh 2-
10). Khi kich thudc dap bé tong du 16n nguoi ta cd thé nghién ctru bd tri nha may
trong cac khoang riéng trong than dap, yéu cau kich thudc cta cac khoang dé phai bao
dam bd tri cac thiét bi, ddng thoi thoa méin cuong do cua dap. Puong éng tudc bin dit
trong than dap co thé dimg hoic nghiéng. Véi phuong an bd tri nhu vay ong hit dan
nuéc ra tir banh xe cong tac dén song tuong d6i dai. Khi ong hat dai 1am giam hiéu
suat clia t6 may va diéu kién van hanh khong thuan loi, thi tir doan loe cua dng hit co
thé thay ddi bang budng din nudc khong ap, c6 mit cit 16n (Hinh 2-10). Tang trén
budng din nudc bé tri cau truc chan dé dé thao tac van, va bd tri may bién thé cia
tram.

Uu diém cta phuong thirc bd tri nha trong than dap bé tong trong luc, giam chiéu
dai 6ng ap luc dong thoi giam ton that thuy lyc, didu kién van hanh tét, nha may lam
viéc trong dléu kién nhiét d6 va d6 am khong doi. Khi thiét ké va xay dung nhiing
tram thuy dién sau ddp cot nudc cao & nhitng tuyén séng hep, mai doc dung, chiéu dai
nha may khong thé ting dugc do dia hinh han ché, ngudi ta nghién ctru bo tri to may
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kép theo huéng dong chay. Véi phuong thirc bd tri nhu vay hinh thanh hai gian may,
cao trinh lap may giéng nhau song dng hut bé tri thanh hai bac c6 d6 cao khac nhau (
Hinh 2-11 a ). Pudng 6ng ap luc din nude vao tude bin thé hién trén binh db ( Hinh 2-
11 b). Hai gian may cung cao trinh nén ding chung mét cau tryc dé tién hanh lap rap,
c6 dudng ray riéng, cu truc c6 thé chuyén tir gian may nay t6i gian may khac.

il '408'0

MNDBT & 42,0

Hinh 2-10. Nha may TP trong than ddp trong luc.

a) Nha may trong thdn ddap, b) Hinh dang vom nha may

1- Ranh van swra chira, 2- Ranh van sira chira 5ng dén nuée vao cira van, 3- 5ng thong hol, 4-
Duong o6 to, 5- ong dan nuoc, 6- Hanh lang kiem tra,7- Tuong bé tong cot thép, 8- Hanh lang
phut vita.

Hinh 2-12 mit cit ngang nha mdy thuy dién sau ddp co cong suit t6 may 16n
Nipn=60MW, cdt nudc Hi=50m, lép tudc bin tim truc, may phat kiéu treo dat chim.
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Kich thuéc dng hut twong doi dai, nguoi ta bd tri cac phong dit thiét bi phyu va phong
phuc vy, tng trén cung dat may bién thé va cau truc cong dong md van. Toan bo thiét
bi dIén ctia nha may déu bd tri vé phia ha lwu. Phia thuong luu cudi dudng dng ap luc
dan nudc vao tude bin lap van dia dit trong gian may, khi lap rap déu dung cau truc
chung ctia nha may. Thung dau ap lyc, may dléu tdc va cac hé thong dau, khi, nudc bd
tri phia thugng luu nha may.

&
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e

Hinh 2-11. Nha may TP sau ddp bé tri khoi déi
a) Mat cdt ngang nha mdy , b- binh do khu nha may
1- Puong ong tuoc bin, 2- Cac phong thiét bi phu, 3- My bién thé, 4- Vi tri dat mady thé khi
kiém tra, 5- Cira ldy nude, 6- Gian sira chita (Idp rdp).

Kich thuéc doan t6 may ctua nha may thuy dién sau dap lip tudc bin tdm truc truc
dung thuong xac dinh trén co so kich thudc budng xoan va éng hut. Vi budng xoin
kim loai mit cét hinh tron c6 goc bao ¢ = 345° thi chiéu dai doan t6 may thudng tir
3.2+4.2D,. Pé giam chiéu dai doan t6 may, c6 thé 4p dung budng tudc bin cd6 mat cit
hinh 6 van, song loai budng xo4n nay rat phtc tap vé mit gia cong.

Khi do cao hat Hs ¢ tri sb duong hodc béng khong cua loai tudc bin tAm truc thi
cao trinh ban day nha may dat khong sau lam, chiéu dai doan loe cua 6ng hut thuong
tor 3.5+4.5D4, vi vay co thé bd tri cac phong dat thiét bi phu trén tﬁng 6ng hut, bd tri
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may bién thé tang trén cung. Trong mot s6 trudng hop dic biét thi chiéu dai dng hut c6
thé tir (8+10)D; hodc 16n hon (Hinh 2-11).

Hinh 2-12. Nha may TP sau ddp dwong éng dp lwc ddit hé
I- éng théo nude buong xodn, 2- éng thio nude ong hiit.

Nha may thuy dién dudng dan lép tude bin g4o thi két cdu phan dudi nu’c'rc cua nhé
may don gidn vi khong co buong xoan va 6ng hut (Hinh 2-13). Poan cudi duong dng
ap lyc din nude vao tude bin lap voi phun co tiét dién thu hep, toan bo dong ning cia
dong chay bién thanh luc xung kich tac dong 1én canh gao tudc bin. Trong voi phun
lap van kim diéu chinh luu luong, nuéc sau khi ra khoi tudc bin chay vé ha luu bang
kénh xa.

Tuy thudc vao cong suat va sd voi phun caa tude bin gio, to6 may c6 thé truc dimg
hoic truc ngang, khi ¢6 sd voi phun 16n hon hai thi t6 may thuong truc ding. Ddi véi
t6 may truc ngang, néu bd tri truc to may song song Vi truc nha may thi co thé giam
dugc chiéu rong gian may va khau d6 cau truc ( Hinh 2-13). Néu ting cong suat to
may truc ngang thi bang cach cit mot may phat lip hai tudc bin ¢ hai bén, bd tri nhu
véy chiéu dai gian may s& ting Ién.
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Hinh 2-13. Nha may TP dwong dan ldp dat turbin gdo.

Khi tram

thuy  dién T‘DJ

sau daprvé o 1

dkr(‘mg ong T;KQ i L
dan  dung / } T
logi turbin W ] P
lap ong hut T“?L _‘_[7__,05 — I
chép cut ( g . L

h. 2-14) thi QQL E

két caw 47 [ IS 4 )
phan dudi | 7

nuoc cua ¥ A

nha  may

xéac dinh trén co so kich thude budng xa nudc.
Cac cong thic dé dugc xac dinh theo cong thurc
kinh nghiém sau.

Hinh 2-14. So' d6 éng hinh chdp cut
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Chiéu rong B ctia budng xa.
B > Ds+ (2:2.4)D,
Khodng coch tr tom 6ng hyt dén twdng bubng xa
C>Dy2 + (1.7 +2.0)Ds.
Khodng coch t tdm éng hyt dén twdng budng xa
he> (1.1+1.5)D,.
Trong d6: Ds- Puong kinh mit cat ra ong hit, D,- Puong kinh mép ra cta banh xe

cong tac tudc bin tim truc, hodc dudng kinh ctra ra budng banh xe cong tac tudc bin
hudng truc.

2.3. NHA MAY THUY PIEN NGAM VA NUA NGAM
2.3.1. bac diém va phwong thirc b‘(‘) tri nha may thuy dién ngam

Két cau nha may thuy dién ngam phu thudc rat it vao phuong thuc tap trung cot
nudc ma chu yéu phu thudc vao dTéu kién dja hinh va ciu tric dia chit. N6 ¢ thé xay
dung trong nhiing diéu kién dia chat khac nhau, tir da ¢ cuong dd cao cho dén yéu.
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Hinh 2-15. Céc logi két cau gian méay TTD ngam va nira ngam

Su khac nhau giita nha may thuy dién ngdm va nha may thuy dién xay trén mat dat
1a toan bo nha may nam sau trong dat, sy lién hé gitra nha may va mit dat bang cac
giéng dimg hodc duong ham ngang. & nhimg noi dia hinh phirc tap, dia cht ting trén
x4u, néu dia chit dudi siu tot cho phép xdy nha mdy thuy dién ngam thi khéi luong
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dao dip s& giam , tuyén dudng dng ap luc din nudc vao turbin s& ngan, ap luc nude va
giam c6 lgi cho viéc diéu chinh t6 may.

Tuy thudc vao cudng do cua dé, két ciu trong va tran ciia nha may tram thuy dién
ngam ciing khac nhau. Hinh 2-15. thé hién cac loai két cau nha may thuy dién ngam va
ntra ngam.

Vi cuong do khdi dé rat cing, khong c¢6 ap luc hong va ap dung rat nho, néu da
ctng thudc cap 8-10 thi khong can phai xdy vom bé tong chiu luc va chi can trat tudng
(so do I). Khi cuong do da thap hon va c6 ap lyc dung thi phai xdy vom chiu luc.
Trong trudng hop nay cé thé ¢ hai cach: ap luc dit da va tai trong cau truc théng qua
chan vom chuyén xuéng khéi d4 (So dd IIb), hodc chi c6 tai trong cau truc thong qua
hé thdng dam va tru cot chuyén xubng khéi da ( so d6 II).
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Hinh 2-16. Nha may TD ngcfm Split ( Nam tw ) NIm=452,2 MW, H =269,0 m
a) - Mat bang gian mdy & cao trinh 13.15m, b)- Mt bang tang tudc bin & cao trinh
1.20m, c)- Mdt cdt ngang nha may, d)- Mdt cdt ngang gian mdy bién thé. 1- Puong
ham déan nuée, 2- Phong dat van truoc tuéc bin, 3- Phong diéu khién trung tam, 4-
May bién thé 16/220KV, 5- May bién thé 16/110KV, 6- Puong ham vao gian mdy.
Trong trudng hop dd co cuong do yéu, c¢6 ap lyc ding va ngang, sy nat né nhidu
va phong hoa manh thi phai x4y tudng va vom chiu lyc ( so do III). Pat da c¢6 cuong

289



d6 qua yéu thi 4p dung két cdu hinh mong ngua, két ciu nay bao dam dugc ap luc
dtng va ngang rat tot ( so d6 IV).

Khi nha méy dit & cao trinh khong sau 1dm thuong ap dung két cdu kiéu so dd V,
tran nha may co thé mot phén ndi 1én mat dat, hodc sau khi xay xong lép dat lai. Loai
nha nay thuong goi kiéu nira ngam.
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Hinh 2-17. Céc dang nha mdy TP nira ngam.
a,b,c- Céc dang nha mdy thuy dién ngam :1- Nha bo tri cdc thiét bi phan phoi, 2- Gian
mdy, 3- Puong ong tuoc bin, 4- Tam truc dwong nhdnh, 5- Cau truc déng mé van ong hit,
6 - Van hinh cung, 7- L6 vao dwong ong tuéc bin, 8- Ham dan cdp mdy phat, 9- Hanh
lang.

Su phéi hop gitra cac cong trinh ngﬁm duoc xac dinh boi vi tri b tri cac thiét bi
chinh va thiét bi phu. Trong thiét ké va xdy dung nha may thuy dién ngam, ngudi ta
nghién ctru, lya chon phuong an bd tri cac thiét bi chinh va phu mét cach hop Iy phu
hop véi diéu kién thyc té cta cong trinh. & nha may thuy dién ngam viéc b tri may
bién thé 1a mot van dé 16n anh huong nhiéu dén két cdu va viéc bd tri cac thiét bi chinh

290



bén trong nha may. Nguoi ta chi bd tri may bién thé trén mit dat khi nha may nim
khong sau lam, con noéi chung 1a dat dudi mat dat, & bén canh nha may trong hanh lang
riéng hodc ngay trong nha may. Hinh 2-16. thé hién cach bé tri thiét bi chinh va phu
trong gian may cua nha may thuy dién ngam.

& nha may thuy dién ngdm hodc nira ngam, dudng dan nudc vao tudc bin thuong
c6 dang giéng dung dé giam chiéu dai dudong dan hodc hoi nghiéng. Cira van cudi
duong dng trude tude bin co thé dit ngay trong gian may loi dung cdu truc ngay trong
glan may dé lap rap, cung c6 khi cira van trudc tude b1n dat trong hanh lang riéng co
cau tryc thao tac. San lap rap cua nha may thuy dlen ngam thu’(mg dit & ddu nha may
hodc c6 thé dat gilta nha may néu nha may co6 sb to may nhiéu va dudng van chuyén
vao bang giéng dung. Dé giam khdi luong dao da & doan Sng hut nguoi ta thudng it
ding ong hit cong day nam ngang ma dung éng hit cong c6 day dbc nguoc 1én, co tiét
dién tron hodc 6 van véi chiéu cao 16n h=(4+5)D, va chiéu rong thudng bing 1.6D,,
khi d6 khéi lugng thi cong s& giam, song hiéu suit 6ng hut khong giam di bao nhiéu.

Puong van chuyén thiét bi vao nha may c6 thé lam theo dang giéng dimg di thang
xudng gian lap rap hoic duong ham nam ngang cho 6 to hodc toa xe vao nha may.
Thudng nguoi ta tin dung cic duong ham thi cong dé bd tri cac dudng ham van
chuyén, hanh lang thong gid vv...

Nha may thuy dién nira ngdm la kiéu nha may chuyén tir nha mdy trén mat dat
xudng nha may ngam & cao trinh khong sau 1am. Hinh 2-17. thé hién mot sb dang nha
may thuy dién ntra ngdm. Tran nha may c6 thé mot phan ndi 1én mit dat, hodc sau khi
xay xong lap dat lai.

2.3.2. Nhirng wu, nhugc diém ciia nha may thuy dién ng?lm va nua ng?lm

Khi phan tich cac chi tiéu kinh t& k¥ thudt va diéu kién van hanh nha mdy thuy
dién ngdm ngudi ta nhan thay rang n6 c6 mot s6 uu diém sau day:

1- Loi dung cudng dd cao ctia vom da dé chuyén mot phan tai trong két cdu cua
nha may va thiét bi xudng nén mong va do dé giam nhe két cau chiu lyc.

2- Cong trinh xay dung trong diéu kién dia chat viing chic, an toan cao, kha ning
an toan qudc phong tot.

3- Co thé thi cong, lép rap lién tuc, khong phu thudc vao thoi tiét khi hau.

4- Thiét bj van hanh trong diéu kién do am va nhiét d6 6n dinh giam duoc Gng
sudt trong thiét bi.

5- Néu diéu kién dia chat tot c6 thé cho phép bd tri nha may tai vi tri bat ky trén
tuyén duong dan khong phu thudc vao diéu kién dia hinh.

6- Tuyén duong din nudc c6 ap ngan vi tuyén di thang, tén that cot nudce nho,
duong dng tude bin cd dang giéng dimg hodc ngiéng, cé loi cho t6 may lam viéc on
dinh, ap lyc nudc va giam.

Song & nha may thuy dién ngdm c6 mot sé nhuge diém: Khdi luong thi cong 16n,
yéu cau k¥ thuat cao, diéu kién thong gio, thoat nude, anh sang phai bao dam méi thoa
man diéu kién lam viéc cua cong nhan van hanh.
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2.4.NHA MAY THUY DIEN TiCH NANG

Tram thuy dién tich nang (TTDTN) 1a mot phuong thirc 191 dung ndng lugng mai,
bao gém hai qua trinh bom tr&t nudc va phat dién. TTDTN c6 hai hd chira, mot &
thuong luu va mot ¢ ha luu.
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Hinh 2-18. Cit ngang nha mdy TD tich ndang véi so dé 3 mdy
1- Pong co- may phat, 2- Tuéc bin tam truc, 3- Bich néi truc, 4- Khép ly hop, 5- Méy bom,
6- Goi tua.

Trong nhiing gid yéu cau phuy tai hé thong thap, may bom lay dién tir hé thong bom
nudc tir hd chira ha luu 18n trit ¢ ho chira thuong lwu dé phat dién trd lai vao nhitng gio
cao diém cua phu tai hé thong. Loai TTDTN gép phan giai quyét tot viéc phu dinh
biéu d6 phu tai ctia hé théng, cai thién diéu kién 1am viéc cta tram nhiét dién (TND)
va mang lai hiéu qua kinh té cho h¢ thong. Thiét bi bo tri trong nha may TDTN phy
thudc vao so do bd tri thiét bi trong do. Tbn tai ba so dd lép dat thiét bi : So do 4 may
bao gém turbin ,may phat, may bom , dong co di¢n bd tri thanh cac to may doc lap; so
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dd 3 may véi turbin, may bom , dong co dién thuan nghich ( dong co - may phat) b tri
két hop vao mot to may; so dd véi 2 may thudn nghich turbin - bom, dong co - may
phat b6 tri trong mot t6 may. Céc loai tude bin nay c6 thé lam viéc theo hai chirc ning
may bom va turbin khi thay doi chiéu va may phat ciing 1am viéc v6i cac chiic ning
dong co dién hodc may phat twong tng. Nhitng t6 may nhu vay thudng goi 13 to may
thuan nghich. Hién nay trén thé gi6i thuong sir dung rong rai so d6 2 may hoic 3 may.
Véi TTDTN pham vi str dung cot nudce trong dbi rong, vi vy c6 thé ap dung duoc cac
loai tudc bin hudéng tryc, tude bin tdm truc, tude bin canh chéo.
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Hinh 2-19. Nha mdy TD tich nang véi so' do 2 mdy

So dd lap dat 4 may c6 vu diém 1a mdi t6 may ( bom hoic turbin) duogc thiét ké
theo ché d6 lam viéc toi wu cta minh, khéng phy thudc vao nhau. Mot trong sb
TTPTN véi so d6 nhu vay duoc 4p dung & TTDTN Raysek-Kraysek ( 40) co cot
nuéc cao 1772m, tai ddy sir dung turbin gdo va may bom da cap. Do c¢6 nhuoc diém 1a
vbn dau tu xdy dung 16n nén so dd nay khong dugc ap dung phd bién.

So d6 lap dit ba may voi turbin, may bom va dong co hai chiéu duoc b tri trén
cliing mot truc phd bién rong rii & cac nude Tay du noi ma 60% tinh theo cong suét ciia
TPTN duoc st dung theo so d6 nay. Trén hinh 2-18 thé hién hinh cit ngang nha may
TDTN véi so do 3 may: turbin tdm truc 2, may bom 5 va dong co dién hai chiéu 1.
Trong so d6 ba may truc ding thi may bom bao gio cling b tri phia dudi turbin vi d6
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cao hut Hs ctia may bom thudng nho hon so véi turin. Truc ndi tir turbin t6i may bom
xuyén qua 6ng hat turbin. Giita turbin va may bom c6 bé tri khop ly hop 4 dé tach roi
nhau khi td may lam viéc & ché do phat dién, 1am nhu vay tranh dugc vi¢c hut nudc ra
khoi may bom & ché do nay va ton that “ quat gi6” khi may bom quay cting véi turbin.

So d6 ba may thuong duoc tmg dung & cac TTDTN voéi cot nude cao sit dung
turbin gao ( H> 300m ) va may bom nhiéu cip. Véi so dd ndy turbin gdo dit cao hom
muc nude ha luu 16n nhit khi to may lam viéc vdi ché do bom khong phai hut nudc ra
khoi budng xoan va BXCT turbin tranh duoc ton that nang lugng khi turbin quay trong
nuoc.

Uu diém co ban cua so do lip dat thiét bi nay 1a ché do lam liéc cua turbin va may
bom trong ving hiéu suit cao cua riéng minh, t6 may chi quay theo mot chiéu khi phat
dién ciling nhu khi bom nhu vy s& rat thuan lgi khi khéi dong may bom ciing nhu khi
chuyén ché d6 l1am viéc tir ché do nay sang ché do khac. Khi chuyén ché d6 1am viéc
chi can thuc hién céc thao tac dong mé van twong ing ma thoi.

Hinh 2-19 thé hién mit cat ngang nha mdy tram thuy dién tich ning trong so do
hai may thuan nghich véi tudc bin tdm truc dudng kinh banh xe cong tac D, = 6.75m
v6i cong sudt bom 76.6MW va cot nudc bom 63m, cong suét tudc bin 56.9MW va
¢t nudc phat dién 58m. Trong so d6 nay str dung hai may thuan nghich ( turbin- bom,
may phat- dong co), khi thay doi ché do lam viéc tir ché d6 bom sang ché d6 phat dién
hodc nguoc lai, cua to may ddi chiéu quay tuong Ung.

Cot nude cong tac o ché d6 turbin H,, = hgip-hy, nhé hon cot nude cong tac & ché
dd bom H.=hgnthy. Do cot nudc cong tac khac nhau nén sb vong quay dan Xudt cua
t6 may ciing khac nhau, cho nén khong c6 sy tring khdp vé s6 vong quay dan xudt khi
thay ddi ché @6 lam viéc tir bom sang turbin hodc nguoc lai. Néu thiét ké chon ché d6
tdi uu khi phat dién thi khi & ché d6 bom s& c6 hiéu suét may bom thép hodac nguoc.

Néu chon sé vong quay cia tude bin theo cong thirc.

_ n,ma‘\/Ho _htt

n., = D

1TB

. 1’17IMB \/Ho + htt

S6 vong quay cua may bom:

n MB D
1TMB

DPdi v6i turbin thuan nghich Dy1g = Djyptaco:

n.y; _ Ne VH, + h,

N 0 g \/Ho_hn

Ty s6 nay 16m hon 1
bé dam bao co sy trung khop v€ vung lam viéc t61 uu & ca hai ché do doi hoéi so6
vong quay cua td may ¢ hai ché d¢ phai khac nhau. Thuong s6 vong quay & ché do
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bom 16n hon sb vong quay cua tude bin tir 1.2+1.35 lan. Pay 1a mot trong sb ton tai
ctia so dd lép dat thiét bi loai nay no lam phuc tap két ciu khi ché tao dong co dién hai
chiéu. T6 may nhu vay thuong goi to may thuan nghich.

Mit khac, chiéu quay cua hai ché 6 nguoc nhau s& lam phire tap hod qua trinh
chuyén tiép tir ché do nay sang ché do khac va do d6 lam giam tinh linh hoat cia t6
may TDTN.

Bén canh nhitng kh6 khin, phirc tap vé ché do lam viéc, TTPTN véi so do hai
may ¢6 vu diém 1 giam duoc mot may thuy luc ,khép ly hop va mot sé van do dé cé
thé giam duoc khoang 30% von dau tu cho thiét bi so v6i so d6 ba may, dong thoi rat
ngan chiéu cao nha may ciing khoang 30+35% va do d6 giam chi phi xay dung cong
trinh.

Vé két cau nha may véi so d6 lap dit hai may nhin chung 1a khong co gi khéc so
v6i cac nha may thuy dién thong thuong. Piém khéc 1a do khi 1am viéc ¢ ché 46 bom
c6 hé sd khi thuc cao, do sdu HS nho nén turbin phai dé thip hon ha luu thudng tir
9+15% cot nudc cong tac. Vi vdy, néu khong mudn truc t6 may qua dai thi dong co
dién phai dit thdp hon myc nudc ha lwu gay khé khin trong viée bé tri giao thong vao
gian lip may trong trudong hop nha may bd tri trén mat dat nhu cac TTD thong thuong.
Dbi véi phuong 4n nha may thuy dién tich nang b tri ngdm thi c6 thé néi khong co gi
khéc so véi nha may thuy dién loai nay.

TTDTN véi so db lap dat hai may thuin ngich thuong dugc sir dung khi cot nude
H< 100+150m.

Vi cot nude tir 12+15m nha may TDTN s dung to may cap xun truc ngang
thuan nghich 13 hiéu qua nhat. Hiéu suét to may khi quay nguoc 16n nhét trong cac ché
d6 cong tac ciia to may thuan nghich thuong thdp hon so véi tude bin va may bom
cung lam viéc voi cot nudce trén mot it.

2.5.NHA MAY THUY PIEN THUY TRIEU

Nha may dién thuy triéu (PTT) loi dung bién do giao dong ning lugng tridu 1én
xudng dé phat dién. Chiéu cao bién do giao dong cua thuy tridu & mot sb noi co thé
tuong d6i 1on ( 2+6m). Trong diéu kién dia hinh tu nhién c6 vinh hep ngudi ta xay dap
ngin lai thanh bé chira. Nha may duoc xdy dung nhu mot cong trinh ngin bién, va
trong d6 b tri nha may thuy dién dé phat dién.

Hién nay kho khan nhat 1a thiét ké két cdu nha may véi viée bd tri to may lam viéc
theo hai hudng ctia dong chay nguoc nhau theo chiéu 1én xudng cua thuy triéu.

Pé don gian két cau nha may, ngudi ta c6 thé bd tri cac to may gidng nhau dat
theo hai hudéng cua dong chay, 1am nhu vay c6 thé sb to may phai ting gap doi, nha
may véi sb t6 may nhiéu va do d6 vén dau tu xay dung qua 16n. So d6 két ciu nay tuy
don gian vé két ciu song ngay nay it duoc img dung.

Ngay nay xu thé st dung so do két cu nha may vdi turbin tac dung hai chiéu (
1am viéc theo hai chiéu ciia dong chay).
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Véi két cau trén so dd I hinh 2-20 budng dan nudc tude bin c6 hai ctra 14y nudc tir
hai phia, d6ng thoi 6ng hut co phan mo rong bd trl ca hai phla phan khuyu cong c6 thé
quay duoc khi to may ddi chiéu cong tac. Két cAu nay rat phirc tap ca trong xdy dung
14n trong van hanh nén ciing khong duoc phd bién rong.

Két cau trén so do II hinh 2-20 sir dung hinh dng loe cho thdy c6 loi va don gian
két cau hon. Cira liy nudc va cira ra 6ng hat b tri van va ludi chin rac c6 cau truc
dang khung d¢é thao tac.

yi//g 5 1w
e 1 [ v __ =
= Wi T ——= i =
K = EE e

Hinh 2-20. Céc so do bo tri nha méay TP thuy triéu.

296



T 21,75 = 31,70

Hinh 2-21. Nha may dién thuy triéu Rance ( Phép)

1.T6 mdy cdp xun, 2- M6 tru rong dé dan cdc dwong ddy cdp dién, 3- Buong banh
xe cong tac, 4- May bién thé, 5- Cap cao thé, 6- Ranh van, 7- Duong 6 to.

Ngay nay ngudi ta thuong dung t6 may chay thang lam viéc hai chiéu ( hinh 2-20
so d6 IIT). Két cau nay giam duoc kich thudc phan dudi nude, giam kich thudce doan to
may, d6i v6i TTDTT nhiéu t6 may thi diéu nay co ¥ nghia rat 16n vé mit kinh té. Phan
dudi nude gom budng dan nudc mit cat hinh vudéng va ong hut thang. Khi t6 may van
hanh nguoc lai theo chiéu triéu xudng thi éng hat sir dung nhu dng din nude vao tude
bin, con budng dan nudc trong d6 lap t6 may cap xun thi lam viéc nhu éng hat. Véi so
d6 két cAu nay budng turbin kéo dai va c6 do con khong 16n hon so v6i 6ng hut.

St dung turbin chay thang tac dung hai chiéu voi may phat dat ngoai dong chay
trong gian may hoac mot glan rleng (so @6 IV hinh 2-20) s& 12 phuong an két cdu
thuan loi. Trong 6ng hut chi b tri mdi BXCT turbin.

Hinh 2-21. 12 mot vi du vé nha may dién thuy triéu Rance ( Phap) gdm 24 t6 may
cap xun truc ngang mdi mdy cong suat 10 MW, dudng kinh tudc bin D;=5,35 m.

2.6. PAC PIEM KET CAU NHA MAY THUY PIEN CONG SUAT NHO
2.6.1. Yéu ciu chung d6i v6i tram thuy dién nhé

Khai niém vé phan loai tram thuy di€n nhé & moi nudec moi khac. Vi¢e phan loai
thuong dua theo quy mé dau tu, cong sudt ldp may cua TTD. & nudc ta tam thoi 1dy
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mic nhé hon 5.000 kW dé phan loai turbin nhé. & cac TTD nho thuong cb t6 may
khong qua 3.

Yéu cdu co ban d6i véi TTD nho 1a nha may va cic cong trinh dau mdi phai dam
bao chi phi thiét ké, xay dung va van hanh & muc tdi thiéu.

Mudn vay, mét trong cac giai phap tot nhat dé ting hiéu qua kinh té cua TTD nho
trong giai doan thiét ké 1a sir dung cac thiét ké dinh hinh cic bd phan cong trinh va st
dung céc thiét bi ddng bo ché tao sin hang loat. Cac thanh phan cong trinh dau méi sir
dung doc lap dé don gian hoa két cau cac b phan. Khi tinh toan lya chon céc giai phap
két cdu va kich thudc cac bo phan cong trinh c6 thé don gian hoa tinh toan. C6 gang sir
dung cac vat lidu ré tién va vat liéu dia phuong nhu gach, da, polyme... Giai phap bo tri
tong thé cong trinh va giai phap thi cong cb gang tranh phai xdy dung cc cong trinh
tam nhu dé bao ngan dong va cong trinh xa 1ii thi cong qui mo 16n va phic tap. Viéc
tién hanh stra chita céc thiét bi co thé thuc hién bﬁng cach thay thé tung cym chi tiét.
2.6.2 Phén loai nha may thuy dién nhé

Nguyén tic phan loai nha may thuy dién nho 1a phai chi tiét hoa dé tién loi cho
viéc xay dung cac thiét ké dinh hinh trén co so phan tich cac so dd tap trung cot nudc,
bb tri nha may trong tong thé cong trinh va dic diém cua loai thiét bi sir dung.

Vé so d6 tap trung cot nudc ching chia ra 1am hai loai : Nha may thuy dién ngang
dap ( nha may chiu 4p luc nudce truc tiép tir thuong luu) va nha may thuy dién sau dap
va dudng dan ( nha may khéng chiu ap luc nudc tryc tiép tir thuong luu).

Vé dic diém ciu tao thiét bi dong luc :

e Loai turbin: turbin phan kich, turbin xung kich (TB hudng truc, TB tdm
truc, ...)

e Budng dan nudc turbin: Budng hd khong 4p, budng c6 ap, budng xodn bc,
budng chinh dién ...

e Dang 6ng hut : 6ng hit nén cut, dng hut cong, dng hit dang chita S...

V& hinh thire ldp may : Truc ding, truc ngang va truc xién.

Vé kich thuée turbin dugc phan loai theo duong kinh BXCT: 0.5 m; 1.0m...

Sau day sé trinh bay dac diém céu tao ciia mot s6 dic diém ciu tao cia nha may
thuy dién thiét ké dinh hinh.

2.6.3. Nha may thuy dién nho loai ngang dap. 7 ,

Dang I: Nha may thuy dién truc diing, budng turbin ki€u hd, 6ng hut hinh nén cut
hozc dng hit cong ( hinh 2-22).

Vi duong kinh BXCT Di< 1.0 m, cot nuéc H = 2+6 m co thé sir dung budng
turbin hé hinh chit nhat, turbin truc ding, dng hut hinh nén cut hoic dng hut cong, may
phat dit cao hon muc nudce 16n nhit thugng lIuu. Céc kich thude co ban dugce tinh theo
duong kinh BXCT D,. Vi duong kinh BXCT D< 0.5 m dang nay st dung ¢ cot nude
H=2+4m
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Hinh 2-22. Nha may TD truc ditng voi
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Hinh 2-23. Nha may TD truc ngang,
turbin hinh ong, ong hut chir S. ( Dang II)
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Li=G5+40)D; L;=3D;; L,=(3,5+40)D;; D,=25D;

Li=(5+6)D,; Ly=(5+6)Dy; L,==(1,5+18)Dy; Dy =14D,.

L =(2,5+3,0)D;

&
R =0,75Dl; hp=3D1; hr.x=(1'8':—2’0)01; hﬂ)= (2,0+2,5)D1;

hy=(1,2+1,4)D; B, =B ,=(2,8+3,0)Dy; B, ~=1,7D,

Hinh 2-25. Nha mdy TD sau ddp truc
ngang, buéng turbin hinh éng, turbin tim

Hinh 2-24. Nha mdy TP truc dimg, buong truc ( Dang V-a)

xoan co dp, ong hut cong (Dang I1I )

Uu diém cua két cau nay la c6 cau tao don gian, dé thi cong, vat liéu co thé sir
dung bé tong ct thép két hop véi gach da xdy. Co thé st dung trong cac so d6 TTD
duong dan ho cot nude thap hodc TTD trén kénh ho. So véi phuong thic bd tri truc
ngang budng hd loai nay c6 khdi lugng nho hon tir 1.5+2 1an.

Dang II: Nha may thuy dién truc ngang, budng turbin c6 4p hinh éng, dng hut hinh

chir S (‘hinh 2-23).
Dang nay thuong dugc trng dung trong pham vi cft nuéc H = 2 +12 m , duong
kinh D; = 1+3 m. Véi duong kinh D1 = 1 m, H = 2+6 m dang nay c6 thé canh tranh
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v6i dang 1 do giam duge khdi luong bé tong xay dung nha may va véi dudng kinh D,
=2 m, H =4-+12 st dung loai nay c6 uvu viét hon ca.

Dang III: Nha may thuy dién truc ding, budng xoan bé tong co ap, 6ng hut cong
hozc 6ng hut hinh nén cyt ( hinh 2-24).

Khi dudng kinh BXCT D= 1+3 m, ¢6t nudc H = 8+15 m trong thyc té thudng sir
dung nha may TD dang III. Dang nay nha may co két cau tuong ty nhu cac loai nha
may cong suit trung b1nh nhung don gian hon V6i nha may ¢o6 turbin Dy =2 m, H =
8+10 m c6 thé st dung dng hit cong hodc dng hit hinh nén cyt. Khi D; =3 m, H =
10+15 m chi sir dung 6ng hut cong ( hinh 2-24).

Dang IV: Nha may thuy dién truc ngang véi turbin cap xun duoc tng dung phd
bién & cot nuéec H = 6+10, D1 > 3.0 m. Trong pham vi nay ciing c6 thé sir dung nha
may dang II.

2.6.4. Nha may thuy di¢n nhé loai sau dap va dwong din

Do nha may bé tri sau ddp dang hodc cudi duong dan nén né khong chiu ap luc
nude tir thuong luu trén toan bo chiéu dai nha may. Ap luc nude thuong luu ma nha
may phai chiu thong qua duong 6ng dan nudc vao nha may. Tram thuy dién sau dap sir
dung trong pham vi cot nudc khong qua 50+60 m, con véi TTD dudng dan co thé dén
1000+1200 m. Véi cdt nude cao cong suit nho cac tram thuy dién loai nay thuong
dugc trang bi cac loai turbin c¢6 dudng kinh nho khéng qua 1.5m. Thiét bi dong luc
cua cac tram thuy dién cot nudc cao (bao gom BXCT turbin, budng xodn, ong hut , cac
van va thiét bi dong mo, may phat dién) vé nguyén tic 1a duoc ché tao sin dong bd
trong nha may, tai cong truong xay dung chi con 1a cong viéc lap ghép cic bd phan

phan cua chung lai véi nhau. Vi vay kich

thuoc phﬁn dudi nudc duoc xac dinh boi
kich thudc thiét bi déng bo duoc ché tao
san nay va hinh thic lap dat chung. Tur
kinh nghiém thyc té thiét ké, xay dung
cac cong trinh thuy dién nho sau dap va
duong dan cho thay khdi lugng cong
trinh it phu thudoc vao cot nudc cong tac
ctia TTP ma cha yéu phy thudc vao hinh
thirc 1ap dit ( truc dung, truc ngang, truc
xién) va so d6 din nudc vao ( budng
turbin) va duong kinh BXCT cua ching.
Cac dang két cau co ban phan dudi nudc

2 Méy phat dign
60 614 2 /[ L Ve :
]

AN ¥
‘12\3\35\2\,&'}&}‘5&“ N

AR cta chung dugc thé hién trén cac hinh 2-
Hinh 2-26. Nha may TP sau d. 293228,
inh 2-26. Nha mdy TD sau ddp truc _ N .
ngang, buong turbin chinh dién, turbin tam D ang, V. I\lha may Vol tu%’blnﬁr truc
truc ( Dang V-b) ngang, buong dan nudc turbin hinh ong (

hinh 2-25, 2-26).
Dang nay duogc st dung & cac TTD
cot nudéc H = 8+120 m, turbin duong kinh D1 < 1.0 m. Véi cot nudée H = 30+120 m
thuong st dung turbin tdm truc, khi cot nuéc H < 30 m ¢ thé sir dung turbin hudng
truc.
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Budng turbin dang hinh éng din nudc bén hong hodc chinh dién. Trong trudng hop
dan nude bén hong, truc turbin xuyén qua budng turbin va truc td may song song voi
truc nha may. V&i budng turbin dang chinh dién ( hinh 2-26), truc turbin xuyén qua
khuyu cong ctia dng hit va truc t6 may vudng goc voi truc nha may ( cung hudng véi
duong dng dan nuée). Ong hut hinh nén cut truc dimg voi hdm xa nude dit dudi t6
may. T6 may hinh 2-26 duoc (mg dung rong rii trong cac truong hop turbin c6 duong
kinh D1 <0.5 m.

Dang VI: Nha may véi turbin truc ngang, budng xodn kim loai ( hinh 2-27, 2-28).

Loai nay dugc str dung vdi cot nude H =10+400 m, turbin tdm truc duong kinh
D1< 1.0m . Ong hit c6 thé truc thang ( hinh 2-27) hodc khuyu cong. Véi cot nudc H
=50+400 m cho thiy no6 c6 loi hon ca so 16i cac dang khac do giam duoc kich thudc
nha may.

Dang VII: Nha may TP véi turbin truc xién, budng hinh 6ng, ng hut khuyu cong
( hinh 2-29) dugc st dung khi cdt nudc trong khoang 10+30 m , turbin hudng truc
duong kinh D; = 1+1.5 m. Véi phuwong an nay khdi lwong bé tong khdi dudi nude giam
di dang ké.

LA

"y
1Ty

&l
ARy R
[
7 i
o 1 bed ™
7 T
Zin
[ /":m
= 5
bl . T 5% L]
- _....l. b = -T
A E A
t 5
iy
!
KV
TR
(Y LAy A0 o
Lyw3,5D; B,=15D, o/ o/ v

Hinh 2-27. Nha mdy véi TB tdm
truc, truc ngang, buéng xodn
kim loai, éng hit hinh non
cut thing truc ( Dang VI-a).

Hinh 2-28. Nha mdy véi TB tdam truc, truc
ngang, budng xodn kim loai, éng hiit
hinh nén cut khuyu cong ( Dang VI-b).

Dang VIII: Nha may véi turbin tam truc, truc dung, buéng xoén kim loai ( hinh 2-
30).

Khi str dung turbin tam tryc voi duong kinh BXCT D1 2 1.5 m khong phu thuge
vao cft nudc nguoi ta thuong st dung hinh thirc 1lap may truc ding vdéi buong xoan
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kim loai, dng hut hinh nén cut thang truc hodc dng hut cong c6 dang thong thudng.

May phat dién dat ho trén san nha may, bé do may phat dudi dang dam ngang
cing véi san hodc cung véi hé théng cot dd. Mot nira budng xoan dat trong khoi bé
tong. Voi két cdu nay tao cho t6 may mot lién két ving chic, méng nha may khong
sau, diéu kién van hanh cua thiét bj bao dam an toan hon.

Kich thudc phén trén nha may dugc xac dinh trén co sé kich thude thiét bi chinh
va cau tryc bd tri trong nd va c6 ciu tao theo dang két ciu nha cong nghiép. Cac hé
thdng thiét bi phu va cac phong quan 1y van hanh & nha may thuy dién nho ciing duoc
don gian hoa va két hop lai. Théng thuong phong diéu kién trung tim dugc bd tri ludn
vao dau gian may.

Gian lap rap sira chita co6 thé khong bd tri hodc bé tri bén ngoai dudi dang tam thoi
cd mai che co thé thao d& duge.
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Ly=(25+300Dy; Ay =(2,0+25)Dy; hye= (1 2+ 14)D;

B,=3D; B,=(30+35) Dy L =(15+20D,

Hinh 2-29. Nha mdy truc xién, TB
huwong truc, buéng turbin hinh éng  Hinh 2-30. Nha mdy TP truc dimg, turbin
( Dang VI) tém truc, buéng xodn kim loai
(Dang VIII)

Cau hoi chwong 2
1. Phan loai cdc nha may thuy dién theo cach b tri va dic diém céu tao.
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9]

Pic diém ciu tao nha may thuy dién ngang dap truc ding khong két hop xa 1.
Uu nhugc diém va tng dung.

Pic diém ciu tao nha may thuy dién sau dép truc ding, wu nhugc diém va ung
dung.

bic diém céu tao nha may thiy dién dudng dan truc ding, uvu nhugc diém va
ung dung.

Dic diém cdu tao nha may thuy dién ngdm, wu nhugc diém va Gng dung.

Dic diém céu tao va nguyén 1y thiét ké nha may thuy dién nho.
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Chuwong Il
CAC VAN BE VE THUY LUC DONG ON BINH
TRONG TRAM THUY DIEN

3.1. CAC BQ PHAN DAN NUOC VAO NHA MAY THUY PIEN
‘ 3.1.1. Long dén , N
Phan thuong luu nha may thuy dién trudc cua lay nudc dugc goi la long dan,
n6 bao dam dan nudc vao nha may mot cach thuan loi.

O céc tram thuy dién duong dan cot nude th?ip thi viéc dan nudc vao cira léy
nudc nha may thuy dién chu yéu tap trung vao viéc dam bao ngin chin bun cat ling
dong. Con & cac tram thuy dién voi so dd khai thac sau dap hoac dap két hop
duong dan thi thuong ctra 1dy nude dit cao hon day song rat nhiéu do d6 khong can
thiét phai c6 cac bd phan nhu tuong huéng dong, dao sau long dan hodc bién phap
gia c¢b 10ng dan. Vi vay, trong cac trudng hop ndy cac bd phan cong trinh long din
khong can thiét phai co.

Pbi v6i tram thuy dién kiéu 10ng song vé nguyén tic phai c6 phan long dan,
hinh dang va két cAu cua nod phu thudc vao diéu kién dia hinh, dia chét va so dd bd
tri téng thé chung cua toan b cong trinh dau mdi, dic biét 1a vi tri nha may trong
b tri tong thé d6 (Vi du bd tri giita dong song, bii song hoidc trong bd). Khi thiét
ké can phai xac dinh hinh dang, kich thuéc cic tuong huéng dong ciing nhu kénh
dan dong vao nha may thuy dién. Trong mot sé tram thuy dién can thiét phai co cac
bién phap gia cd 10ng dan va by kénh din dong dé dam bao chong x6i 16 thugng
luu.

Cao trinh day long dan phu thudc vao cao trinh ctra 1dy nude, chiéu dai long
dan, d6 sau dong chay va cac diéu kién dia hinh, dja chit cling nhu cic bién phap
dan dong thi cong ma co thé bé tri khac nhau. Pay 1ong ddn nim ngang trén toan bod
chiéu dai cta né hodc 1a co ddc ngugc ¢ doan dau sau do 1a doan nam ngang ndi
tiép voi ctra 1ay nude. Ciing c¢6 nhiéu truong hop doan dau nam ngang, doan cudi
c6 dbc thuan dén ctra 1y nude. Do dbc cua 1ong din & cac doan khong nim ngang
thuong 1dy m > 4.

Ton that thuy luc trong 10ng dan nudc dén ctra tram thuy dién cha yéu 1a ton
that do ma sat va ton thit mé rong theo huéng dung do ha thap long dan trude khi
vao ctra lay nude. Nhung néi chung ton that cot nudc trong né khong 16n nén co thé
cho phép nang cao ddy va ha thip né so voi ngudng cira 14y nuée trong trudng hop
can thiét dé tién loi trong viéc bd tri tong thé cong trinh.

Sy can thiét phai gia c6 long dan va by dugc quyét dinh boi van tde dong
chdy trong nd. Khi van tdc dong chay 16n hon van tdc x6i 16 tinh toan, dic biét 1a
dbi véi cac tram thuy dién két hop xa 1ii thi viéc gia ¢b 1ong dan 1a can thiét. Trong

304



nhiéu trudng hop viée gia ¢d long dan duoc quyét dinh bdi cac giai phap dan dong
thi cong qua no.

Nhu di néi & trén, su can thiét phai gia cb long dan duoc quyét dinh boi van
tbc dong chay, do d6 khi chon cao trinh day long din can phai xem xét viéc nang
cao day din dén lam ting van tdc dong chay va can thiét phai gia c6 doan dau long
dan. Sy céan thiét phai gia ¢ doan dau 1ong din phai trén co s tinh toan do sau xoi
16 trude doan gia cd nam ngang (san phu). PO sdu x6i 1¢ trude doan gia cb co thé
xac dinh so by theo cong thurc kinh nghiém sau:

(3-1)

Trong do: kg =1 + 1,5 - hé
s6 phan bd luu lugng khong déu
theo chiéu rong cua long dan; q -
lvu luong don vi, m?/s; dsg - dudng
kinh trung binh cua hat dat trudc
phan gia ¢, m.

Théng thuong viée gia cb
phan dau cua long dan duoc lam
bang d4 d6 hinh 3-1,a, hodc dudi
dang cac hd x6i hinh 3-1,b,c.d,
trong d6 mai ddc phia ctra ldy nuée
dugc gia ¢b bang da lat khan, trong
nhiéu trudng hop c6 thé lam dudi
dang tuong rang hinh 3-l,e. Bo
kénh hudéng dong, ddy cac tuong
huéng dong va tuong canh ciing can dugc gia ¢ dé tranh x6i 10.

Puong kinh cua cac hon da gia ¢ trén mai hd x6i trude 1ong dan duge xac dinh
theo cong thuc:

Hinh 3-1. So do cdu tao phan gia cé ddau
dong dan

(k,v)’
4=k 5 (3-2)

Trong do: k.= 1,15+ 1,25 - hé s6 mach dong cua dong chay;
v=1,15g/h - van toc 16n nhat theo huéng ding cua dong chay,m/s;
k=1,2+ 1,4 - heé s an toan; h-do sau cua dong chay, m.

3.1.2. Cac cong trinh hwéng dong. (hinh 3-2).

V&1 muc dich tao diéu kién thuan lgi vé thuy luc khi dong chdy chay vao ctra
14y nudc cua tram thuy dién, dam bao phan bd déu luu lugng cho cac té may & cac
tram thuy dién kiéu long song véi dap dat hodc bén bo nguoi ta bd tri céc tuong
hudng dong.
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Hinh dang t6i wu cta cac twong hudng dong trong cac trudng hop cu thé xéic

& a J r={l/5r'1/€)RE la yr:(f/i.*f/é‘)i

oc
I’LIJ‘Q\E L W [ X 0’ [ l l l
| ~NuTD Rl nuro | NMTD | < NMTD re
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@'IT‘ § @ E m Dép déng

20-50°
'

Bo'sdng

c) d) e

Hinh 3-2. Hinh dang cac twong huong va phan dong.

dinh trén co sé thi nghiém mo hinh. Khi thiét ké so bo ddi véi cac tram thuy dién
kiéu 10ng song nha may tiép ndi véi dap dat boi cac tudng hudng dong thi chiéu dai
1 ctia nd co thé 1ay bang phan mai déc thuong luu cia dap dat (hinh 3-2,a,b.c). Khi
nha may tiép ndi voi bo thi chidu dai duong huéng dong coé thé ngan nhung khong
thé ngin hon chiéu dai san phi néu nhu phia trudc nha may c6 san phu.

Trén hinh chiéu mit bang dudng huéng dong c6 dang hinh tron (hinh 3-2b) véi
ban kinh cong R hodc hinh elip (hinh 3-2,c), nhung tot nhat 1a hinh elip hodc gan
v6i no.

Vé6i hinh elip (hinh 3-2,c) thi phuong trinh cta hinh elip thé hién dudi cong
thirc sau:

=1 (3-3)

Ti s6 1/a thuong dugc chon trong khoang 1/a= 2,5+3.

O céc tram thuy dién khong két hop, khi van tdc trong 1ong dan nho hon 1 m/s
thi tudng huéng dong cé két ciu don gian do ton that thuy luc khong dang ké (hinh
2,d).

3.1.3. Twong phén dong ’

O cac tram thuy dién khong két hop tran xa 1i cung véi nha ndy thuy dién thi
giita tran x4 1ii va nha may thuy dién dugc bd tri mot tudng phan dong dé tao diu
kién thuan lgi cho dong chay khi tram thuy di¢n va tran xa I lam viéc riéng biét
ciing nhu khi cing 1am viéc. Cac két qua nghién ciru cho thiy rang & cdc nha may
khong két hop xa lii khi tran xa Iii khong lam viéc thi diéu kién dan nuéc vao nha
may thuan loi nhét trong trudng hop tuong phan dong ngin. O cac tram thuy dién
két hop x4 i trong pham vi nha mdy khi ca tran va nha mdy dong thoi lam viéc do
dong chay thang goc véi tuyén cong trinh nén diéu kién thuy lyc khi chung 1am
viéc noi chung 1a thuan loi.
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Sy can thiét phai bd tri tuong ngin va kich thude cua né trong cac trudng hop
cu thé can phai duoc giai quyét trén co so thi nghiém mo hinh. Kich thudc so bo ¢o
thé xac dinh theo so d6 hinh 3-2e, trong d6 R <
0,1B (B - chiéu dai nha mdy thuy dién tinh theo
phuong chinh dién cua cta lidy nuéc) nhung
khéng vuot qua 5 - 6 m. trong mot sd trudng hop
tuong ngan co thé dai nhung khong vuot qua
chiu dai san pha, con trong trudng hop van tdc
trong 1ong dan nho (< 1 m/s) thi khong can thiét
phai bd tri tudng phan dong.

3.1.4. Hinh dang duong Vie‘fzn ven bo
Khi nha may duogc bo tri bén bd hodc mot
__P P ;Mr; G phan dit vao bo Ehi du’(‘rr}g Viétn long dan phia bo
co v nghia Ién d6i véi ton that thuy luc khi tram

Hinh 3-3. Hinh dgng duong ~ thuy dién 1am viéc. Duong vién nay dudi dang 13

vién ven bo ciia long dan mot tudng chan dat hoic mai doc nghiéng nhung

ching phai bao dam sy phan bd déu luu lugng

cho cac to may thuy dién cung hoat dong. Noi

chung chiéu dai doan chuyén tiép 1 cang 16n thi lvu lugng phan bd giita cac t6 may

cang thuan loi, ton that cot nudc it nhung khdi luong cong trinh cang 1on do vy

viéc lua chon hinh dang duong vién ven bo phai tién hanh trén co s& luan chiing

kinh té k¥ thut. Khi thiét ké so bo thi c6 thé xac dinh kich thudc cia nd theo hinh
3-3.

3.2. CAC BQO PHAN DAN DONG SAU NHA MAY THUY PIEN
3.2.1. Cac thanh phin cong trinh

Sau khi nuéc ra khoi turbin ciia tram thuy dién noéi chung van con mot phan
ning luong tuong d6i 16n dugc tang trit dudi dang dong ning, v6i ning luong nay
dong chay c6 thé lam hu hong cac thanh phan cong trinh phia ha lvu nha may, giy
x6i 16 ha luu. Pé 1am giam su pha huy ha luu ciia dong chay can cé cac bién phap
lam ti€u hao nang luong thira nay hodc cic bd phan cong trinh phia ha luu phai
duoc gia cd bao vé dé chong x6i 10. Cac bd phan phan gia ¢b ha luu nha may thuy
dién dugc thé hién trén hinh 3-4. Phan san tiéu nang la bd phan ndi truc tiép voi1
nha may thuy dién chiu tic dong cua van téc 16n nhat, sy phan bd khong déu cia
van téc dong chay, ap luc mach dong. Vung nay 1a ving ma kha ning x6i 16 16n
nhét ctia dong chay. Sau sin tiéu ning 12 bd phan duoc goi 1 san sau (sin thtr hai)
nham muc dich tiéu hao phan ning luong con lai dudi dang dong ning bang cach
diéu hoa van toc dong chay va 6n dinh muc nudc sau san tiéu nang. Bo phan cubi
cuing sau san thir hai 1a phan gia c6 bao vé cho san thir hai nay khoi bi x6i 10 dudi
dang hé tiéu niang (hinh 3 - 4a), hodc tuong ring cim siu vao dét (hinh 3 - 4b).
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Ha luu nha may thuy dién cling
c6 thé bd tri twong phan cach giita
tran xa & va nha may thuy dién nhim
bao dam cho ché do thuy luc cua hai
oL Y cong trinh doc lap nhau, tranh hién
SaE tugng giao thoa ciia dong chay c6 thé
S taing kha nang x61 16 cua nd va sy

. i—cL— S AT ey _iif«;———

Sén tiéu néng San thithal <

Gia c& hé' xoi al

fn bién d6i ciia muc nudc. Ngoai ra, dé

‘ ,,,;g,g,,g b bao yé bo ha luu hoac dap dat ’ngu’,(‘)ri

ta bo tri thém cac tudng canh ndi tiep

Hinh 3-4. Cdc thanh phan gia c¢é sau nha vao cac tudong chan hai diu nha may

mdy thuy dién ) ‘ , trong ty nhu & phan 1ong din phia
a. San sau dwoc ket thuc bang ho tiéu thuong luu.

nang; b. San sau dwoc két thic béi twong

ring O cac tram thuy dién két hop xa

I trong pham vi nha mdy, khi cac
cong trinh xa 1ii lam viéc chung tao nén ha luu dong chay réi va c6 thé gay nén
nudc nhay day phong xa. Pé tao nén nudc nhdy ngap sau nha may can phai co bién
phép 1am sau dong chay ha luu. Dé lam duoc diéu d6 nhiéu khi nguoi ta s dung bé
ti€u ndng. Viéc st dung cac cong trinh ti€u ndng sau nha may thuy dién 1a khong co
loi vi diéu do s& dan dén viéc giam cOt nudc cong tac cua tram thuy dién.

Viéc tinh toan thuy luc ha lvu nha may thuy dién bao gém xac dinh do sau
phuc hoi cua dong chay, cao dg va chiéu dai phén gia ¢ ha luu, d6 sau hd x6i dé co
bién phap bao vé sau tiéu nang, dudng kinh trung binh cua 16p da lat bao vé hd x6i.
Doi voi tram thuy dién két hop ngoai nhiing viéc ké trén can phai tinh toan ché do
dong chay ha luu can thiét dé thiét ké cac thanh phan gia ¢ va xac dinh hiéu qua
cta hién twong phun xiét sau nha mdy thuy dién.

3.2.2. Tinh toan xac dinh @9 sau phuc hdi, cao trinh d4y va chiéu dai gia ¢6 ha lwu

Van tdc dong chay sau khi ra khoi dng huat cta tram thuy dién khong 16n lim.
Sau 6ng hut thudng tao nén ving xoay mit. Néu cao trinh san tiéu nang lua chon
hop ly, khi d6 d¢ sdu dong chdy h; (hinh 3 - 5) 16n hon d§ sau phan gioi hy =
Ja.ql g, trong d6 q - luu lugng don vi; o = 1,15 + 1,2, muc nudce tai ctra ra 6ng hut

s& thap hon muc nudc trén san tiéu ning voi mot d6 chénh Ahy dugc goi 1a do siu
phuc hdi 1am ting cot nude cong tac cia turbin. Khi do sau h, trén san tiéu ning
khong 16n, thay vao do sau phuc hdi 1a d6 sdu ngip Ahg (hinh 3 - 5b) lam giam cot
nudc cong tac cua turbin. Trong truong hgp khi h, = hy thi phia ha luu trén doan
dbc cua san tiéu ning xuat hién dong chay song. Kha ning xuat hién song va cac
thong s6 cla nod cling co thé xac dinh mét cach gﬁn ding theo céc tai liéu hién nay
vé song dao dong. Nhung khi thiét ké tram thuy dién can phai loai bé moi kha ning
xuét hién séng & ha luvu nha may. khi tri sé Frut F, = q*/(q.h’) < 0,1 thi bién do
song khong vuot qua 0,1h, va song nay sé khong nhan thay duoc. Do véy trong céc
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A1 4ho>0 I truong hop tinh toan can dam bao
4 4 . A ’ -
=) 4 (/%27 M= he;,l luu Akhorgg xuat h.1A¢n sE)ng hoac
2 {f @ }'s/ht néu xuat hién thi bién dd cua nod
m 2 2 A 2
“ "‘;%ﬂrﬁx'; 523\ \\ phal rat nho. .
> ah 5 o A5 hodic dd <4
7%%1 3{ poeg 2 D§ sau phuc hoi hodac do sau
a) ngap Ahy phu thudc vao cao trinh
g1 4he<y t day va do sau dong chay ¢ ha luu
o — = HL ., 2, . \
< == i va ¢6 thé xac dinh duoc tir phuong
2 ’// LSRN ht 3 FA N A <A
> 0 . - trlAnh blven tEnen dong luong chrleu
— PgbrRyS J trén mat nam ngang theo huong
mo / ) 13 ;,t,,,fi‘i—le dong chay cta mot khoi nudc nam
t

gitra hai mat cat 1-1 va t-t. Cac luc

Ao | dho=f (d) tac dung vao khéi chit léng d6 bao
: N gém: 2'113 11;9 nudc tai tiét dién t-t
HT T mai (biéu dd 1) va tai tiét dién 1-1
L o (biéu d6 2); thanh phan phan luc

g 4 8 @y m

. . cua 4p lgc thuy tinh trén doan
Hinh 3-5. So do tinh toan do sau phuc hoi

nghiéng (biéu dd 3) va thanh phan
phan lyc theo huéng niam ngang
xuat hién khi dong chay doi huéng sau khi ra khoi éng hit, thanh phan nay bang
pgbrR« , , ,

Phuong trinh bién thién dong luong cua khoi nudc dang xét khi xuat hién cot
nudc Ahg phuc hdi co thé viét dudi dang:

o, oy (h, +d—Ah, )’ (h, +d)’ d.Ah,
Qi —+-——T |=pg~—+——""B- B+ B-pgb,R 3-4
pQT(hlB wTj pg 5 pg=— pe— pgb,R, (3-4)

Trong do6: Qr, or, by - tuong ung 1a luu luong, dién tich tiét dién va chiéu rong
clra ra ctia 6ng hut; B - chiéu rong khdi té mdy, cac ky hiéu con lai thé hién trén
hinh 3-5. Tt biéu thirc (3-4) chia hai vé cho pg/2 va biéu dién B = by/B ta c6:

2Q2

2 [&_&J:Ahg ~2(n, +d)Ah, +dAh, —2BR (3-5)
g

hB o;

B0 qua thanh phan v ciing bé Ah,” tir (3 - 5) ¢ thé xac dinh do sau phuc hoi:

A, - 28R

Ahy = : 3-6
O 2h +d (3-6)

Tuong tu thu da trinh bay trén ta c6 thé xac dinh dugc d6 sau ngap;
A, - 28R

Ahy= ————= 3-7
O 2h +d (3-7)
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Trong cac cong thuc (3-6), (3-7) cac dai lugng:

Ay = ﬁ(ﬁ_&J (3-8)
gB (o, hB
2

R,=0,lq, g(g—;j (3-9)

Trong d6: oy = 1,35 + 1,4 va o, = 1,03 + 1,04 1a cac hé sb dong luong & cac tiét
dién 1-1 va t-t.

Ay > 2PBR thi trong ché do nay sé xudt hién do sau phuc hoi va do dé st dung
cong thirc (3-6). Khi Ay < 0 s& 1a ché d6 ma khi d6 xay ra kha ning xuat hién do
sau ngap va xac dinh theo cong thuc (3-7).

Cao trinh ddy san tiéu ning khi d6 hoan toan loai bo kha nang xuat hién do sau
ngdp Ah, 1a khi d6 trong moi trudng hop Ah, tinh theo cong thic (3-6) déu 16n hon
0.

20; (ﬁ_ 2,

-2BR. >0 3-10
72 by htBj SR, (3-10)

Bo qua thanh phan ap lyc 1én doan nghiéng ta c6 thé xac dinh d6 sdu muc nudc
ha luu twong Gng véi diéu kién khong xuét hién truong hop ngap ha luu véi do sau
ngép Ahy:

> % gp, (3-11)

Olp

Ciing tir biéu thtrc (3-6) ta c6 thé xac dinh cao trinh san tiéu ning ma khi d6 cot
nudc ( d sau ) phuc hdi Ah, dat gia tri 16n nhat:

¢’ =3cph,o, /oy

= 3-12
2(C_BhTat /O(‘T) ( )

Trong d6 ¢ = h, + d.

Khi thiét ké long dan ha luu, can phai tinh dén kha ning c6 dugc do sau phuc
hdi 16n nhét. Pé lam duoc didu d6, dbi voi cac tram thuy dién khong két hop dua
vao phuong trinh (3-6) xay dung cac dd thi Ahy = f(d) (hinh 3-5,c). Tri s6 d duoc
chon trén d6 thi tai vi tri ma khi d6 tri s6 Ah, bat dau gidm nhanh vi tir vi tri do6 néu
d thi tri s6 cot nudc phuc hdi Ah, ciing ting 1én khong dang ké. Trong nhiéu truong
hop cao d¢ san ti€éu nang do diéu kién dia chat quyét dinh. Khi tinh toan so bg, cao
d6 san tiéu niang c6 thé xac dinh theo cong thirc (3-12) dbi v6i ché d6 tinh toan 1a
ché do ma tram thuy dién duy tri lau nhAt.

Khi tinh toan nha may tram thuy dién két hop xa i, van dé trudc hét 1a xac
dinh vi tri cao d§ san tiéu nang bado dam cho nudc nhdy ngap khi cac cong trinh xa
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Iii 1am viéc. Piéu nay dic biét quan trong khi thiét ké tram thuy dién véi turbin
chay thang kiéu capxun va tran trén maéi kiéu tran dinh rong. Tuy nhién, & nudc ta
hién nay chua xay dung céc cong trinh thuy dién két hop xa 1i do nhiéu 1y do, co
béan 1a do tinh chat phuc tap cua két cdu cong trinh.

Tinh toan tiéu ning nudc nhay day tién hanh theo cac phuong phap théng
thuong, co nghia l1a xac dinh dd sau co hep h, va do sau lién hop h.’ trén san tiéu
ning. Diém luu ¥ 13 phai xem xét ché do 1am viéc cua cac cong trinh x4 1 khi mo
toan b hodc mot phan (0,1 + 0,2) cac canh cira cong xa.

Do sau lién hop h trén hinh (3-6) nha may thuy dién két hop xa 1i khong chi
phu thudc vao luu lugng cua céc cong trinh x4 1t ma con phu thudc vao van tdc &
tiét dién co hep h, va luu luong qua céc turbin cua tram thuy dién xa xuéng ha luu
qua cac 6ng hit cia né. Tuy nhién,. trong tinh toan hién nay ciing chua ké dén diéu
nay, tic 1a khong ké t&i sy anh huong cua luu luong qua turbin dén d6 sau co hep
nha may khi xa 1ii va h, duoc xac dinh theo cong trinh:

st [T s h, = d 3-13
N NS I
Trong do6: q - luu lugng don vi cua
cong trinh xa 11, m’/s; ¢ =1-h¢ sb van
téc; Ty - trit nang (ty ning) cia dong
chay x4 1l trén mii phun so véi cao do
san tiéu nang.
T, dugc xac dinh theo cong thuc

sau.

2

T, :(a—d)+£c0socH+V—‘ (3-14)
2 2g

Trong dé: hy, v, - do sau dong
phun va van toc trung binh tai ti€t di¢n

miii phun vdi goc a g

Db6i v6i nha may thuy dién két hop
x4 1ii bang tran dinh rong (hinh 3 - 6,a)
c6 thé 1ay:

Hinh 3-6: So do tinh todn noi tiép ha
luu nha may thuy dién ket hop xa li.

h; =047 T,
va vy =[0,4+ (1n-0,3).0,663] \2¢(T. —h,) (3-15)

Trong do: n=0,3 + 0,38 - h¢ s6 luu lugng. DPéi voi tram thuy dién két hop xa
I bﬁng cac cong trinh c6 ap (hinh 3 - 6, b), dd sau h; cia dong chdy trén miii phun
c6 thé 1dy bang chiéu cao tiét dién ctra ra cta cong trinh xa 1i va van téc v, = Qy/
h;b, ¢ day Q, b - tuong tng 1a luu lugng va chiéu rong cua cong trinh xa 1i. Vi¢c
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x4c dinh luu lugng cia cong trinh xa 1t v6i tran tiét dién thuc dung (hinh 3 - 6,¢),
d6 sau h; trén mili phun xac dinh bang cach thir dan tir cong thirc:

h, = d (3-16)

. ¢+/2g(T, —h,)

Trong d6 @ =1 - 0,0155 P/H - hé sd van toc; P, H va Ty’ - thé hién trén hinh 3 -

6,e; van toc v; = g/h = ¢ /2g(T, —h,)

D9 sau lién hiép h.” xac dinh tir cong thirc:

2
o= lel 84 (3-17)
2 gh

Diéu kién nbi tiép ha luru bang nudc nhay ngap thé hién qua cong thic (3-18)
d6 1a d6 sau ha luu trén san tidu nang phai dam bao diéu kién:

h,=(1,05-1,1)h> (3-18)

O mot s nha may thuy dién nguoi ta van bd tri bé tiéu niang mic du lam nhu
thé s& giam cot nudc phuc hdi va giam hiéu qua cua phun xiét sau nha may thuy
dién.

Sau khi thuc hién xong cac budc tinh toan lién quan té1 viéc bdo dam nudc
chay ngap ¢ ha luu, budc tiép theo 1a xac dinh cao trinh t6i wu ciia san tiéu ning.
DPéi v6i tram thuy dién khong két hop x4 1t viéc tinh toan cling theo trinh tu do6
song tri s6 d 16n nhat duoc coi 1 da biét trudc.

Do ddc cia san tiéu nang theo cac nghién ctru thyc nghiém da khang dinh rang
doan dbc cua san tiéu ning nén chon trong khoang m = 3 + 3,5. Khi d6 cot nudc
phuc hoi s& dat duoc gia tri 16n nhat. Két qua nghién cut ciing cho thdy rang hiéu
suit cua tuabin ciing khong thay d6i khi do déc doan dau san tiéu ning m = 3 + 3,5.
Do viéc ting do dbc san tiéu nang s& lam giam khoi lugng dao méng cong trinh va
dong dan ha lvu do do trong thiét ké nguoi ta dé nghi chon do déc cliando m=3 +
3,5. Poan dbc sin tiéu ning bat dau sau 6ng hut cua tram thuy dién mot khoang
cachtu 1 +2 m.

Chiéu dai doan gia ¢ ha luu (hinh 3-4 ) phu thudc vao dia chat nén mong ma
trén d6 bd tri cac thanh phan cong trinh gia ¢6 ha luu, vao do sau dong chay va ty
ning dong chay tuc 1a niang lugng cin tidu hao. Luu luong don vi, dong ning va
mach dong trén san sau (san thir 2) luon ludn 16n hon so vdi dong chdy trong séng,
do vay, néu chiéu dai gia c6 khong du 16n s& xay ra x6i 10. Cac thi nghiém da
khang dinh dugc rang sau cac dap tran véi chiéu sau nudce h, = (1,0581,1)h.” dong
chay dam bao 6n dinh va do sau tuong ddi ciia bé x6i c6 thé chap nhan va 6n dinh
trén chiéu dai gia ¢6 1 = (11 - 12,5)h.”. Khi d6 sau ha luu 16n hon, sau cac tram
thuy dién két hop xa 1i diéu kién dé tiéu nang tot hon, tuy nhién do trong qué trinh
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van hanh cua tram thuy di¢n két hop x4 Iii cac ché do van hanh cua céc cong trinh
phtrc tap ma cac thyc nghiém chua khang dinh dwgc nén khi thiét ké vin khong
giam chiéu dai doan gia ¢ so véi dap tran khong két hop.

Mach dong ctia van toc ddy trong long dan ha luu nha may thuy dién khong két
hop xa 1l giam dan theo chiéu dai va nhu trén mot chiéu dai twong ddi ¢ dap tran
thong thuong nhung mirc d0 mach dong va do d6 kha nang x6i1 16 ciia dong chay it
hon. Chinh vi vy ma ¢ tram thuy dién khong két hop chiéu dai gia ¢ c6 thé ldy
ngan hon mot it so v&i & nha may thuy dién co két hop xa lii (Xét theo chiéu dai
trong d61).

Chiéu dai phan gia c¢6 ha luu c6 thé 1y nhu sau:

- Pi v6i nha may thuy dién két hop xa li:

+ DAt mém: 1=(10 - 12)h, (3-19)

+ Pa yéu (nira dd): 1= (7 - 9)h.” (3-20)
- P6i véi tram thuy dién khong két hop xa li:

+ D4t mém: 1=(9-11) h,” (3-21)

+Pa yéu : 1=(6-8)h.” (3-22)

- P6i vé6i tram thuy dién két hop dat trén nén da thi chiéu dai gia ¢ tinh hét
phan nudc nhay (hinh 3-6). Chiéu dai nude nhay c6 thé xac dinh theo biéu thic:

=6 (1,1h.” - he) (3-23)

- P6i v6i tram thuy dién khong két hop dat trén nén da thi phén gia cb long dan
ha luu n6i chung 1a khong can thiét.
3.2.3. Tinh toan phén cudi doan gia cb

Viéc xac dinh d6 siu hd x6i hodc dd siu cua tuong rang sau san thur 2, ciing
nhu x4c dinh khdi luong va duong kinh cta 16p da bao vé phan gia c¢b bi x6i 16
duogc can cur trén co so xac dinh dugc dd sau va hinh dang hd x6i. Ciing can cu vao
d6 sau va hinh dang ctia hd x6i dé danh gia mac do an toan cta cong trinh trong
trudng hop khong ¢ bién phap gia cd.

Van tbc khong x61 16 vy, m/s, cia dong chay déu d6 sau h, m, dbi v4i dat khong
dinh duogc xac dinh theo cong thirc thuc nghi¢m:

V, =1.15,/g¥hd 1.1/ a (3-24)

Trong d6: d - duong kinh trung binh cua hat tuong ung véi 50% trén dudng
biéu dién thanh phan hat; a = 1,1 d6i v6i dong chay déu 1a hé sé dong ning.

Do sau dong chay trong hd x6i (hinh 3-4) ¢6 thé xac dinh tir biéu thic (3-24)
c6 tinh t6i sy phan bd khong déu cua luu tde va luu luong theo chiéu rong cua dong
chay, khi 46 vo= y g/h,:
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0.8 0,8
x4 x4d
h =k | —2 | =k |2+ ]
p p[l,lS gdo,zsj P(VOIJ (3 25)

Trong d6: q - lvu luong don vi trung binh & cudi doan gia c¢b; y = 1,1 - 1,3 -
hé s6 phan b khong déu cua lwu luong q theo chidu rong cua dong chay;
V,, =1.15/g¥/d - van téc khong x6i ciia dong chay déu véi do sau 1,0 m; k, - hé
s6 gia ting kha ning x6i 16 ctia dong chay do dong ning dong chay chua tiéu hao
triét dé. Heé sb k, phu thudc vao chiéu dai doan gia c6 va hé s mai doc cta hd x6i.
Véi chiéu dai doan gia c¢b duoc tinh theo cac cong thic (3-19) dén (3-22) néu mai
déc hé x6i khong 16n (m > 6) k, = 1,05, v6i m = 3+4 thi k, = 1,0. Néu phan gia cb
chi duoc bd tri trén chiéu dai doan c6 nudc chay dbi véi tram thuy dién kiéu két
hop x4 lii k, = 1,7 va ddi v6i trudng hop dong chay déu k, = 1,0.

Cong thire (3-25) ciing cho phép x4c dinh d6 sau dong chay sau hd x6i (hinh 3-
4) khi d6 dong chay 1a dong déu va hé s6 k, = 1,0.

Do6i v4i dat khong dinh, van tée khong x6i vy, c6 thé xac dinh tir biéu thirc (2-
24) khi biét duong kinh trung binh cua thanh phﬁn hat dsg vo1 do sau nudc h = Im,
hoidc ¢6 thé xac dinh theo cac bang tra c6 san (vi du: bang 3-1 va bang 3-2).
Bang 3 -1

Loai dat Puong kinh trung binh cua thanh phﬁn Van toc khong x61 vy,
: hat dso, mm m/skhih=1,0m
Cat 0,25 +2 0,4 +0,7
Dam 2+10 0,7+1,2
N 10 +25 1,2 +1,65
soi
30 =100 1,7+ 2.5
Bang 3 -2
Luc dinh don vi cua dat _ . . .
sét C, kG/em’ 0,005 + 0,05/ 0,075 +0,25 0,3+0,4 0,45 +0,6
Vian téc khong x6i vy, 0,4+0,8 0,9+ 1,5 1,7 +2,0 2,1 +2.4

Do6i v6i dat dinh véan toc khong xo6i cha yéu phu thudce vao lyc dinh don vi cia
dat va c6 thé xéc dinh theo bang 3-2. Pdi v6i nén da van tdc khong x61 phu thudc
vao strc khang nén tam thoi ctia dat da. Khi sttc khang nén tam thoi cua dé thay doi
50 + 1000 kg/cm2 thi van tdc vy, thay doi trén thuc té ty 1&€ thuan tr 3 + 11m/s.
Chinh vi vay khi st dung cong thirc (3-25) dé tinh d6 sau x6i 16 ciia nén d4 bang
cach xem nd nhu dat khong dinh véi cac hat doc 1ap va hon da tach roi véi kich
thudc nhét dinh 1a diéu hoan toan gin dung. Sir dung cong thirc (3-24) ciing c6 thé
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x4c dinh duoc duong kinh cua cac 16p gia c¢b néu dat gia cb 1a dat roi khi biét 46
sau dong chay déu h va véan téc dong chay v.

3.3. VAN BE NOI TIEP CAC BQ PHAN CONG TRINH PHiA HA LUU TRAM THUY
PIEN

Mit nudc tu do ¢ ha luu tram thuy dién sau nha may, sau dap khong xa tran va
dap tran xa 1t c6 cao do khac nhau: myc nudc cao nhét sau dap khong co tran, myc
nude thap nhét sau tran x4 i hodc sau nha may thuy dién két hop x4 li. Do co su
khac nhau vé muc nudc do nén & ha luu
nha may thuy dién s& xuit hién dong
chay ngang gdy nén dong chay chia cat
phuc tap & long dan ha luu. Cac thi
nghiém di khang dinh duoc rang, néu
nha may thuy dién khong két hop ndi tiép
vO1 tran xa 10 thi khi tran xa 10 lam viéc
phia sau nha may thuy dién xudt hién
dong chay nguoc khi cac t6 may thuy
dién lam viéc cling nhu khi ching khong
lam viéc luu lugng don vi trwn san tha
hai cua dép trong truong hop do6 tang lén
va gdy kho khan cho diéu kién lam viéc
ciia né. Ngoai ra khi xuat hién dong chay

Hinh 3-7. Céc céng trinh néi tiép ha
leu

a - ¢ nha mdy néi tiép véi dap ddt, d -
nha may noi tzep voi ddp bé tong, e -

nha mdy noz tiép véi ddp tran, f - nha ngugc n6 lam giam hodc loai bo hoan
mdy noi tiép véi bo, 1 - 16 mdy thuy toan ¢t nudc phuc hoi va do d6 gdy anh
di¢n, 2 - dinh ddp, 3 - 4 - san tiéu nang huéng x4u téi dic tinh ning luong cua

va san thir hai cua nha may thuy dién, 5 , aia A - ~ ;
f } mdy Ly Giem, tram thuy dién. P& loai bd nhiing anh
- 6 - sdn tiéu nang va san thiwr hai cua : ; :

dap, 7 - dé huomg dong, 8 - hé x6i, 9 - h}J:("mg x4u néi trén, ha luu tr,am ,thujl dién
tueong hiedng dong, 10 - twong phdn can phai co6 cac cong trinh’néi tiép. ‘
dong, 11 - bo, 12 - twong néi tiép. Céc cong trinh noi ti€p ha Iuu dong
thoi 1a nhiing cong trinh hudéng dong
nham dé bao vé bo va dap dat tiép giap v6i nha may khoi bi x6i 16 ciing nhu diéu
hoa dong chay va chéng lai hién tuong chay quan & ha luu nha may. Cac cong trinh
ndi tiép ha luu thuong dudi dang tudng canh, kénh hudéng dong va tudng phan dong
(hinh 3 - 10). Pé bao dam cho dong chay khong xay ra hién twong tach dong, cic
twong huéng dong va bd kénh trén mit bang khong bd tri véi goc ngoat a > 16n
hon 6 - 10°. Dbi v6i tram thuy dién két hop x4 1i, trong trudong hop khong thé tranh
duoc kha nang cac cong trinh xa lii 1am viéc khong déu, tic 1a cac khoang xa lii
khéng lam viéc dong thoi ciing nhu khi cac té may thuy dién dua vao van hanh theo
tungf giai doan khac nhau thi ha luu tram thuy dién b tri cic tudng ngan theo ting
nhém t6 may hoic tirng khoang t6 may.

315



Chiéu dai ctia tudng hudng dong va phan dong duoc xac dinh theo cac yéu cau
vé két cAu va thuy luc, né phu thudc vao ché do thuy luc ¢ ha luu va luu lugng don
vi sau nha may tram thuy dién va sau dap tran. & cac tram thuy di¢n 16n chiéu dai
tuong ndi tiép dugc chon trén co s¢ thi nghiém mo hinh. khi thiét ké so bo c6 thé
tién hanh chon nhu sau:

Giira nha may khong két hop xa 1ii va dap thong thuong, tuong huéng dong
hodc dé hudng dong co6 chiéu dai ké tir ctra ra ctia dng hat phai dam bao diéu kién
sau:

21,59,
(4,48 +6)"7

lop 2 (L1+1,15) (3- 26)
Trong do: 0 =0, kh1 6, > 06 va d #ht

0 =0p khi 0, <0g vad=>hy

0 =0, + (05 - 0,)(d/ht)* khi 0, < 05 va d < hy

Chiéu dai tuong hudng

dong giira nha may thuy dién két
hop x4 1t va dap thong thuong
(hinh 3-8b) hoac gitta nha may
khong két hop xa 1i va dap tran
x4 10 phai ddm bao khdong nho
hon tong chiéu dai phéng xa va
chiéu dai doan nudc nhay:

ler>L+1, (3-27)

N _%

¢ i ) O ché do tiéu nang mat,

S I I tuong ngin dong khong dugc

=Y. ngan hon cach tir miii phun dén

Hinh 3-8. So d6 xdc dinh chiéu dai téi thiew — diém gdy cua dudng mit nudc

tuwong phdn dong ha luu. (hinh 3-8,¢)

a - nha mdy thuy di¢n khong két hop, b - nha Khi ndi tiép ha luu bang tia

mfiy ket hop khi tiéu nang ddy,v ¢ - nha may phong xa vé6i luu luong don vi &
ket hop tiéu nang mat, TII - Diém gay duwong

ha luu dép tran 16n (q = 60
m’/s.m. nhu & tram thuy dién
Kracno - Iarsk) dudi dong tia myc nudc giam thap di rat nhiéu va do d6 néu nha
may ndi tiép v4i dap tran va giita n6 khong co twong ngan thi ha luu cong trinh s&
xuat hién dong chay ngang va tao nén ving xody. Dé loai trir hién tuong bat loi nay
mot cach triét dé chi co6 thé bang cach xay dung cac tudng ngan véi chidu dai bang
chiéu dai phong xa cua dong tia. Pé giam chiéu dai tuong chin can phai ting
khoang cach giita tuong chan va khoang bién cua tran.

mat nuoc.
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Khi gidm luu luong don vi, chi€u dai can thiét t6i thiéu cta tuong ngin & ha
luu cling giam.

3.4. CAC CHE PO THUY LUC HA LUU NHA MAY THUY PIEN KET HQP XA LU

Thong thudng ctra xa cia cac cong trinh xa 1i nha may thuy dién kiéu két hop
dit cao hon miéng 6ng hut. Khi xa lii ha luu nha may xuat hién dong chay xiét. Phy
thudc vao vi tri ciia cac cong trinh x4 14, luu luong va d§ sau nudc & ha luu ma khi
ndi tiép dong chay xiét véi dong chay ém & ha luu c6 thé xdy ra cac trang thai thuy
luc khac nhau.

Trang thai nbi tiép dong chay day (hinh 3-9, a,b): dong tia sau khi ra khoi cac
cong trinh x4 siu hoic ra khoi miii tran s& chuyén dong t6i day ha luu tao nén nuée
nhdy ngdp hodc nudc nhdy phong xa.

Trang thai ndi tiép dong chay
mat (hinh 3 - 9 ¢, d): dong tia sau
khi ra khoi mai tran hoac ctra ra
cua cac cong trinh xa 10 dudi sau
duoc mé rong dan va tiép xic véi
day ha luu sau khi m¢ rong hoan
toan. Néu phia trén dong phun
tao ra vung xody thi trang thai
C}}éy ’néy duoc goi la tyang thai  frinh 3-9. Cac trang thai néi tiép ha heu nha
noi tiep chay mat voi cheé do chdy  mdy thuy dién két hop xa lil.
ngap (hinh 3 - 9d). Nguoc lai,
néu phia trén dong tia khong xuat hién ving xoay thi ché do nbi tiép duoc goi la
ndi tiép chay mat khong ngap (hinh 3 - 9¢). Trong mot s diéu kién nhat dinh trang
thai ndi tiép chay mat c6 thé chuyén sang trang thai vira chay mit vira chay day. O
trang thai nay doan dau dong tia nang 1én sau d6 ha xudng t6i day nhu ¢ ché do ndi
tiép chay day. Ciing tuong tu cac trang thai trén néu & doan dau phia trén dong tia
khong xuét hién vung xoay thi ché d6 duogc coi la ngap, con néu xuét hién cung
xody thi ché do duogc coi 1a dong tia chay ddy bi ngap (hinh 3 - 9 e.f).

Trong tat ca moi trudng hop ké trén ngay tai clra ra ciia nha may thuy dién déu
xuét hién ving xody ¢ dudi day va c6 anh huong dén ché d6 lam viéc ctia nha may
thuy dién.

Khi néi tiép dong day chay ngap (hinh 3 - 9b), dong tia ctia cong trinh xa 1ii ¢o
thé 1an 4t dong chay tir dng hut cua tram thuy dién va do d6 dan dén lam giam luu
lwgng cling nhu céng suat ctia nd. Khi chuyén tir ché d6 chay day sang ché do chay
mat khong ngap (hinh 3 - 9¢) c¢6 kha nang xudt hién sy dao dong muc nudc ha luu
trong dbi 16n. Cac ché d6 ndi tiép kiéu chay mit két hop chay day ¢ trén co thé doi
hoéi phai ting chiéu dai phan gia c6 ha luu, do d6 khi thiét ké phai c6 gang tranh cac
trang thai ndi tiép nay.
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Sy bién ddi giira cac trang thai chay day va chay mit xay ra qua mot trang thai
trung gian goi 1a trang thai gigi han twong tng véi do siu nhat dinh cia muc nudc
ha luu goi 1a d0 sau phan gioi.

Trang thai phan gi6i duoc dic trung boi cac ché do sau:

- Ché @6 nudc nhdy ngap: no xudt hién khi muc nuée ha luu & tiét dién co hep
trén san tiéu nang bang d6 sau lién hiép duoc tinh theo (3 - 17).

- Trang thai phan gi6i thi nhat: 13 trang thai phan cach ché d6 chay day ngap
va ché d6 chay mat khong ngap. Trang thai phan gidi thir nhat c6 hai gidi han trén
va dudi. Gidi han dudi twong ng voi do sau khi do trang thai chay day bat dau
chuyén sang trang thai chay mat, gidi han trén tuong tng véi do sau khi chuyén tir
ché do chay mit sang ché do chay day. Trong khoang hai gidi han nay 14 trang thai
khong 6n dinh.

- Trang thai phan giéi thir hai: 1a trang thai phan cach giita cac ché do nbi tiép
chay mit hodc chay mat két hop chay day ngap véi ché d6 chay khong ngap.

Ché d6 nbi tiép thuy luc ha Iuu nha may thuy dién két hop c6 thé xac dinh néu
biét duoc dd sdu muc nude ha luu va do sau phan gidi cua cac ché do tuong ung.

- Trang thai phan giéi thir ba
phén cach hai ché do nbi tiép chay
mat va chay mat két hop chay day
khong ngap.

Vi mét tri s6 luu luong qua
nha may va qua cong trinh xa i ,
ché do thuy luc ¢ ha luu phu thude
vao d0 sau cua dong tia trén miii
tran h;, d0 sau muc nudc ha luu
4 va cot nudce do ap hy dudi dong tia
lHinh 3-10. So do xdc dinh do sau phan gioi ha tai mili tran (hinh 3-10).
uu

b6 sau h; trén miii tran cua
tram thuy dién két hop duoc xac
dinh theo cong thirc (3-15) hodc (3-16). Ddi voi truong hop cong trinh xa 1ii 13 cong
trinh xa day thi do sau h; & tiét dién cira ra bang chiéu cao miéng ctra ra ctia cong
trinh trinh xa 1 ¢ ap, con hé s6 vén tc 1iy bang hé sé luu luong: ¢ = p.

Cot nuée do ap dudi dong tia hy, ¢ cac ché d6 phan gidi duoc xac dinh theo cac
cong thuc sau:

Néu nha may két hop xa lii thi hy, xac dinh theo cong thirc (3-29):

2
hy, =%[hl+ Z%mf} (3-28)
1
2
hy, :0,58.\/2B;T+(h1 —¢)’ (3 - 29)
1
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Trong do6: B = b/Bj khi I, > h; (1, - chiéu dai try pin); B = b/B khi 1, <h; (tru
pin ngin); q - lvu luong don vi ciia cong trinh x4 1.

D6 sau phan gidi 1a d6 sau cia long dan ha luu, khi d6 trang thai ndi tiép cia
dong chay thay d6i ché do. Do sau nay c6 thé xac dinh tir phuong trinh bién thién
dong luong ctia khoi chat 16ng nam giita hai mit cat 1-1 va t-t (hinh 3-10) chiéu 1én
truc nam ngang:

p[at@x +Q;)° 0;Q} 0,Q}

Or ®, O

}=RTP+RM+P—Rdn=R[ (3-30)

Trong do: cac chi s “1” va “t” tuong ung véi ¢ tiét dién 1 - 1 vat - t & ha luu;
chi sd “T”- ung voi tiét dién ctra ra cua 6ng hut; Qy, Qr - luu lugng x4 11 va luu
lugng qua turbin; ® - dién tich cac tiét dién twong ung theo chi sb a, o, Ol - cac
hé s6 dong luong twong tng voi cac tiét dién; Rrp, Ry, Ran, Ry, P - 13 cac luc (phan
Ic) tac dong 1én khéi chat 16ong dang xét tir tir cac tru pin phan cach, tir mii tran
v&i chiéu cao a, tir doan ddc sta siu tiéu nang, ap luc nudc ha luu, ap luc cua dong
tia.

Ap suét trén bé mit cia dong tia tir cong trinh x4 1i trong truong hop khong
ngap bang khong, con & tai day xac dinh bai ap suat ciia cot nude do ap hy. Do do:

Khi hy > h,

P= ng,Shlhob (3 - 31)

Khi hy < h; 4p suat trong dong tia phan bd theo quy luat parabol va xac dinh
theo cong thirc sau:

P = pg (0,3h,* + 0,2h;h,)b (3 -32)
Khi hy < 0, d¢ loai bo chan khong phia duéi dong tia ngudi ta thudng din
khéng khi vao, do d6 ap suit dudi dong tia bang khong va:
P = pg0,25h,’b (3 -33)
Ap suit 1én mili tran (cong trinh xa 1ii) theo chiéu cao phan bd theo quy luat 4p
suit thuy tinh. Do do
Khi h() z h1

2h, +a

—ab (3 - 34)

Rm = pg
Khi hy < 0, c¢6 khong khi duogc dan vao dudi dong tia:

2
Ry = [2h02+ a} (3-35)

Ap lyc tir phia try pin phan ciach phan b theo quy luat ap suat thuy tinh theo
do sau:
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(B—b) (3 - 36)

a+h
PTP:pg%

Ap lyc tr phia doan doc san ti€u nang phu thudc vao vi tri di€ém roi cia dong
tia qua cong trinh xa li:

Khi L > I,

R, :ngdB (3 - 37)
Khi L < Iy

R, —pe* 2t ap (3-38)

Trong d6: L - chiéu dai phong xa cta dong tia xac dinh theo cac cong thuc (3 -
53) va (3 - 55) hinh 3 - 15; 1,4 - khoang cach tir miii tran dén cudi doan ddc nghiéng
ciia sin tiéu ning, tic 1a dau doan nam ngang. O cic ché do nbi tiép bing dong
chay mit diém roi cta dong tia xa Iii thuong nam trén doan dbc nghiéng ctia san
tiéu nang.

Ap luc nuée ha luu o tiét dién t - t xac dinh theo cong thirc:

2

R, =pe-B (3 -39)

Thay vao (3 - 30) cac dai luong xac dinh luc va phan lyc va biéu dién qua cac
dai luong:

A—i 0Ll(gx +aTQT _at(Qx+QT) :| (3_40)

gB| o @y o

Trong dé: o; = h;b; ot - dién tich tiét dién ctra ra cua 6ng hut; o, = h;B. ta c6
thé xac dinh dugc do sau ha luu tuong ung vdi cac trang thai phan gidi dugc viét
dudi dang trong bang 3 - 3.

Khi biét dugc myc nude ha luu twong ing véi cac trang thai phan gisi va trang
thai khong 6n dinh & bang 3 - 3, ¢6 thé diéu chinh cao d6 day sin tiéu ning sao cho
trong long dan ha lvu khong xudt hién céc trang thai khong 6n dinh va han ché t6i
murc toi da trang thai chay mit két hop chay ddy. lam nhu vAy tit nhién 1a xét vé
¢t nude phuc hoi khong phai 1 ti wu, tirc 14 s& lam giam ning lugng phat dién.

Bdng 3-3. Cac cong thirc xac dinh do sau phan gidi ¢ ha luu tram thuy dién co

két hop xa i

Trang A - A A
thai thuy | p=b/p | COMgthwexacdinhdosiu | oo o ha twu b,
phan gidi he : :
luc
Trang thai | V&i moi B Nha may thuy dién két hop Khi h,” £0,93 hy
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thir nhat nhung néu | tran xa 1 va nha may véi - trang thai chay
B<0,7thi |cong trinh x4l co ap day on dinh.
b>4(hok-h;) Khi 0,93 hy < h <
1,07hy - trang thai
khéng 6n dinh

1
hy, =§(2h1 +a—-d-hy + (3-41)

+2,/2h, +a—d—hy) +3A)

Nha may vdi tran x4 1i:
hyo =+(@—d)> +2@—dh,, +

Khi 0,17hg; h, <
1,07hg,-trang thai
+Bh hy, +(1-Phg A (3-42) | chay mit khong
nha may véi tran xa lii: ngap on dinh

hue =4(@—d)? +2(a—dh,, + | Khih>1,05hy; -
trang thai chay mat
ngap on dinh

Trang thai | 3=0,7
thtr hai

+Bh; +(1-B)h; A (3—-43)
B<O,7 Htk2=a-d+hok (3—44)

Ché do chuyén tiép
chay mit két hop
day khong thé xuit
hién trong diéu
kién khi hy, <
0,98hy

Trang thai

th ba p=0,75 hys =a-d+h; +hy (3-45)

Ghi cha: A - dugc tinh theo cong thire (3 - 40), trong d6 oy = 1,0; or = 1,35 -
1,4; ®; = h;b; o, = h{B; khi tinh o, can phai st dung h, doi véi trang thai gidi han
thtr nhat: h, = a - d + hg; hex xac dinh theo cac biéu thuc (3 - 28) hodc (3 - 29); B =
b/B; a, d, b, B, hy, h, thé hién trén hinh 3 - 10.

3.5. TINH TOAN KHA NANG THAO NUGC CUA CONG TRINH XA LU CO Ap
CUA NHA MAY THUY PIEN KET HQP

Kha ning thdo nudc cia cac cong trinh xa 1 ¢o ap tram thuy dién két hop phu
thudc vao dién tich tiét dién cira ra cua chung. Pudng ham xa nudc co ap phai di
vong qua doan cong cua dng hut va ra khoi t6 may phia trén dng hut do d6 vé mat
thuy luc ma néi 1a khong thuan loi 1dm. Do d6 dé tranh dong chay bi gian doan va
cac hién tugng mach dong ap luc qua 16n hoac cac hién tuong khong co 1gi khac,
cong trinh xa I{i ¢6 ap co tiét dién thu hep dan hoic tiét dién khong thay doi (hinh 3
- 11). O cac tram thuy dién cot nudce thip (H < 15m) véi cac cong trinh dudng him
xa 1t co ap dudi buéng X04n trong mot sb truong hop co thé cho phép co hep tiét
dién mot it trong khoang w,/®, = 1,1 - 1,2 (o, - dién tich tiét dién cira vao).

Luu lugng cac cong trinh xa 1l c6 &p xac dinh theo cong thurc:

Q, =no,2gH (3 - 46)
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Trong d6: H - ¢t nudc tic dung; p - hé sb luu lugng, so bd cod thé xac dinh
theo do thi hinh 3 - 11b.

/ Khi phia sau ctra ra duong ham xa
| L T"é”"é’k CLIE) 1ti ¢6 san (hinh 3 - 120, 4p suat tai tiét
¥ dién cira ra c6 thé xem la phan bd theo

quy luat ap suét thuy tinh va do d6 khi
chay tu do hoac khi chay khong ngap
(hinh 3 - 12 a,b) cot nudc H c6 thé xac

\

dinh theo cong thuc:
S
QQ o,V
H=H+—"2% (3-47)
2g
a) Tiét dién co hep
T Khi miéng coéng trinh x4 nudc bi
L;Q s ngap cling nhu khi x4 lvu lugng chi qua
’ e, cac t0 may thuy dién, ha luu nha may
b}U, 07 06 09 10 141 1213 s& xudt hién cot nude phuc hdi Ahy va
Hinh 3-11. So d6 bé tri céng trinh xa li kl}l ETO C‘(-)t nuoc tac du’ng C_ﬁa cong trjnh
co dap va do thi xac dinh hé so luu luong xa It (hinh 3 - 12¢) xac dinh theo cong
cua chung (b) thuc:
2
H=H,, +22Y0 4 Ah, (3 - 48)

Hién twong ngap miéng cong trinh xa 1 s& xuat hién khi chiéu sau ha luu & sin
tht hai 16n hon hy,.

Cot nudc phuc hdi Ahg khi ctra ra cong trinh xa Iii bi ngap khi tinh gan ding
v6i do chinh xac c6 thé chap nhan duoc co thé xac dinh tir phwong trinh Becnuly
viét cho tiét dién 1 - 1 vat -t (hinh 3 - 12c).

o,V o,v:
yt——=Z, +—"+h (3 -49)
g 2g

Z . —Ah

HL w

Néu bo qua ton that ma sat doc duong, c6 nghia 1a tén thét h,, duoc coi nhu ton
that mo rong dot ngdt (theo Borda) khi a; = o =1, tir 3 - 49 c6 thé xac dinh:
2 2 2
vi=vy (v,=v,)" vi(v,-v)

Ah. = - 3-50
0 2g 2g o ( )

Tt (3 - 50) va (3 - 46) khi van toc duoc biéu dién qua luu luong va dién tich
ti€t dién, cudi cung cé thé xac dinh cot nudc phuc hoi:

AR, = 2HO (1 —ﬁJH 3 -51)

(O (O]

t t
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Hinh 3-12. Cac dac tinh cua dong chay ra khoi CT xa lii c6 ap

Do khi cac ctra xa bi ngap, tri s6 Ahy va H lién quan v6i1 nhau nén viéc xac dinh
cot nude H phai tién hanh béng cach thir dan bat dau tir Ahg = 0.

Céac budc tién hanh tinh toan thuy lyc cong trinh xa i cia tram thuy dién két
hop nhu sau:

1. Theo d6 ngap sdu cia tran céng xa xac dinh trang thai ciia dong chay tir cira
ra ctra cdng (hinh 1- 12). Khi nudc chay ra tu do thi theo cac cong thic (3 - 46), (3
- 47) xac dinh Q, va H

2. Néu tran cdng xa ngip dudi muc nude ha luu thi xdc dinh d6 siu phan gi6i
Hyo (theo bang 3 -3) va so sanh véi d§ sau nudc ha luu h,. Néu h,, hyo thi cta ra
cong khong ngap (hinh 3 -12,b) va theo (3 - 46), (3 - 47) xac dinh Q, va H. Néu h,
> hy, thi miéng cong bi ngap thi theo (3 - 48) va (3 - 51) bang cach thir dan tinh
theo Ah, va H sau do6 theo (3 - 46) xac dinh Q,.

3.6. HIEN TUQNG PHUN XIET O CAC TRAM THUY PIEN KET HQP XA LU

Muc nudc ha luu & cac tram thuy dién kiéu long séng vao thoi gian xa Iii rat
cao do d6 lam giam cot nudc va cong suat ciia turbin. Co thé thu hdi mot phan cot
nudc va cong suat phat dién do hiéu qua cua phun siét dua trén két qua cia viée tac
dung twong hd cua luu luong qua turbin va luu luong xa 1. Hién tuong phun xiét
c6 thé xay ra ¢ ha luu hodc trong 6ng hut cta turbin. Hién twong phun xiét ¢ ha luu
duoc tng dung pho bién, con phun xiét trong dng hut it khi duoc tng dung.

Tinh toan hiéu qua cua phun xiét bao gdm xac dinh d6 chénh 4p suét & cta
ra ctia ng hit so voi ap luc nude ha lru san tiéu ning thr hai, c6 nghia 1a xac dinh
do chénh cdt nudc cua turbin. Cot nudce tang do hi¢u qua ctia phun xiét s& dan dén
tang luu luong va cong sudt ciia turbin.

O cac tram thuy dién két hop xa day va & cac tram thuy dién voi turbin chay
thang két hop tran cot nudce thap khi turbin va cong trinh xa 1t dong thoi lam viée
thi ton that cot nudc trong cira ldy nudc ting 1én do d6 trong thyc té hiéu qua cua
phun xiét s& giam di mot dai luong tuwong Gng véi ton that ting thém & cta ldy
nude. Ton that nay co thé xac dinh trén co s thuc nghiém. Néu nhu viée tinh toan
str dung hiéu qua phun xiét khong thanh cong, khi d6 ton that ting thém & cira lay
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nudc vuot qua hiu qua & cira phun xiét v& mit cot nude s& din dén lam giam cong
suat turbin khi cong trinh x4 1ii 1am viéc.

Khi xac dinh dugc d6 chinh xac cot nude két qua cua phun xiét A H, luu
luong ting thém cua turbin thay doi 1a An thi hiéu qua cta phun xiét xét vé cong
sudt sé la:

AN =9,81.(Q + AQ)(H + AH)(n + An) - 9,81.QHn (3-52)
Hiéu qua cia phun xiét phu thudc vao luu luong ciia cong trinh xa 18, khi ting
luu luong x4 1i hiéu qua phun xiét s& ting thém (hinh 3 -13)

Két qua thuyc tién & cac

L) T ¥
1004H/H % 104NN % cong trinh thuy dién nude
0 =17 L ngpai cho thiy hiéu qua phuI‘l
N 5 ? 5 xiét dat dugc tu 4 - 10% vé
g == cot nude va 2,5 dén 14,5% vé

cong suat. Mot diém can luu ¥
la hiéu qua phun xiét chi 1a
Hinh 3-13. Sy phu thudc ciia hiéu qua phun xiét nguon nang luong bo sung
vao dg mé ciia cong xa Qy (theo két qua thi nghiém) trong thoi gian xa 1}1 no
khong kéo dai trong suot thoi

gian van hanh

Hiéu qua phun xiét vé cot nude duge thé hién trén so do hinh 3 - 14, phuong
phap tinh toan hiéu qua phun xiét ¢ ha luu tram thuy dién ciing twong tu nhu khi
x4c dinh d6 sau phan gidi trén co sé st dung phuong trinh bién thién dong luong (3
-30) d6i v&i khdi chat 1ong nam gitra cira ra ciia ong hat va thiét dién trén san sau ¢
ha luu noi ma sy phan b luu téc c6 thé xem 1a déu.

Phan luc cua doan dbc sau tiém nang Ry, phu thudc vao diém roi cua dong tia
x4 1l va xac dinh theo cac cong thuc (3-37) va (3 — 38). Do d6 ddi véi ché d6 nbi
tiép chay day can phai phan biét cac truong hop dong tia roi trén doan ddc cua san
ti€u nang hoac sau doan ddc do.

Pé xac dinh diém roi trén san tiéu ning cta dong tia (hinh 3 -15) c6 thé st
dung cong thirc tinh khoang cach hay xa cta chat diém:

L=vi2ye (3 -53)

Trong do6 y - chi€u cao cua miii tran so v&i san ti€u nang, v; - van toc cua dong
tia khong ngédp duogc tinh theo cong thirc:

g 25 &0 )75a Y 0 50
a

v, = 9/2g(T,'-0,5h,) (3-54)
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D6i v6i tram thuy dién két hop tran xa li dinh rong (hinh 3-15, b) khi h; =

0,47. T, , vi = q/hy, biéu thirc (3 -53) c6 dang:

AN L gL LT
% %/ :
----- '“4‘——'—:_’% f hg—t —_——
~ — /\'L — ~d -
2 A b

Hinh 1-14. So d6 xdc dinh hiéu qud phun xiét
Vé cot nuoc

a - phun xiét do tran; b - phun xiét do xa lii co
ap

K

a)

Hinh 1-15. So d6 xdc dinh diém roi ciia dong
tia trén san tiéu nang
a - phun xiét do xa lii ¢6 ép; b - phun xiét do
tran xa li

L=426.m.,T,"y  (3-55)
Khi ndi tiép ha luu bang dong

chay day ndi véi cac phuong an két
hop x4 tran 1t hoac xa 1 day co ap
dé xac dinh cot nude do ap 0 cua ra
6ng hat déu sir dung cac cong thirc
nhu nhau.

Khi trang thai ndi tiép 1a dong
chdy mat khong ngap, dong tia
thuong roi ngoai doan doc cua sin
tiéu nang, do d6 cac cong thuc tinh
toan dé xac dinh h, dé cho cac
phuong an phun xiét 12 khac nhau.

Khi phun xiét noi dap tran doi
v6i trang thai ndi tiép chay mat
ngap bang 1y thuyét khong co duoc
cong thirc xdc dinh h,. Vi vay &
cac ché do do viéc xac dinh h, c6
thé sir dung cac cong thic trong
bang 3 - 4

Pbi voi trudng hop phun xiét

boi cong x4 co ap miéng ngap ( hinh 3-12,¢ ) duoc phan thanh hai trudng hop:

- Khi miéng cbng xa ngap khong sau:

hngap < 3(hok - hy)

- Khi miéng cong xa ngap sau

hngap => 3(h0k - hl)

Trong cac cong thirc trén hy, xac dinh theo (3-29).
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Bing 3 - 4. Céc cong thic xac dinh cot nudc do ap hy ¢ ctra ra 6ng hut khi tinh toan phun xiét

Trang thai ha luu

Cong thirc xac dinh h,

Do sau ha luu h,

Phun xiét do két hop tran xa lii va xa 1i ¢ ap
a- Khi dong tia roi doan déc san tiéu ning

o hy=- (a-d)+ /h>—0,58h> — A (3 - 56)
Noi tiep chay ddy | y_ i dong tia roi trén doan déc he”< he < 0,93huq
d ay
h025—3+ (Ej +h1d+ht2—0,5Bh12—A (3-57)
Phun xiét do tran:
o —(a—d+0,5[3hl)+\/(a—d+0,5[3h1)2 —(1-B)a-d)*—h’ +A
Néi tiép chay mit h, = =p (3-58)
nuéc nhdy khong » P o
ngap Phun xiét do cong c6 ap
h, =—(a-d)+ \/(Za—d)z —4(1+By)[a* —(a—d)d—dh, —h> +Bch, +c)+A]  (3-59)
Phun xiét do tran
2 2
Né6i tidp chay mait h, = h/ —a-d)" -A (3 - 60)
nudc nhay ngap 2(a-d)+h,
Khi Zyy, - Z i <0,8 31/(12 (q- luu lugng don vi trén mili tran)
2 2
Cira cong ngap sau h, = _(2a_d)+\/4[dht thi—Al=3d (3-61)
2
, —(2a—d)+\/(2a—d)2 —4(1-B)[a* —(a—d)d —dh, —h’ +B,(h, +8)+ A]
Cta cong ngip h, = (3-62)
khong sau 2(1-By)

Trong do6: 6 = hyg, - Ahg tinh theo (3 - 48) va (3 - 51)
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Khi miéng céng ngap sau, cot nudc do ap ¢ ctra ra 6ng hut hy >h; + 6 va hg =
f(d).

Khi miéng céng ngap sau dudi muc nudc ha luu hy = h; + 5, ¢6 nghia 1a cot
nude do ap xac dinh biang muc nudc & cira ra cdng xa va hiéu qua phun xiét vé cot
nudéc AH bﬁng cOt nudc phu hoi Ah,. Cot nudc phu hoi ¢6 thé xéc dinh béng cach
thir dan theo cac biéu thirc (3-48) va (3-51); theo cac cong thirc (3-61) bang 3-4

Xac dinh cot nudce do &p va sau do 1a xac dinh hiéu qua phun xiét vé cOt nudce
(hinh 3 -14).

Céac cong thirc dé xac dinh cot nude do ap h, duge trinh bay trong bang 3-4

Cau hoi chwong 3

Nguyén ly chung Ve n01 t1ep cac bo phan dan dong thuong luu nha may.

. Nguyén ly chung vé ndi tiép cac bd phén dan dong thugng luu nha may.

3. Khai niém vé d6 sau phuc hdi va gia ¢6 ha luu nha may thiy dién. Cong thic xéac
dinh cao trinh san sau nha may thu dién

N —
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Chuwong IV
TINH TOAN ON PINH VA PO BEN CUA
NHA MAY THUY DPIEN

Nha may thuy dién 1a mot két cau hinh khoi 16n, hinh dang kha phtc tap v6i nhiéu
khoang tréng bén trong. Toan bd nha may néi chung va timg phan ndi riéng phai dam
bao du on dinh va du do bén dudi tic dong ctia moi to hop tai trong tinh va tai trong
dong trong cac giai doan xay dung, van hanh, stra chira.

Céc so dd tinh toan 6n dinh va do bén ctia nha méay phai phan anh hop li cac giai
doan xay dung nha mdy va phai xét dén trang thai ung suét thay d6i khi nha mdy bi
lan.

4.1. TINH TOAN ON PINH CHONG TRUQT NHA MAY THUY DIEN

Sau khi da chon xong két cau nha may, viéc dau tién la phai tinh toan 6n dinh
chdng truot. Khi tinh toan 6n dinh chéng truot nén tinh cho moét khdi té may nhung
cling c6 thé tinh cho 1 m. Chi can tinh toan 6n dinh chong trugt cho cic nha may thuy
dién chiu ap luc, tic 1a cac nha may thuy dién ngang dap. Cac nha may thuy di¢n sau
dap va dudong dan khong chiu ap luc nam ngang ciia nudc tir thuong luu va cac luc
nim ngang khac nén khong can tinh toan 6n dinh chéng truot. Chi kiém tra 6n dinh
chdng truot cho nha may thuy dién sau dap va duong dan khi giita nha may va dap co
khe co lin hodc khi c6 d6 dat phia thuong luu nha may hodc hai bén hong nha may.

Y nghia quyét dinh trong tinh todn on dinh chdng truot 1a viéc chon ding cac t6
hop tai trong cho céc truong hop tinh toan khac nhau

Sy 6n dinh ciia nha may chu yéu phu thudc vao ap luc chi dong nim ngang, trong
luong bé téng va nude, ap luc day ndi va thim ciing nhu hé s6 ma sat theo mat truot.

Ngoai nhitng yéu t6 trén con c6 thé c6

I A = roan , , , 1A , A
- kr‘\k P tac dQ{ag ‘cua Alu’c 'c}mh vcua dat, pl}an‘ luc ,dat
& e , luc ti vao san ti€u nang hay da va khang
B
I A = cua néo.
T N £ S Lz . \
\;&, NN f;;,)\\mwﬁ// g Phuong phap tinh todn 6n dinh nha
C__Mﬁm“____’_— 7F . B \ ’ A A A
8 b/ may la dya vao li thuyét co hoc dat - nén
A fj*k , A o
T AR £ mong. Phuong phap nay don gidn song
S AN = 7\*§§/ ’ . SN , L \
‘&g;/}%;_”,__;_,_:m;H__,{ phan anh tuong do6i day du qué trinh lam
g viéc cua cong trinh chiu tdi trong nam
Hinh 4-1. Cdc mdt trieot tinh togn ~ N8ANE. )
cho so do truot phang ABCD, ABCDEF, Céc cong trinh bé tong tinh chong trugt
ABCDE theo mat tiép xlic cua tam day vdi nén - so

dd truot phang va chi tinh theo so d6 truot
sau cung voi 16p dat bi ép phi khi tam day nha may khong chon sau va chi€u rong tam
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day theo phuong truot nhd. Nha mdy thuy dién thuong cé chiéu rong tdim day 16n theo
phuong trugt va dit siu nén thudng duoc tinh on dinh theo so d6 trugt phang.

Trong so do truot phang, mit truot tinh toan 1a mit ndm ngang & cao trinh chon
siu nhat ctia tim day (hinh 4-1). Khi tinh toan phai ké dén trong lwong dat nam trén
mit truot. Truong hop nén cé nhimg 16p dat yéu ndm dudi tAm day thi phai kiém tra
6n dinh theo mit phang tring véi mit cua 16p dat do, vi & d6 kha ning bi truot rat 1on.

Thudng ngudi ta tinh toan 6n dinh cho cac trudng hop sau day:

1- Van hanh binh thuong:

Muc nudc thuong luvu 1a MNDBT, myc nudc ha luu nha may ang véi luu luong
van hanh mot t6 may. Luc tac dung thang dung gom co: Trong luong két cau bé tong
nha may ; trong lugng nudce cua cac b6 phan qua nudc (budng xoan, éng hat, 6ng dan
nu:oc) trong luong cac thiét bi cha yéu (tua bin, may phat) ; ap luc thim day ndi. ap
lyc nam ngang gdm c6: ap luc nude thuong ha lvu nha may ; ap luc dat chu dong
thuong ha luu.

2- Stra chira:

Thuong ha lvu nha may c6 ap luc nuéc ; thiét bi dd dem di sira chita ; phan qua
nude bom can ; cac tai trong khac gidng trudng hop 1.

3- X4 11 dac biét:

Thuong luvu MNDBT , ha luu myc nudc cao nhéat.

Trong cac trudng hop trén truong hop thir hai 1a bat loi nhét khi tinh toan 6n dinh
chdng truot.

Trude khi tinh toan 6n dinh phéi chon so d6 tinh toan. Phan 16n nha may thuy dién
c6 thé tinh 6n dinh theo so dd truot phing, nhung ciing c6 truong hop tinh theo so dd
trugt sdu. C6 thé dwa vao tiéu chuan vé chi s6 mo hinh dudi day dé chon so do tinh
theo mit trugt phang:

N = —m < K
By
Trong do :

Gmax- Utng suat phap 16n nhat trén dat nén (T/m2)

y - Trong luong riéng cua dat (T/m3)

B - chiéu rong tinh todn ctia nha may theo chiéu dong chay (m).

K- tri s6 khong thtr nguyén phu thudc vao goc ma sat trong @ va luc dinh cua
dat C. Pbi voi cong trinh cap I, K xac dinh theo két qua thi nghiém mo hinh,
con ddi voi cong trinh cdp I1, 111, IV dat nén 13 dat co thé 1dy K =3, con nén
cat thi K=1.

Déi voi nha may thuy dién thong thuong chi s6 mo hinh GBL;* <3 nén phan 16n
chi kiém tra theo so d0 truot phang.
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Nhu ¢ trén di noi, truong hop nguy hiém nhat cho 6n dinh chéng truot ciia nha
may thuong la truong hop stra chira.

Theo trang thai gidi han, on dinh chéng trugt ciia nha may thuy dién tinh theo diéu
kién: N <D

N : hop luc cua tat ca cac tai trong tinh toan trén nén trong t6 hop bat lgi nhat.

®: kha nang chiu luc cua nén.

Véi so dd truot phang cac luc N va @ tinh theo cac cong thire dudi day:

®=m,.m [(P-U)tgp+E, +B,IC] }
4-1
N=(Ty+E;)— (T, +E ) (4-1)

Khi mit truot nghiéng vé phia thugng luu mot goc B (khong cho phép nghiéng vé
phia ha luu) thi :

@ =mkc.mp.{[PcosB+(TB +E;—T, —E,)sinp—Ulgo+E,, cosﬁ+ilc}

cos (4-1"

N=cosp[(T, +E,;)—(T,, +E,; + Ptep)]
o day :

P=3G - tong hop céc tai trong thang dimg

my.- hé s6 diéu kién lam viée phu thudc vao cép cong trinh khi tinh dya theo quy
pham

m,-hé s6 diéu kién 1am viéc xét dén murc d6 chuin xac cua phuong phap tinh lay
theo quy pham.

tgp =f : hé s6 ma sat giita bé tong v4i nén hodc giira dat véi nén tuy theo mit
truot.

C - lyc dinh don vi ctia dat.

B, - hinh chiéu ciia chiéu rong tdm day trén mit nam ngang.

[ - chiéu dai cong trinh ngang chiéu dong chdy, trong tinh toan 6n dinh nha may
thuy dién 1 thuong 1dy 1 m dai hodc chiéu dai mot doan to may.

330



HTL
ol Al li
i
i
©
\\
X
r

Gyt 77
Ty B —— _—_
‘ GaZ'“S hi. 1 T
‘ | a/ 7 T b:urR
E
fas 12 Tr g L4

My

N Up

Uy

Hinh 4-2. So do cdc luc tac dung 1én nha may thiy dién long séng trong tinh todn 6n dinh
chong truot cho truong hop sira chita

Ty, Ty: &p luc nudc thuong Iuu va ha Iuu nha may
¥G: trong lwong ban than nha may, trong lwong thiét bi va trong luong nudc.
uo: ap luc day noi.
u;: ap luc tham.
E.s , Ean: 4p luc chu dong cua dat (néu moéng chon sau)
E.u: phén luc dét ha luu.
Céac ki hiéu khéc thé hién trén hinh 4-2.
Trong tinh toan thudng giam tri s6 E,y xuéng bang cach nhan véi hé sb:

1
tg’(45° +¢/2)

4.2. UNG SUAT DUOI BAN DAY NHA MAY

Céac lyc chu dong tac dong 1én nha may gay ra phan lyc Gmg suat phap va ng
suit tiép trong dat nén nam dudi tAm day. Phan luc nén x4c dinh tir diéu kién cin bang
ctia cong trinh. Biéu do phan lyc nén can dé tinh d6 lun, do bén, bién vi ngang ctia nha
may va dé danh gid trang thai giéi han cta nén.

Biéu d6 phan lyc nén c6 thé xac dinh theo gia thiét nén 1a mot méi truong bién
dang tuyén tinh hodc theo phuong phap hé sé nén.

Trong so d6 tinh toan nén véi tri s6 phan luc nhat dinh, ty s6 do clng cta tim
day va nén c6 mot y nghia quan trong. Bién dang cta ban than tim day co thé c6 anh
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huong nhiéu hay it dén tinh chat ctia biéu d6 phan luc nén tuy theo ty sb giira do ctng
clia tim day va nén.

Nguoi ta phan biét hai loai: cong trinh tuyét ddi cimg (bién dang ctia cong trinh
khong anh hudng dén sy phan bd phan lyc nén) va cong trinh c6 d6 cting hitu han
(bién dang cong trinh c6 anh hudng dén su phan bd phan luc nén).

Do clig clia nha may c6 thé xac dinh theo tiéu chuan Gorlundp - Paxaddp.

o (l—uf).n.Eo.b.P N 10.E,.I°
(1-p;) 4.E,J E, .h’

(4-2)

hoic theo chiéu dai quy do6i A =I/L

Trong dé :
i, E;: hé s poat xong va moduyn dan hdi cua vat liéu 1am cong trinh.
Lo, Eo: hé sb poat x6ng va moduyn dan hdi cta nén dat.
L,h,b: chiéu dai, cao va rong ctia dam (d6i véi bai toan phang b =1m)
J: m6 men quan tinh.
L: dic trung dan hoi ctia dam.

_ 2
on(l_ul) b E

o o

v6i t<1 hodc A<1,72 bién dang ctia dam hodc cong trinh thuc té khong anh huéng dén
tinh chat phan b6 phan luc nén va co thé coi nhu tuyét d6i cing. Phan 16n cac nha may
thuy dién long song hodc cac phan doan c6 2 td may tré xudng co chiéu rong va chiéu
cao 10n (ty s kich thudc mit bang thudng gan bang 1) va do cing kha 16n nén thuong
c6 thé coi 1a mot két cau tuyét ddi cimg.

Theo phuong phap hé sé nén, néu hé sb nén ky=const va tinh chat cua dit nén
trong pham vi cong trinh khong thay ddi, biéu d6 phan luc nén dudi cong trinh tuyét
d6i ctng phan bé theo dudng thiang va xac dinh theo cong thirc nén 1éch tam:

P MyX+Mx

o(x,y)=k,0=—-—= 4-4
(x,y) FEly Y (4-4)
®: do lun.
Néu hé sd nén va tinh chat nén thay do6i thi biéu do phan luc nén phan bd theo
duong cong.

Theo md hinh bién dang tuyén tinh ddi v6i nén ddng chit phan luc nén phan bd
theo dudng cong va tng suat ting 1én & hai mép cong trinh tuyét dbi cimg. Néu bo qua
luc ma sat theo tAim ddy, Gmg suat phap dudi cong trinh chiu nén léch tAm trong bai
toan phang cé thé xac dinh theo cong thirc:
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P ex
P G, =———=0+2—) )
6 0= T2 2 (4-5)
Fi=00 . ,
; 7 e Cac ki hiéu thé hién trén hinh 4-3.
I a
|

Tinh phan luc nén 12 mot bai toan rat phirc
tap va la budc quan trong nhat trong tinh toan
d6 bén nha may vi khi xac dinh khéng dung

Hinh 4-3. Biéu dd phan lyc biéu dd phan lyc nén s& dan dén viéc xac dinh
nén dudi cong trinh tuyét doi khong dung cac vung chiu kéo ctia nha may va
cung theo mé hinh bién dang do d6 sé dat cot thép khong dang cho.

tuyen tinh.

4.3. TINH TOAN PQ BEN NHA MAY THUY PIEN

Nhu phan dau di dé cap, nha may thuy dién 13 mot két cu khong gian gdm nhiéu
cau kién co hinh dang phuc tap, 46 cimg khac nhau ndi lién thanh mot khéi. Voi két
cdu nang va hinh dang phtc tap, thém vao d6 so d tai trong tic dong 1én nha may
ciing rat phirc tap nén hién nay ngudi ta chua thé tinh d6 bén nha may nhu mot két cau
théng nhét bang 1i thuyét co két cAu hodc 1i thuyét dan héi. Boi vi phai xét dén trinh tir
gia tai, cuong do ting dan do cimg nha may, qua trinh lin dang tiép dién, tinh dan hoi
ctia bé tong ciing nhu dat khong dong nhat..vv..

Cho dén nay c6 rat nhiéu phuong phap va so do tinh toan do bén nha may khac
nhau phan anh tinh da dang cta nha may thuy dién. Theo quan niém méi gan day
nguoi ta cho rang trang thai tmg suat trong mdi phan tir ciia nha may gom trang thai

Gmg sudt ma phin tir tham gia lam viéc

True céc t6 méy A chung y('ri toén‘ thé nha may va trang thai
i 1 ; T : ung suat ma phan tir lam viéc duoi tac dong
' cua tai trong cuc bd. Do d6 ngudi ta phai
s tinh toan do bén chung va fié) bén cuc bd.

N » Trong budc tinh toan do bén chung x4c dinh
g luc trong cac phan tir cia nha may do
bién dang chung cta nha may cung 1am viéc
v6i nén. Do bén chung tinh theo hai phuong
: ngang chiéu dong chay (doc theo nha may)
va theo chiéu dong chay (ngang nha may).
Trong budc tinh todn do bén cuc bd xét su

Hinh 4-4. So dd tinh todn dé bén lam viéc riéng r& clia timg phan tir nha may
chung theo phuwong ngang'chié‘u duéi tai trong tai chd. tmg suét trong cac
dong chay nhu la mgt dam trén phan tir 1a tong Gng suét trong budc tinh
nén dan hot. toan d6 bén chung va do bén cuc bd.
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4.3.1. Tinh @9 bén chung theo phwong nim ngang chiéu dong chiy (doc nha may)
Khi tinh toan do bén chung theo phuwong nam ngang chiéu dong chay trén co s& so
d6 tinh toan két ciu nha may da chon ciing nhur s6 luong t6 méy trong phan doan.
P06 climg nha may theo phuong ngang chiéu dong chay do kich thudc tim day,

Pham vi tinh todn A-A cC-C
A Dém E=00 Dém Fl-o00

w50 P | 2350 f;*fg, -

| 1 P ol op- ] r//f 7/
7 | T “H T Bl =

| EpanEn] s

! LA yd 4%

S

] \\
S
QD
rg
§
\glm
Ll
E\
. N
&
\'\F

n

Hinh 4-5. So d6 tinh todn d¢ bén chung theo phuong ngang chiéu dong chay nhu la
mot khung phang

tuong ap luc va cac san quyét dinh. P4i v6i nha may 10ng séng c6 thé ¢ hai so d6 tinh
toan:

So dd thir nhat xem nha may nhu mot dim nam trén nén dan hoi c6 do cing khong
d6i va bang do cimg nho nhét cua tiét dién cat ngang (hinh 4-4).

So dd thtr hai xem nha may nhu mot khung phang hoic mot hé khung phang song
song cung lam viéc (hinh 4-5)

So d6 thir nhat thudng dung cho cac nha may thuy dién khong két hop, nha may
trong than dap tran thudng phan trén c6 do cimg rt nho so véi tim day, két cau ctia né
theo chiéu doc khong thé xem nhu 1a mot khung hodc cat thanh nhiéu khung.

So d thir hai thuong dung cho nha may thuy dién két hop xa day va mot sb loai
nha may khac. Tinh toan theo so d6 nay thuong phan nha may ra mot sd ving nhu
vung thugng luu, ving budng xoan, ving khuyu éng hiit cong va ving ha luu trong d6
c¢6 cac phan tir gidng nhau va co thé coi nhu cac khung.

4.3.2. Tinh toan dd bén chung theo phwong dong chiy (ngang nha may)
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Chi tiét tinh todn
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Hinh 4-6. So d6 tinh todn d¢ bén chung
theo phwong dong chay nhu la
mét khung phang.

a) So do tach mét phan tir dam tinh dinh;

b) So do tich phan tir tinh nhw mot

khung véi cdc géc tuyét doi ciing.

D0 cing nha may theo phuong
dong chay cha yéu do md try chinh va
trung gian dam bao. O day ciing co6 thé
¢6 hai loai so dd tinh toan:

+ So @6 thu nhat: tich mot phan tir
tinh toan nhu mot dim tinh dinh nim
trén nén dan hoi chiu tai trong chu dong
va phan lyc. Dam tinh toan c6 thé gdm
mot hodc nhiéu md tru. So d6 nay
thuong dung cho nha may khong két
hop va nha may két hop xa day (hinh 4-
6a)

+ So 0 tht hai: coi phan tir tinh
toan 13 mot khung phang ndi véi cac
goc tuyét dbi cimg (hinh 4-6b). Khung
6 thé 1a mot md tru tach riéng, co thé
1a riéng phan tran hodc ciing c6 thé 1a
mot mb tru va hai phan tran bén canh.
So db nay dung cho nha may trong than
dap.

Cic phuwong phap tinh do6 bén

chung nha méay & trén chu yéu la ap

dung i thuyét co két ciu hé thanh cit véi phan tir c6 do day 16m lam giam do chinh xé4c

va ciing khong xét dén trang thai 1am viéc khong gian nha may. Pé khic phuc nhuoc

diém d6 khi tinh toan d6 bén chung nha méy nén tinh theo so dd cac hé dam dit vudng
gbc v6i nhau (hé dam truc giao). So dd nay co thé giai d& dang bang may tinh dién ti.

4.4. TINH TOAN PO BEN CUC BQ

Do bén cuc bod cua céc phén tir nha may tinh toan vdi cac tai trong tac dong truc
tiép 1én cac phan tir d6 cac phan tir ciia nha may c6 thé tinh nhu cac dam, khung, cac
tdm c6 do ngam khac nhau.

Thudng phai tinh toan do bén cuc bd cho cac phan tir ciia nha may thuy dién nhu :
bé may phat dién, budng xodn tua bin, éng hit, ctra ldy nudce..vv..
4.4.1. Tinh toan két cAu bé may phat dién

1. Kiéu bé mdy va tdi trong

Bé may phat 1a két ciu d& may phat, c6 thé 1a hinh dng tron hodc khung. Déi véi
tram thuy dién loai vira va 16n thuong la 6ng tron, nd ¢ dic diém do cung lon, kha
ning chdng xoan va chong chan dong tot.

CAc tai trong tic dong 1én bé may gdm co:
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- Tai trong tinh tac dong thang dimg: trong lwong ban thin ; trong lwong san may
phat ; trong lugng stato may phat ; stato may kich tir va cac thiét bi phu ; trong luong
gia do trén va gia do dudi may phat.

- Tai trong dong tac dung thang dung: RS to may phat va truc ; ro to méy kich tir ;
turbin va truc ; ap luyc nudc hudng truc.

- M6 men xodn binh thudng. May phat khi van hanh binh thudong do cam tng dién
tir gitta ro to va stato nén & stato may phat sinh mé men xoén tac dung 1én bé méy tinh
toan nhu sau:

_ 60N cos ¢

Mn = — 2% _ 0,975 N cos @

T ]
27.981n n m) (4-6)

Trong cong thirc: N- cong suat biéu kién ciia mdy phét dién (KVA); n- s6 vong
quay binh thuong (v/f); cose - hé s6 cong suat may phat dién.

- M6 men xoian khi chap mach: Khi chdp mach sinh ra mé men x04n rat 16n tac
dung 1én bé may, thudng gap 5-7 1an mé men xoan binh thudng va bang cong thirc:

Mn '= 0,975 l(T —m) (4-7)
n

k
xi: dién khang tirc thoi cua may phat, n6 bién doi trong pham vi 0,18-0,33. Tri sb nay
thuong ghi trong tai li€u cua xuong ché tao may phat dién.
- Ung suat do su thay ddi nhiét d6 va su co ngot cua bé tong

2. Tinh todn két cdu bé mdy phdt dién hinh tru

So db tinh toan: Bé may phat dang hinh tru dinh lién két voi san may phat, song
khi tinh toan xem nhu tu do khong xét dén su lién két d6, ddy bé may tua trén 6ng hit
xem nhu ngam chit khong xét dén bién dang cta 6ng hut. Cac thanh phan luc tac dong
1én bé may duoc phan bé déu trén chu vi clia né.

Cac tai trong tac dong 1én bé
may:

- Tai trong tinh : trong luong ban
than b¢ may Py, P,, P;, P, (Hinh 4-
7a), trong lugng san may phat Ps ;
trong lwong cac bd phan cb dinh
may phat Py.

- Tai trong dong: goém cac bd
phan quay ctia may phat P; va ap luc
nude doc truc Pg. Tat ca cac tai trong
nay nhén véi hé sd dong.

Piém tac dong cua cac luc trén
tinh dén trung tdm to may véi
khoang céach r;, khi chuyén vé duong

Hinh 4-7. So do tinh todn bé mdy phdt dién
hinh tru
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trung tAm mit cat bé may c6 do 1éch tim e; (hinh 4-7b).
Céc tai trong P; chuyén d6i vi tri tic dong dé phu hop véi tai trong tinh toan tng
v6i mit cit bé may P;.
Pi' tinh theo cong thirc dudi day:
Pi'= Pi = (4-8)
I‘0
Trong cong thirc
P;": tai trong tac dong trén mdt cung don vi bé may.
r;: khoang cach tir trung tim t6 may dén cac luc tac dong.
ro: khoang cach tir trung tdm t6 may dén mait cat tinh toan bé mdy.

Tai trong P,=XP;' tdc dong Ién trung tdm mat cit clia bé may déng thoi sinh ra mo
men uén M,
1\/[0 = ZPi.ei (4-9)

So db tinh toan hinh 4-7 (©) biéu thi mit cat tinh toan bé may, luc tac dong M,, P,
va cac kich thudc khac.

Tinh ieng sudt chinh:

1) Khi chiéu cao bé mdy H<7S.

+vr10.h
S=——2 (4-10)
V3= p?)
Trong do

To: ban kinh tinh tr trung tdm to may dén mat cit bé may.
h: chiéu day bé may.
1: hé sd poat xong.

Trong trudng hop nay léy mot cung don vi cia b¢ may dé tinh toan, dau trén tu do,
dau duéi ngam chdt tinh theo ciu kién nén 1éch tam. Luc tac dong gém luyc huong truc
va md men udn.

T=P,; M =M,

2) Khi chiéu cao bé may H > 7S

Trong trudng hop nay tinh theo két cdu dng vo mong (hinh 4-7, c). Tai dinh bé
may moé men udn tac dong Mo, tir dinh xudng ddy bé may theo phuong truc x M6 men
ubn M, tinh theo cong thirc dudi day:

M,=M,$(Bx) (4-11)

trong cong thirc trén:
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dP,) = e "™ (cosPx + sin fx)

_pa-uh
b= 1r02h2

Can cu vao gia tri B dua vao bang 4-1. ta tinh tim dugc ¢(x)
ro: ban kinh trung tdm bé may(m).
h: chiéu day bé may(m).
1: hé sd poat xong cua bé tong, c6 thé 1y 1/5 hoic 1/6.

Sau khi di c6 ndi luc M va T tién hanh tinh toan ung suét chinh & cac mat cét
tinh tir dinh bé may cho dén day theo phuong x:
M.y
J

T
X = —=
F

Trong do :
T: luc hudng truc Po tac dung 1én mat cit tinh toan
F: mit cat tinh toan F=Ixh (h chiéu day bé may phat)
M: mé men ubn tac dong 1én bé may
y: khoang cach tir diém tinh toan tmg suat dén truc mat cat y=0 - h/2.
J: mo men quén tinh cua tiét dién.

3
j_ Lh
12
Bing 4-1. Quan hé ham sb ¢(px)

Bx [ oMBx | Bx [ oMBx | Bx | oBx | Bx | ¢BX

0 1.000 1.8 0.1234 3.6 -0.0366 5.4 -0.0006
0.1 0.9906 1.9 0.0932 3.7 -0.0341 5.5 0.000
0.2 0.9651 2.0 0.0667 3.8 -0.0314 5.6 0.0005
0.3 0.267 2.1 0.0438 3.9 -0.0286 5.7 0.0009
0.4 0.8784 2.2 0.0244 4.0 -0.2558 5.8 0.0013
0.5 0.8231 23 0.0080 4.1 -0.0231 59 0.0015
0.6 0.7628 24 -0.0056 4.2 -0.0204 6.0 0.0017
0.7 0.6997 2.5 -0.0166 4.3 -0.0179 6.1 0.0018
0.8 0.6353 2.6 -0.0254 4.4 -0.0155 6.2 0.0019
0.9 0.5712 2.7 -0.0320 4.5 -0.0132 6.3 0.0019
1.0 0.5083 2.8 -0.0369 4.6 -0.0111 6.4 0.0018
1.1 0.4476 2.9 -0.0403 4.7 -0.0092 6.5 0.0018
1.2 0.3898 3.0 -0.0422 4.8 -0.0075 6.6 0.0017
1.3 0.3355 3.1 -0.0431 4.9 -0.0059 6.7 0.0016

338



1.4 0.2849 3.2 -0.0431 5.0 -0.0046 6.8 0.0015
1.5 0.2384 3.3 -0.0422 5.1 -0.0033 6.9 0.0014
1.6 0.1960 34 -0.0408 5.2 -0.0023 7.0 0.0013
1.7 0.1576 3.5 -0.0388 53 -0.0014

Néu bé may phat c6 16 di vao giéng tua bin véi ban kinh 1 a thi:
P
Px = ——
2nr, — 2a
>P: toan b tai trong tac dong thang dung.
Tinh iing sudt cdt cho bé mdy trong cdc trwong hop sau ddy:
- Ung suét cit xay ra khi chap mach t,,"
.+ u.Mn r,
Ty = — (4-14)
I P

Trong cong thitc:  Ip- md men quan tinh cyc ctia mit cat bé may

P 4 4
I,=—D"-d
p 32( )

d, D- duong kinh trong va ngoai bé may ; u- hé s6 xung kich.

4
2[1+ Lo Ta)]
t1

u = 0.01 (4-15)

Ta

1+ei

trong d6 : t; = 30/n (sec); T,- hﬁng s6 quan tinh may phat (s) do Xxuong ché tao

cung cap.
- Ung suat cit do bién d¢ léch tim ctia may moéc sinh ra :
C, A,
Tp=o_——— (4-16)
T D2 _q?
4 ( )

o - hé s6 moi cia bé tong cot thép thuong bang 2.

Cp=1/5,

8, - bién vi ngang cua dau bé may dudi tdc dung cua luc don vi tdc dung ngang .
A, - bién d6 chan dong ngang do luc li tAm sinh ra.

- Ung suat cat do bién do m6é men xoan sinh ra
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(4-17)

A; - bién d6 xodn; Cg =1 /@;; @; - goc xoan dudi tac dung mo men xoin don vi.
Ung suit cit trong cac truong hop tinh toan trén thi trudng hop chip mach 1a
treong hop nguy hiém thuong dé kiém tra. TOng ting suat cat:

=Ty T Tpt To (4-18)
Néu bé may co cira di vao giéng tua bin thi ing suit cat t,'va T, CO thé dung cong

thirc dng tron c6 16 dé tinh:

c = u.Mn'.(31+1,8h)

n 12h2 (4_19)
C..A,
S (4-20)
%(D2 —d®)-f

trong d6 : 1: chu vi tim bé may; h: chiéu day bé may; f: dién tich cira vao giéng tua bin

Sau khi da tinh dugc tng suat chinh ¢ va tng suit cit T tién hanh tinh toan tng
suat kéo ctia bé may theo cong thic:

c 1 /3 >
C, = 52 c” +4r1 (4-21)

Tri sb6 Gmg suat kéo khéng dugc vuot qué gia tri cho phép cua bé tong tirc 1a
[6,.]<Re/k,. Néu khong phai dit nhicu cbt thép ngang va cot thép dimg dé chong lai
g suat kéo.

3. Tinh todn ieng sudt cuc bé ciia I6 (civa vao giéng tua bin)

Bé may phat hinh vién tru véi t6 may cong suat 16n thuong chira ctra di vao giéng
tua bin. Ta c6 thé xem nhu 6ng tron c6 khoét 16, dudi tac dung cia lyc xung quanh 16
sinh Ung suat tap trung. Khi thiét ké dua vao img suat 16n hoac nho dé dat cot thép gia
cuong. Khi tinh toan co thé khai trién 6ng c6 16 nam trong mit phang vo han dé tinh.

b) o~
b
bl
A ‘
oOa d
<
L ELELL LRARRRL L
a it

Hinh 4-8. So do tinh todn vmg sudt cuc bé cira vao giéng tua bin
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Néu 16 1 hinh tron c6 ban kinh a dudi tac dung cta tng suit nén ¢ xung quanh 18
sinh Gng suét dugc tinh nhu sau (hinh 4-8a)

Trén duong n-n tmg suat nén cach tam 15 theo khoang cach x va trém duong m-m
g suat kéo cach tam 16 khoang cach y

a’ 3.a’

(0)

o, =5(2+X—2+ o ) (4-22)
o a’> 3a’

c, =5(y—2— v ) (4-23)

Tai diém A,C (y=a) ung suat kéo 16n nhit 6,=- .
Tai diém B,D (x=a) ung suat nén 16n nhét G,=3 G.
DA6i v6i 16 hinh e lip thi Gng suat kéo o, va ting suit nén o, s& 14 (hinh 4-8b)

T (@)
oy =7 2 (4-24)
b
o, =o(l+ ZQ) (4-25)

Bé may dudi tac dung ctia mé men xodn ngang voi toa do (6,r) Ung suit cuc bo mép
16 (hinh 4-8¢)

4

Gy = —T,.c0820(1+3 ) (4-26)
I‘0
trong cong thirc
- Mn
’ 2nr,h

Tai diém A", C,B,D';0=45"r=a ung suat kéo, nén cd gia tri 16n nhét 4= 4.7
Néu tng suét kéo vuot qua tmg suit kéo cho phép cua bé tong Re/k, thi bd tri cbt
thép vong xung quanh 16

4. U’ng sudt nhiét

Khi nhiét d6 thay doi, trong bé mdy ciing c6 thé phat sinh tmg suat nhiét. Gtng suét
nay chia lam hai loai

Khi nhiét d6 ting hodc ha nhung ¢ bén trong bé may va bén ngoai déu nhu nhau
thi d6i v&i nhiét do thay doi 1a t°C, dudi chan bé may sé sinh ra luc cat Q, va md men
udn M, tinh theo cong thirc sau:
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Eh ° )
6 (1-p*) "’
Eh ?
—2r0
)

at (4-27)

at (4-28)

trong cong thtrc:

a: hé s ng cua bé tong (0=0,00001)

cac ki hiéu khac gidng trén.

Khi nhiét do bén trong va bén ngoai bé may khac nhau thi s& phat sinh g suét
nhiét khong déu. Goi At=t, - t, 1a 6 chénh nhiét do, gia thiét t, 1a nhiét d6 bén
trong b¢ may ; t; 1a nhiét d§ bén ngoai b¢ may. t; > t, bén ngoai bé may chiu kéo, trong
bé may chiu nén

o EAt 4.9
2(1 = p) (329)
O hai dau bé may vi bi anh huong cua diéu kién gidi han nén tng suit phai ting thém
40%.

5. Tinh toan dong luc bé may

Khi t6 may truyén dong, dudi tac dung cua tai trong dong bé may sinh ra chan
dong cudng birc va chan dong tu do. Do d6 can phai tinh toan tin s6 chan dong cudng
btrc va tan sb chin dong tu do, kiém tra bé may c6 phat sinh dao dong cong hudng
khong. Pong thoi phai tinh toan bién d6 dao dong 16n nhat c6 vuot qua gia tri cho
phép khong. Ngoai ra khi tinh todn ndi luc, so bd dung hé sé dong luc tir 1,5 - 2,0 dé
tinh toan, sau do can phai tinh todn hé sb dong luc thuc té 1a bao nhiéu dé thoa man
diéu kién an toan va kinh té,

a)Tan sé chan ddng cwéng birc:

Khi to may van hanh, cé hai loai luc tdc dong c6 tinh chit chu ki sau day tac
dong 1én bé may

- Chén dong sinh ra do phan quay t6 may

Vi 16 to may phét dién khong thé 1ap tuyét d6i can bang, vi vy khi chuyén dong
phat sinh dao dong cudng birc c6 tan sd n; bang voi s vong quay binh thuong to may
n.

n;=n (7-30)

- Chéan d6ng do su xung kich thuy luc

Khi canh cta banh xe turin quay qua dau canh hudéng nude thi ap luc nude thay
ddi mot lan, sy thay ddi do sinh ra chan dong bé may. Goi s6 canh banh xe turbin 1 z;,
s6 canh huéng nude 13 z, thi tan sb chan dong 1a
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N . n.z,z, Y
2 . (4-31)
Trong cong thirc a 1a u6c s6 chung 16n nhit cua z,va z,.
Chén dong nay cha yéu thang dting ddi v6i bé may. Ngoai ra con c6 chan dong do
ap lyc mach dong ctia dong chdy va khi thuc sinh ra. Cac lyc nay déu khong cé tinh
chét chu ki, thay doi tuong d6i phtc tap.

b) T an s6 chan dong tu do cua bé may

Tan sd chan dong ty do ciia bé may gdm 3 hudng: chan dong thiang dimg, chan
dong ngang va chan dong xoan.

- Tan s6 chan dong thang ding ny,;

R e 4-32)
2n \G,9, G 8,
Trong do :

G- Tac dung 1én bé may toan bo tai trongthang dung; XP; cong véi trong luong
ban than bé may P, va trong luong tim dinh budng xoan P,; G,= XP; + P, + P,
(tan)

8,: bién vi thang dimg cua két ciu duéi tac dung luc don vi (bao gdm bién vi
thang dung ciia bé may bi nén va dinh ciia ctia budng xoan)

- Tén s6 chan dong ngang ng,

I 60 g _ 30 (4-33)
? 211G,38, G ,0,
Trong do :

G, - tai trong tic dung 1én bé may G,= ZP;+ 0.35P, (tin)
8, - bién vi ngang bé may khi luc don vi tdc dung 1én dau bé may (loai bo su
anh huong cia san may phat d6i voi dinh bé may)
- Tan sb chan dong xoan ng;

0o 60 g 30 (4-34)
B o 1,0, V1,0

D’ P2.D’
1,=0, 1 +0,35 2

Qs, Ds - trong lugng va duong kinh binh quan stato.
Py, Dy- trong lugng va duong kinh binh quan bé may
@1 - goc xoan két cau dudi tac dung md men xoin don vi
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1 ]
P Gl ,

T 4 4
G—(D"-d
2( )

G - m6 men dan hoi chdng cit bé tong (G=0,425 E,); 1 - chiéu cao bé may
c) Kiém tra céng huong
Sau khi tinh toan dugc tan s chan dong cudng birc va tan s tu do cua bé may ; co
thé tién hanh kiém tra cong huong. Khi nan, (n gin bang n,) phét sinh cong hudng, liic
nay bién dang va ing suat cia két ciu bé may gia ting mot cach kich liét, dan dén su
nguy hiém an toan cho bé may . Vi vy giita n va ny c¢6 d6 chénh 1éch nhét dinh, dong
thoi dé tranh phat sinh cong hudng tirc thoi khi ngimg may n phai nhé hon n,. Dé
khong phat sinh cong hudng phai thoa méan hai diéu kién dudi day:
n <ng
nvan, chénh léch tir 20 - 30% turc la
(ng-n)/my >20-30 % (4-35)

Néu khong thoa man diéu kién trén, phai ting kich thudc bé may dé ting tan sb
chan dong tu do bé may.

4) Kiém tra bién dé dao dong

Trong tinh toan dong luc, ngoai kiém tra cong hudng con can phai tién hanh tinh
toan kiém tra bién d6 dao dong bé may.

a) Bién dé dao dong thiang dirng

P
A=g : (4-36)
2102 —0?)? +020 20
g

Trong do:
P, : tai trong dong tac dung 1én bé may
G;: trong lugng ban thanh bé may va toan bd tai trong tic dung 1én bé may

(tan)
A= 2 mn
60
2 T n
°nT T

b) Bién do dao dong ngang
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P,

A, = (4-37)

O1 J02 —0?) 4020202
g

trong cong thirc
P,: tai trong chan dong ngang tac dung lén bé may chinh 1a lyc li tim
P,=em.,”. ¢ 1a do léch tAm cua bd phan quay. Khi sb vong quay t6 may
n<750 v/ph ; €=0,035-0,080 cm ; m; la chit lugng bd phan quay, m=W,/g ;
W, 14 trong lugng bo phan quay ctia mdy phét ; 0,= ® goc quay t6 mdy khi
van hanh binh thuong

2 mn

by o=
60

¢) Bién dg xodn ngang
M R

A, =

I (4-38)
g‘*’\/o@ —02)’ +0.21 %0

trong cong thirc:
Mn- md men xodn binh thudng
R- béan kinh ngoai b¢ may

y 27mn g,
? 60
2 Tn

®, = .
60

ny- tdc d6 quay long

d) Kiém tra bién dé dao déng

Bién d6 dao dong tinh toan ¢ trén khong dugc vuot qua quy dinh dudi day:

- Bién d6 thang dimg: A;<0,1 - 0,15 mm

- Bién d6 ngang: A, va A3<0,15 - 0,20 mm
4.4.2. Buﬁng ;ioz“in tua bin ’

Budng xoan 1a két cau dan nudc vao tua bin chu yéu chiu 4p lyc nudc bén trong,
cho nén vo budng xodn sinh tmg suat kéo rat 1on. Kich thuée, hinh dang budng xoin
mit cit tron hodc hinh thang phu thudc vao rat nhiéu yéu t6 va duoc tinh toan lya
chon cho tung loai tua bin va nha
may, nhu di trinh bay trong phan tua
bin nudc.
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1. Ténh todn két céu bpéqg xoén bo tung tiét dién hdnh thang ’

Trong tinh toan két cau budng xoan c6 hai phuong phap: phuong phap thur nhat
xem tuong va tran 1a mot khéi thong nhat va tinh theo so d6 khung hinh chit T' (hinh 4-
9) ; phuong phap thr hai tach riéng tran va tuong budng xodn theo cac tim ngam.
Phuong phap nay dugc sir dung rong rii vi trong nhiéu trudng hop ¢ ké dén diéu kién
cung 1am viéc cta cac phan tir trong budng xoan.

Theo phuong phéap thtr hai nguoi ta
phan budng xoin ra cic phin tir sau
day: tran 1a tdm khoét 16 tron giita,
thuong luu gidi han boi tuong ap luc
cua nha may ; ha luu gidi han boi
tuong cong 4p lyc cua budng xodn;
tuong budng xodn & hai bén do cac mb
tru lam thanh ; tuong cong 4p luc
Hinh 4-10. Buong xodn bé tong nha mdy budng xoan & phia ha luu c6 chiéu day

thuy dién thay d6i hodc khong thay ddi (hinh 4-

. . 10) ; phan chop cut stato
a) Twong ha lwu phang co chiéu day thay doi Tai trone tac déne 16n budne xodn
b) Tuong ha heu mdt hinh tru chiéu day khong PNE tac Cong eh buong xoaf]
thay déi. la trong lugng ban than, ap luc thuy

tinh, ap luc dong, ung luc nhiét, trong
luong thiét b truyén tir bé may xubng.
Qua phén tich sy 1am viéc ctia budng xodn ngudi ta thay rang khi tinh toan do bén
cuc bo ¢o thé tinh riéng ting phan t&r mot khong phu thudc nhau.

a) Tinh toan tran buéng xoan

Tran budng xoan cé dang hinh vanh khan vong ngoai ngam, d6 vong cia tran theo
duong a-a hinh 4-12 khong phat trién dugc va rat nho nén trong tinh toan cé thé tinh
theo so d6 tim vanh khin ngam vong ngoai ; vong trong tuy thudc vao két cau cua
canh hudng nudc va két cAu bé may phat di¢n co thé 1a twa tu do hodc ngam hoan toan
(hinh 4-11).

Bé mdy

a)

& .{"'

1y

RINRSTIS | IEXWOREN
| hrr——py

\ R
/- \
\\“Ig
< D ia
i -

Hinh 4-11. So' d6 tinh todn buéng xodn cé dang tam tron.
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a- Vong trong tam tran treo ti do; b- Vong trong tam tran tia tie do ;

c- Vong trong tam tran ngam

Trong cac tam tron dudi tac dong cua tai trong phan bd déu q trén tm tron, tai
trong tip trung xung quanh vong trong P va mé men M (hinh 4-12) xuét hién mé men
ubn theo hai huéng: huéng tam Mr va hudng tiép tuyén Mt. Tri s6 clia chiing c6 thé
tinh tir cong thic chung cua tim tron theo 1i thuyét tim vanh khin vong trong treo tir
do.

Hinh 4-12. So dé tdi trong tdc dung lén tam tran

d2c0+ud0) N

Mr = -D rZ2
! (dr2 r dr
d’0 1 do
Mt = -D + — -
( dr * rdr) e (4-39)
d |1d do
= -D —| ——(r—
& dr[rdr (r dr )}/

Trong cong thirc:
Mr: mu men uén hwéng tdm ’ ’

Mt: m6 men uon hudng ti€p tuyén

Qr: lyc cat huéng ban kinh

o=f(r): d0 vong

u: hé sd poat xong

D: P cling cua tAm tran

2
D- Eh
12(1-p)
Pé tién tinh toan ngudi ta di 14p sin cac bang tinh tAm vanh khin cho céc truong

hop tai trong khac nhau (nhu tai trong phan bd déu theo bé mit ; trong lugng ban than
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va trong luong nuéc ; luc tap trung phan bd theo vong trong ; mé men phan bd theo
vong trong khi vong trong bi ngam).

2. Tinh todn twong buéng xoiin

Tudng budng xoan gém hai tuong bén
va tuong ha luu. Tuong ha luu c6 thé co
tiét dién ngang thay doi (tuong mit ha luu
phang hinh 4-10a) hodc c6 tiét dién khong
d6i (miat twong ha luu cong (hinh 4-10b).
Do hinh dang két cdu hai loai khong giéng
nhau, nén phuong phdp tinh ciing khéc
nhau.

a) Twong ha heu phang
Tuong budng xodn ap luc & phia ha luu co
do day thay doi, chiéu cao ciing khong
gidng nhau, chi can tinh cho phdn moéng
nhét va tinh nhu mot tim ngam 4 canh chiu
tai trong hinh thang theo cac bang lap san.

Do dai cua tAm bang trén mit bang do
hai duong tiép tuyén v&i duong cong
buéng x0dn va tao thanh mot gbc 45° véi
tuong bén (hinh 4-13) ciing c6 thé lay do
dai AC=0,4L.

Hinh 4-13. Thé hién cdch tinh twong dp
lyc ha lvu buéng xoan

b) Tuong ha luu cong.

Tuong ha luu 13 két cAu hinh cong c6 chiéu day khong dbi, khi tinh toan nguoi ta
coi tuong nhu mot nira vong tron ngam 4 canh va cho rang :

- Tudng 12 mot hé giai dimg tao thanh bi ngam hai dau va bén ngoai cac giai dimg
d6 bi bao béi mot vanh dai dan hoi.

- ap lyc nudc taic dong hoan toan 1€n céac giai dig dudi dang hinh thang lam cho
chung bi uén va vanh dai dan hdi can tré viéc uén d6. Nhu vay, trén nhip ding do c6
hai tai trong tic dong nguoc chiéu nhau, tai trong hinh thang véi tung d6 & hai du ql
va g2 va tai trong hinh chir nhat véi cuong do Pk (hinh 4-14)

- D6 udn thiy rd & giita nhip nén chi tinh chdng ubn cia vanh dai nira doan & giira
nhip dtmg va biéu thi bang phan lyc phan bé déu Pk. R& rang, phan lyc Pk chinh 14 luc
ctia vanh dai dan hdi chiu tac dong ap luc nudce, vi vy bién dang diém giita cua giai
dung bang tri sé ban kinh ting thém cta vanh dai dan hdi. Néu goi & 1a do ting cua
vanh dai dudi tdc dung cua tai trong Pk ta co
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Pl Pk.RmR Pk.R’m
EF Eh Eh

§ =

trong cong thtrc:

Z5g

R: ban kinh vanh dai

E: mo duyn dan hdi bé tong cbt thép

l: do dai tinh toan cia vanh dai 1 =n.R

F: tiét dién ctia vanh dai F =1xh (h: chiéu day tuong ap luc)

7

i g ' Hinh 4-14. So do tinh todn twong ha hiu
1L ~ o o hinh tru
, a- So d‘(? lyc tac dung; b- So do tinh todn;
Uz z e c- So do xac dinh ap {u’c é‘m}a vong do ap
a) %, b) luc bén trong; d- Biéu do tai trong gx va
p 7 phan e Pk trén dam thang dimg; 1- Dam

ditng; 2- Nika vong nam ngang

Sr Sz

c)

DPong thoi do ting thém cua ban kinh vanh dai

2
AR = d _PkR
T Eh
Dudi tac dung cua tai trong va phan lyc Pk d vong cua gidi dung:
13 4
—Pk .H
yomy = (ql+q2)H* ¢

= 768 EJ 384 EJ

Tacod: qup=q,+H ;J =1xh*/12 thay vao ta duoc

4
H (2q1+H—%Pk)

YH T T G ER?

Can cu vao diu kién bién dang diém gitra cua gidi diig bang tri so tdng thém

cua ban kinh vanh dai (AR=yy,) ta duoc:

H*(2ql+H)
13H*
512 h*

Pk =

(4-40)
64h2(R2 +

)
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Mo men uodn tai hai goéi dau ngam A, B va diém gitra:

_H?|5ql+2H 11 (2ql+H)H'

12 > 16 ¢4n2r? +183

MA
H4

H?|5q1+3H 11 (2ql+H)H*

M; = (4-41
12 > 16 6an?r> +1§H4 )

H*> 7 H*
My, =K(2ql+H) 1-=

64h’R* + 183H !
Biét tai trong va mu men gbi twa ci thé d& dang xoc dinh Iwc cat trong tirng thanh
ding

¢) Twong bén ciia buong xodn

Tudng bén ciia budng xoan 1a cac md try cua nha may thuy dién. Coé thé phan
tuong bén budng xodn lam hai phan: phan ké véi tudng ap luc ha luu trong pham vi
0,75.H (hinh 4-13 EFGH) 1a tam ngam ba canh chiu tai trong hinh thang, con doan tur
EH tr6 ra (try chinh) coi nhu tim ngam hai canh trén va dudi.

Dbi voi thm ngam ba canh chiu tai trong hinh thang thi mé men va phan lyc c6 thé
tinh theo cong thurec dudi day:

2

1
Mx = j‘(mX ql+a, '.q2)

12
_ Y '
My =9 (a,.ql+a,.92) (4-42)

1 \
R= ?’((B-ql +p.92)
trong do :
I, I,: canh dai ctia bang bang 0,75H va H
q1,92: cuong do tai trong
O, O, Oy, Oy, B, B': hé s6 md men va luc cit cho trong bang tra
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2. Tinh todn két cdu buong xoin kim logi tiét di¢n tron ngodi boc mét lop bé
tong cét thép

Loai budng xodn nay chiu ap luc nudc bén trong 1a chu yéu, con tai trong bén

ngoai do 16p bé tong cbt thép dam nhan. Nira bén trén budng xoan kim loai va 16p bé

tong cbt thép co6 16t mot 1op dém dan hodi day tir 2 dén 4 cm voi muc dich dé budng

=

Hinh 4-15. So d6 tinh todn buong xodn kim loai ngodi boc bé téng cot thép

1- Bé may phat; 2- Vong bé; 3- Lép dan hoi, 4- Tuong ngodi; 5- Bé téng dot II; 6- Bé

tong dot I; 7- Goc cung; 8- Cung tron
xoan tu do bién dang khi chiu ap lyc bén trong khong anh huong dén 16p bé tong cbt
thép boc ngoai (Hinh 7-15)

Khi tinh toan cha yéu tinh cho 16p bé tong tir tim budng xoan trd 1én, con 16p
bé tong tir tAm budng xoan tré xudng lién két chat thanh mot khdi nén khong tinh.

Khi c6t nudc tram thuy dién 16n, néu dung tam dém dan hdi thi vo thép buéng
xoan rat day, néu do day & > 60 mm khong bao dam chat luong gia cong. Vi vay, dé
giam d6 day vo budng xoan thi phai lién két chit gitta vo budng xodn va bé tong cot
thép bén ngoai dé cung chiu luc.

Tai trong ténh todn ,
- Trong luong ban than cau kién
- Tai trong tir bé may chuyén dén. Trong tinh toan tinh luc Gmg suit mat cat
day ciia bé may gia thiét phan bo theo dudng thang.
- Hoat tai cua tang tua bin
- 4p luc nude bén trong (ké ca ap luc nudc va)
- ap lyc nudce bén ngoai.
- Luc do anh hudng nhiét do.

So @b ténh todn
Buong xoan kim loai bén ngoai boc 16p bé tong cot thép 1a mdt két cau tong thé
khong gian, dé don gian khi tinh toan ngudi ta dwa vé mit phang. Tl tudng budng
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x04n theo hudng ban kinh cit mot dai thanh mot don vi chiéu rong co dang khung chix
T, thuc chit n6 1a mot hinh ré quat, mot dau lién két véi vong bé tua bin mot dau ngam
chat & phan dudi budng xoan nhu hinh (b). Trong mét sé truong hop tuong budng
xodn twong ddi day hodc giira hai t6 may khéng c6 khép lun thi c6 thé tinh theo so dd
ntra cung tron nhu hinh (c).

Vi khi cit mot dai theo hudng ban kinh né 1a mot khung phang hinh ré quat co
chiéu rong don vi 1a 1 M tai trong phan bé trén cung AB 1a q, phai chuyén d6i thanh
tai trong phan bd trén chiéu rong don vi 1 M 13 q nhu hinh (a)

AB r,
q = l—qo = r_qo (4_43)

[

Tai trong ban than cau kién va tai trong tir tAng tua bin chuyén dén ciing chuyén
do6i thanh tai trong phan bo déu trén chiéu rong don vi 1m ciia khung chit T hinh (b)

4.4.3. Tinh toan két cau dng hit

I
IS

Ong hit coa nha may thay dién
khi tinh toan thuong phan 1am 3 phan
: phan chop cut, khuyu va phan loe.

i 1) Tinh todn phéin chdp cut

b) .

‘ o 7 Phan chop cut duoc tinh toan coi

Hinh 4-16. So do chuyén doi tai trong dé nhu 12 mot vo hinh tru co chiéu day

tinh todn va chiéu cao thay doi, dau trén

phang, dau dudi hinh xoan (hinh 4-
17a).

1- Trong luong don vi IM cua tam dinh; 2-
Hoat tai cua tang tua bin; 3- Tai trong bé
may phat truyén den
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Hinh 4-17. So dé Tinh todn phan chdp cut

Dé 1ap so dd tinh toan ngudi ta 14y duong kinh tinh toan bang duong kinh tiét dién
trung binh ciia phan chép cut, chiéu cao phan chép cut coi nhu khong do6i va lay bang
chiéu cao 16n nhat H ¢ tiét dién vao budng xodn, chiéu day ciing 14y khong d6i bang
chiéu déy trung binh cta phan chép cut, ddu dudi duoc ngém vao doan khuyu cua
buong xodn, dau trén twa tu do. Tai trong tac dong 1én phan chop cut gdm : tai trong

thang dtmg truyén tir budng xodn xudng qua vong tua stato ciia tua bin va ap luc thuy
tinh tdc dung ngang (Hinh v€ 4-17b)

- Ap liee tac dong ngang

Ap lyc tac dong bén ngoai chdp cut bang ap luc tinh cong véi ap lyc nudce va tinh
cho truong hop tram thiy dién van hanh day tai v6i muc nudc thugng luu hd cao nhat.
ap luc tac dong bén trong chop cut bang ap luc tinh ha luu. Hiéu sé ap luc trong va
ngoai chinh 1a 4p lyc nude tac dong theo phuwong ngang 1én chép cut. Khi tinh toan lay
trj sb trung binh q =(ql+q2)/2, giai theo li thuyét dan hdi va sir dung ham Cruldp ta dé
dang tim dugc mo men udn va lye cit.
Biéu thi quan hé ham Cruldp véi

_ L 3a-u)
B_\/ rih

ta c6 mod men & 1 diém bat ki trén phan chop cut

[ 1 0 T PR AU 0 o PR T
Mx=gq.roh oy, ey (RS2 Ty g4y
3(1-p7) 4Y4°Y2 —Yi Y2 4-Y4-Y2 Yy, Y2

M6 men chd ngam (x=0)
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I 2 )
Mx = q.ro.h . ER AT .
3(1-p7) 4.y,.y,+Y, >
4-45
g -h? ldyiy, -y, (+4)
QXZO _q4 2 2
3(1—-p”) 4.y,y,+y, 7

Cac ham Cruldp 14y y1,y2,ys, V4 1a ham cta (BH) : Y,»Y,,Y3,Y, 12 ham cua (Bx)

tra bang
To - ban kinh trng binh hinh tru
h - chiéu day hinh tru
H - chiéu cao
1t - hé s6 Poat xong

- Tdi trong tac dong thang dirng

Gia thiét P 1 lyc tac dong thang dung truyén tir vong tua stato tua bin xubng dinh
chop cut trén d6 dai cung don vi. Luc ndy 1a lyc nén tdm song do két cdu hinh chop
cut, luc P d6i v6i cac mat cit tir dinh dén day tac dung léch tam. Do I¢ch tdm cang
xudng cang 16n, dén day chop cut c¢o d6 1éch tim 13 1, - 11 (hinh 4-16¢).

Nhu trén da trinh bay, dé tién tinh toan ngudi ta liy dudng kinh tinh toan bang
duog kinh tiét dién trung binh va chiéu day iy bang chiéu day trung binh ctia phan
chép cut dé tinh. Nhu vay, hinh chop cut duoc bién thanh hinh tru c6 chiéu day khong
ddi, luc P tac dong 1én vanh hinh chop cut chuyén dén tdm vanh hinh tru c6 ban kinh
trung binh 1y, ddng thoi sinh ra mé men M’ tac dong 1én dinh hinh tru (hinh 4-17¢).

M'=P(ry- 1) ;19=0,5 (r;+17)

Vi lyc P tac dong léch tam ddi véi mdi mit cat cua chop cut, cho nén xét sy anh
hudng ctia nd co thé biéu thi bang luc tic dong ndm ngang q’ 1én d6 dai cung don vi &
dinh chop cut bang cong thuc:

q =P(r; -1)/H

11, 1> - 1a ban kinh mit cat day va ban kinh mat cat dinh chop cut; H- chiéu cao chop
cut

Sau khi da chuyén d6i tai trong tic dong thang trén dinh chép cut thanh luc nén
tam P, m6 men M’ va lyc huéng ngang q’ 1én dinh hinh try tién hanh tinh toan noi lyc.
Dbi véi luc nén tam P ¢o thé dung cong thirc trong co hoc két cdu tinh tmg suét nén.
M6 men M’ va lyc q° dung phuong trinh vi phan co ban ciia ng vé mong dé tinh ndi
lwc. Néu sir dung ham Cruldp, giai phuwong trinh vi phan ta co:

0 Mo Qo

O=0,y, +—y, + +
oY1 BYz DBZY3 DBZY4
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Trong cong thuc o o, 69, My, Qp tham sb6 ban dau, tuong ung véi do vong, goc
quay, md men va luc cit tai toa d6 gbc (x=0)
Piéu kién bién: khi x=0 (dau ngam) o o =0 ; 0, =0

Ta duoc
~ Mo - Q, - \
O, —D—Bz}’s +D—[32Y4
M - Q -
0, =0,'=—>y, +—>=y
X X 2 J2 2 73
DB DB > (4-46)
Mx:—Dcox"zMo.§l—Q° ;2
B
Qx=-Do, '"'=4M_ By, -Q,.y, )

Khi x=1 (dinh tru)
My=M'; Qu=¢q
Q, :
-M,y, ——-y, =M
B
4M, By, —-Q,.y,=¢
Giai phuong trinh ta tim dugc tham s6 Qo, Mo
_ 4By, M'+qly,
Qo - 2
4.y,.y,+ty,
1 2 1
_—BM'y,  +9'y,.y,
2
4.B.y,.y, +B.y,

(4-47)

Mo

Thay Qo, Mo vao cong thirc co thé tim noi luc va bién dang cac mat cit.

Khi tinh toan can phai xem xét to hop tai trong cac truong hop sau day:

- Tram thuy dién van hanh binh thudng goém tai trong tic dong thang ding va ap
luc thuy tinh c6 xét dén ap lyc nudc va.

- Truong hop stra chira, lic nay co cu tua bin dong kin nudc trong dng hit bom
can, phan chép cut khong chiu ap lyc nudc, chi co tai trong tic dong thang ding.

Dua vao to hop tai trong tinh toan ndi luc phén chop cut, tinh toan cau kién chiu
nén léch tam dé dat cot thép.

2. Phin khuyu ong hit
Phéan khuy dng hut c6 tim day thuong 13 hinh thang ngam 3 canh vao khdi bé tong
to may, canh tht tu ¢ 1 hodc hai mé tru bin (hinh 4-18a)
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iy  Hinh 4-18.
WL So do tinh toan tam day ong
Y hut

Tai trong trén tim day phan bd déu 1a tong dai s6 trong luong ban than cong trinh,
trong lwong nudc trong éng hit, ap luc day ndi va thim, phan lyc nén. Thudng phan
luc nén c6 tri s6 16n nhat vi thé tai trong huéng tir dudi 1én trén. Vi tim diy c6 dang
khong dbi xtmg nén t6t nhat 1a tinh theo phuong phap hé dam chit thap (hé dam tryc
giao). C6 nghia 1a chia tim day thanh cac hé dim ngang doc giao nhau vudng goc
(hinh 4-17b). Dua vao diéu kién do vdng bang nhau tai diém cit y;" = y° (y;"¢ ,y;*
1a d6 vong tai diém cét theo huéng ngang va theo hudng doc), tim duogc luc tic dung
twong ung Xi, trén co s& do xac dinh duogc noi luc ciua dam.

Vi du dim AB (hinh 4-17c¢) do tai trong p(p=q.b,) va cac luc tac dung X1, X2, X3
tai cac diém 1 sinh ra do vong Yip V& Y11 Y12 > Y13 - Tong d6 vong tai diém 1 theo
huéng ngang y,*® = yi,+ yi1 + yi2 + yi3. Tuong tw d§ vong tai cac diém 2 va 3, y,""
y3AB va cac dam CD, EF, GH cling tim nhu vay. Sau do tim do vong cua cac dam doc
E-12, A-13, L-14, K-15. Dya vao cac diéu kién d6 vong bang nhau tai diém cit thanh
1ap hé phuong trinh (véi so do trén gdm 15 phuong trinh) tim duoc lyc tac dung tuong
tmg Xi (15 luc). Sau d6 tim noi luc cua dam. Dé tién tinh toan da c6 cac bang lap sin
trong cac sach két cau.

3. Phén loe ciia éng hiit

Phan loe cta 6ng hut 1a mot két cdu khong gian hinh hop, gom tam dinh, bang day,
try bén (tru chinh) va tru giita ctia ng hut. Co chiéu cao thay d6i va tiét dién ngang c6
dang khung v6i cac 6 vuong (hinh 4-19).
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Hinh 4-19.

So dé tinh todn phan loe éng hiit

Chiu tac dong cia tai trong truyén tir trén xudng, trong luong ban than va ap luc
nuéc thuy tinh, phan luc nén, ap luc thim va luc ddy noi.

C6 hai phuong phap tinh toan phan loe ong hut: Phuong phap thir nhat 1a cat
ngang phan loe 6ng hit thanh cac khung c6 chiéu cao thay ddi va tinh nhu mét khung
phang khong xét dén sy anh huong cta khung nim bén, tic 1 khong ké dén su anh
huong cua luc cét giita cac khung. DAy 1a bai toan phang, giai cac khung nay c6 thé
dung cac bang di 1ap san cho trong sach két cau.

Phuong phap thr hai c6 xét dén tac dung lién két khong gian giira cac khung, tirc
1a xét dén sy anh hudng cia lyc cat giita cac khung 1an can va c6 tinh dén tac dung cta
goc cung .

Pé két qua tinh toan sat véi thuc trang, khi tinh phan loe dng hut theo so d khung
cit can phai xac dinh do ctng dim trén nhu khung ', , T's c6 ké dén do ctng cua céac
tuong thang ding niam trén tng éng hat, con cac khung cat I, , [y, Ty do két ciu dam
trén c6 d6 day mong. Do d6, so d tinh toan cac dang khung cét ciing khac nhau (hinh
4-19) khi tinh toan xem cac goc khung khong thé co bién vi thang dimg va ndm ngang
ma chi c6 kha ning bi quay. Poan ¢ goc khung 13 tuyét ddi ctng, doan nhip khong
gian 1a d& udn (hinh 4-18¢)

Phuong phap tinh theo khung khong gian cho két qua chinh xac hon, song doi hoi
khéi luong tinh toan 16n va phic tap thuong dung cong cu may tinh. Ong hut ctia nha
may thuy dién thuong tinh toan cho 2 trudng hop van hanh ddy tai va sira chita. Véi
viéc tinh toan d6 bén chung ctia nha méy theo phuong doc va phuong ngang va tinh do
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bén cuc bo ta giai quyét toan bo bai toan xac dinh tmg luc trong cic phan tr cua nha
may ¢ tung giai doan xay dung va van hanh.

4.5. KHAI NIEM VE UNG SUAT NHIET TRONG CAC BQ PHAN NHA MAY THUY
PIEN

Ung suét nhiét sinh ra do nhiét do

% e K clia mdi trudng xung quanh thay doi
! (nudc hoac khong khi) va do su toa

‘ b : b nhiét cia bé tong trong cic phan tir
& 2 5 cua nha mdy. Ngoai ra trong bé tong
' con c6 hién tuong bién dang co ngot
A7 7 khi bit dau dong climg. Gmg suit trong
cac phan tr két cau do bién dang vé
& g, ¢ d nhiét va co ng6t khong gidng nhau, né

0 L 7Aﬂmmmhhmﬁi phu thudc vao két cdu cong trinh va
b) thoi ki xay dung. Xac dinh tng suét

nhiét c6 y nghia rit quan trong trong

Hinh 4-20. Bieu do phdn bo nhiét do va umg  vigc tinh toan do bén cta két cAu. Noi
suat trong tiét dién bé tong

X
Ty

chung nhiét do do toa nhiét va do méi
a- Nhi¢t do moi truong xung quanh  trydng thay ddi trong cac tiét dién bé
giong nhau; b- Nhiet dg moi truong 5o phan bé theo dudng cong (hinh
xung quanh khdc nhau
4-20)

Biéu db nhiét c6 thé biéu thi bang dudng trung binh (dudng thang ab;) va dudng
cong (dudng ab). Tung d6 cua no 1a hiéu sd cua duong cong ¢, va dudng trung binh.
{ig suat nhiét trong cac khdi 16n khong bi ngam theo dudng vién va trong cac két cau
tinh dinh do biéu d6 nhiét khong déu gy ra goi 1a Gng suat nhiét "ban than". Con trong
cac khéi 16n bi ngam giir theo duong vién va trong cac hé siéu tinh véi bat ki sy phan
b nhiét d6 ndo cling gay ra ing suit nhiét goi 1a tng suat nhiét cudng birc.

Trong thoi ki xay dung nha may thuy dién cé thé c6 hai loai ung sudt nhiét ké trén.
Song khi chia khdi d& va d& lién khéi ngudi ta ¢d gang lam giam tri s6 Gng suat cudng
burc. Vi vay viéc lwa chon kich thudc khdi d& va xac dinh so d6 toi uu xay dung 1a mot
nhiém vu quan trong trong giai doan thiét ké. Trong giai doan xdy dung & nha may
thity dién chu yéu sé c6 tmg suat nhiét ban than trong nhimng thang dau sau khi d6 bé
tong. Nha may thuy dién 1a mot két cdu siéu tinh nén trong thoi ki van hanh s& co tng
suat nhiét cudng birc. Poi voi nha may thuy dién can tinh toan mg suat nhiét cho
nhirng truong hop sau day:

+ Giai doan xay dyung I: X4c dinh (mg suat nhiét co ngét néu sinh ra trong khoang
thoi gian tir 1 dén 3 thang dau sau khi d6 bé tong trong cac khdi tinh dinh, tic 13 tng
suat nhiét ban than. Tinh todn ndy nham phuc vu cho viéc xac dinh kich thudc khéi d&
va chon quy trinh xay dung cong trinh.
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+ Giai doan xay dung II: Xac dinh tng suit nhiét cudng birc trong két ciu siéu
tinh ¢ giai doan lién khéi. Tinh toan nay nham phuc vu cho viéc xac dinh nhiét do tbi
wu cho viée db lién khdi cua thanh phan cong trinh. Hiéu sb cua nhiét d6 d& lién khoi
va nhiét 6 binh quan nhiéu nam 13 nhiét do tinh toan. Néu nhiét do do lién khbi gan
bang nhiét d6 binh quan nhiéu nam thi tng suit nhiét ndy gan nhu khong co.

+ Giai doan van hanh: Xac dinh tng suét nhiét cudng buic trong cac két cu siéu
tinh cia nha mdy thuy dién trong diéu kién tinh toan bé tong da 6n dinh. Tinh toan nay
phuc vu cho viéc xac dinh do bén cua nha may dudi tac dong ctia ing suat nhiét, déng
thoi phai kiém tra viéc dit ¢t thép véi ing sudt ndy.
ng suét nhiét ciia cac truong hop xay dung khong quyét dinh viéc dit cbt thép ma chi
quyét dinh kich thudc khdi da.

4.6. DAM CAU TRUC NHA MAY THUY DPIEN

Dam cau truc co thé bang thép hodc bang bé tong cdt thép du tmg lyc. Nhung xu
huéng dung bé tong cot thép du ung luc dugc dung rong rai. Khi thiét ké dam cau truc
phai dé cap dén cac yéu td cta qué trinh thao tac bat lgi nhat. Dam cau truc c6 thé 1a
dam don nhiéu nhip hodc dam lién két v6i cot tao thanh khung.

4.6.1. Tai trong dam ciu truc

1. Trong lugng ban than

Trong lugng ban than can clr vao mat cit ctia dim dé tinh toan, ray dit trén dam va
cac linh kién khac do xuéng cung cap. Thuong budce dau tinh toan so bd lay tir 150-
200 kg/m.

2. Ap lwc thing dirng ciia banh xe

Nhu hinh 4-21. Tuy theo kiéu loai va sé banh xe con m cua mdi huéng (thudng
m=2). 4p lyc thang dtmg 16n nhat cia mdi banh xe tinh theo cong thirc sau:

P:L(LGl.n1+G2.n2ﬂ+ G3.n3.ﬂ) (4-48)
m 2 | |
Trong do:
Gy, n;- trong luong cau truc va hé sd vuot
tain; =1,1.
G,, n,- trong lugng xe con va hé sb6 vuot
tain, =1,1.
G;, n3- trong lugng vat ciu va hé sd vuot
tai n3 =1,3.
- a3 I- khau do cau truc
) l;- khoang cach gi6i han tir méc cau dén
Hinh 4-21. Mat cat ngang gian dam cau truc

mady thé hién cdu truc
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G, G, do xudng ché tao cung cép ; G trong luong vit nang cin ¢t vao trong
luong thiét bi nang ning nhét (16 to may phét hodc tua bin cung véi truc)

Cong thire trén khi tinh toan can phai nhan thém hé sé dong lyc 1 : P = nPo véi
moc nhé loai nhe va vira n =1,2 véi moc loai nang n =1,3.

3. Luc tac dung ngang

Khi xe con di dong ngang nha may dot nhién ham sinh ra luc ngang tdc dung
vudng goc v6i dam cau truc. Luc ndy lam cho dam cau truc bi udn cong. Luc hudng
ngang tinh theo cong thirc sau:

Déi v6i moc nho:

To = 82+G3 54 (4-49)
20 m
Dbi v&i moc 16n:
G2 +G3
To = ——~~ 1,3 (4-50)
10 m

Trong d6 : G, , G; - trong luong xe con va trong luong vat ndng; m - s6 banh xe mot
bén; 1,3- hé s6 vuot tai
4.6.2. Tinh toan ndi lwc dim cau truc

1. Dam don chiu dp liec thing dieng

Tinh toan ndi luc ctia dam theo phwong phép co hoc két ciu

T so d hinh 4-22, dudi tac dung cua luc thzflng dimg, m6 men & diém gilta va luc
cat & doan 0,4.1 va 0,6.1 va & dau dam tinh theo cong thure sau:

a) MP 5 M1/2 =k1. Pl
T ke ] Qo =ko.P
- Q0,6 = - Q0,41 =ke.P

Wm Trong do :

5 P: ap lyc banh xe 16n nhét tic dung 1én dam (co
[\f\"j tinh dén hé sb vuot tai)
I: khau d6 dam
Hinh 4-22. ’ ki, ko, kg : hé s6 m6 men va hé 50 1}_1’0 cat dua vao
ty s0 a/l tim duogc trong cac bang tra két cau.

So do dam lién tuc

2. Dim lién tuc chiu dp lwc thing dirng

Dam lién tuc do vi tri 4p luc banh xe tac dong khong gidng nhau nén néi lyc ciing
khong giéng nhau. Vi vy, can phai tim so d6 ndi luc bét lgi nhat dé tinh. Nhu dam
lién tuc 5 nhip, khi trén dam tac dung mot luc xe nang hodc hai bo xe nang giéng nhau
(mdi bo xe mdi bén hai banh). C6 thé dung cong thirc dudi ddy dé tim mo men 16n
nhat va mé men nho nhét & cac diém trong nhip
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Pl
= k 4-51
' 1000 (4-31)

Trong do :
P - 4p luc banh xe

L - khau do nhip , o
k- hé s6 m6 men dya vao ty s6 a/l tra & bang tra két cau

D61 vo1 mdé men udn chiu tai trong phan bd déu va luc cat trong truong hop tac
dung mot bo xe nang hoac hai bd xe nang c6 thé dua vao céc bang tra két cau dé tim.

3. Tinh mo men xodan cho dam cdu truc.

M6 men xodn phat sinh do do 1éch tim e, cua ap luc thang dung P d6i voi tim cua
dam va do 1éch tam e, cua ap luc tdc dung ngang tinh tur

Il
<= trong tam cua mat cat dam dén dinh ray nhu trén hinh vé

5 4-23. Tinh theo cong thirc duoi day:
b
M= 0,9 (P.C]"‘To.ez)
Trong cong thurc:
Hinh 4-23. P- 4p lyc nén cua banh xe huéng thang dimg
Mat cat dam cau truc Ty - ap luc tac dung ngang

e;- do léch tam
cua lyc P thuong e; =2 cm
e, - khoang cach 1éch tdm cua lyc T
0,9- hé sb to hop tai trong déng thot cua luc
ngang va mo men.

4. So bé xdc dinh kich thuéc dam cau truc

Mit cat dam cau tryc tinh cho trang thai giéi han.
Noi dung tinh toan bao gdm st chiu tai, d6 vong va
do nit né cho phép.

Mit cdt ddm cau truc thuong hinh chir T, chiéu
cao dam thudng bang 1/7 - 1/10 chiéu dai nhip, chiéu
rong than dam bang 1/2-1/4, chiéu cao thudng tir 25-

Goi dé dam cau truc 40 cm. Chiéu day cua canh 1/6-1/10 chiéu cao, nhung
khong dugc nhé hon 10 cm. Chiéu rong canh ngoai
tac dung chiu luc con phai xét dén viéc dat duong ray va cac thiét bi gia cb ray.

Y cotdusi

Hinh 4-24.

5. Mt so kich thwde cé bin ciia khung nha mdy
Mat cat cOt d& dam cau truc thwong hdnh chir nhat
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+ Khi sttc nang dam cau truc dudi 10 tan
h/Hq > 1/12 - 1/14
+ Khi strc nang dam cau truc trén 10 tdn
h/Hg > 1/10 - 1/12
h- chiéu dai mit cat cot
con chidu rong b ciia cot thuong b/Hy > 1/25
Hg- chiéu cao cot tinh tir ddy dam ciu truc trd xubng.

DPé bao dam mit cét can thiét d& dAm cau truc yéu ciu b > 45 cm. Khi tai trong
dam cau truc trén dudi 100T mit cat cot thuong dai 100 -120 cm rong 50-60 cm.

G6i d& dam cau truc theo mit cat ngang 1a hinh thang vuong (hinh 4-24) canh
xién hop véi bién cot mot goc 45°. Chiéu cao gdi hy thuong bang 1/2-2/3 chidu dai mit
cit cot, nhung phai 16n hon 1/3 chiéu cao gbi sat mat cot 1 hy. Lyc tap trung 10n nhat
tac dung vao gbi d& va truyén xudng cot nha may, vi vy kich thudc mit cat va lugng
cot thép phai di d¢é dam bao cudng do chiu tai.

Gdi d& chiu luc nhu mot dam cong xon ngén luc cét 16n nhung mé men nhd. Do
d6 kich thudc mat cat cua gbi do luc cit quyét dinh. Khi thiét ké thuong do cac diéu
kién dudi ddy quyét dinh

Dbéi véi xe nang loai vira xac dinh theo diéu kién:

Q< 2.b.hy.Rp
Déi véi xe nang loai 16n xac dinh theo diéu kién:

Trong do:
Q - lyc cdt tinh toan bang luc P
B - Chiéu rong gbi do
ho - chiéu cao tinh toan cua gbi d&
Rp - cuong d6 tinh toan bé tong

Céau hoi chwong 4

1. Cac t6 hop tai trong tic dung vao nha may thiy dién va cac trudng hop tinh toan
bén va 6n dinh nha may thuy dién.

2. Ngyén ly chung dé tinh toan 6n dinh chéng truot nha mdy thuy dién, truong hop

tinh toan v&1 nha may thuay dién ngang dap.

Céc phuong phap tinh toan kiém tra ing sut day mong nha may thuy dién.

4. Nguyén Iy tinh toan d6 bén nha mdy thiy dién: Po bén chung cua cac két cdu nha
may thuy dién theo cac phuong doc theo dong chay va vudng goc voi dong chay.

W
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