BAI BAO KHOA HOQC

DANH GIA PHAN BO AP LU'C NUGC VA TRONG PUONG ONG AP LUC
VA KIEM TRA CAC PIEU KIEN PAM BAO PIEU CHINH ON DINH
TO MAY THUY PIEN BANG MO PHONG SO TRANSIENTS

Nguyén Thi Nhé, Nguyén Vin Son'

Tém tit: Nghién ciru sir dung phan mém mé phong so Trasients dé phdn tich va danh gid phdn bé dp
liec nuée va trong dwong ong dp luc cia Tram Thity dién Nagm M6 2. Tir cdc két qua trén, nhém tdc gid
da dé xudt dwoc gidi phdp ndng cao hiéu quad khai thac cong trinh. Pong thoi, nghién ciu ciing dwa ra
duge cde diéu kién dam bdo dieu chinh on dinh cho t6 mdy lién quan dén quy trinh déng md voi phun,
gioi han vung lam viéc cua tuabin va vung gia tri hop ly cua mémen da. Trong nghién cuu nay, chiung
16i dd nghién ciru tng dung phwong phdp dwong dic trung hé phirong trinh truyén séng nudc va, mé
hinh hod so do, phan tir hod, va thiét ldp chwong trinh bang ngon ngit Visual basic. Chirong trinh tinh
todn bao gom cd cdc déc tinh leu lirong va mémen cua tuabin, hé thong diéu chinh t6 may, cdc ddc tinh
thuy luc va hinh hoc ciia toan bé cdc chi tiét ciia hé thong dp lwe, @6 dan hoi cia nuede va vo dwong ong.
So sanh véi cdc két qua 1y thuyét va kinh nghiém, két qua mé phong sé bang phan mém nay la dang tin
cdy va di dwoc img dung nhiéu trong thuec té.

Tw khéa: Nudc va, Tram Thuy dién, tuabin, td may.

1. GIOI THIEU

Nudc va trong duong éng ap luc cua Tram
thay dién (TTD) gy ra boi su thay d6i cua phu tai
dan dén phai diéu chinh luu luong qua tuabin nhu
khi ¢6 sy bién dbi theo thoi gian cia cac dai luong
clia cong suat, cot nude, luu lugng, sé vong quay
v.v... (H6 S§ Du, nnk 2003). Nuéc va co6 anh
huong xau dén kha nang chiu lyc cia cac bd phan
cong trinh va thiét bi thuy dién cling nhu van hanh
chung. Dé han ché nhitng tac hai nay, mdt trong
cac bién phap cong trinh 1a xay thap diéu 4p mang
lai hiéu qua cao. Thap diéu ap (TPA) 1a mot bd
phan tao ra mat thoang, né cé tac dung gitt cho
duong ham din nudc phia trude thap khong bi ap
luc nude va. Ngoai ra, nd6 con lam gidm nho ap
lvc ¢ phan duong 6ng din nude tir thap vao
tuabin. Tuy nhién, viéc xay dung thap 1a tén kém.
Vi véy, khi thiét k& thuong phai so sanh kinh té,
néu thiy chi phi dé xay thap nho hon chi phi giam
b6t do duong hiam dan nudc khong phai chiu ap

! Khoa Céng trinh, Trwong Pai hoc Thiy loi

lyc nude va hodc nho hon chi phi bang cac giai
phép giam ap luc nudc va khéc thi xay dung thap
diéu ap 1a hop 1y. Trudong hop nguoc lai thi khong
nén xay dung TDA. Trong tai liéu cua nhém tac
gia (Hd Sy Du, nnk 2003) di dua ra tiéu chuan
gan ding diéu kién can thiét phai xay dung thap
didu ap dya vao hing s quan tinh Tyw. Két qua
cho ring néu T,>(3+6)s thi can thiét phai xay
thap. Tuy nhién, dé c6 thé ap dung cho cic md
hinh thue té, can c6 thém cac két qua mé phong va
thuc nghiém kiém chirng.

Dé han ché nhitng tac hai do nudc va giy ra,
ngoai cac bién phap cong trinh nhu thay ddi kich
thudc duong dng hodc xay dung TPA thi mot sb
k¥ thuat lién quan dén diéu chinh thoi gian dong
mé voi phun, thay doi hinh dang va kich thudc
van kim (v61 TTD str dung tuabin xung kich), thay
d6i quy trinh va thoi gian dong md canh hudng
nudc (v6i tuabin phan kich), thay d6i mémen da
(GD?) ciing da dugc trinh bay trong cac tai liu
(Chen Sheng, 2013; Saroj Chalise, 2019; S Petley,
et al., 2021). Trong cac giai phap trén, viéc diéu
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chinh thoi gian dong, mé tuabin Ts mang lai hi¢u
qué cao va twong d6i dé dang. Tuy nhién, néu ting
Ts s€ gidm ap luc nudc va nhung lai c6 anh hudng
dén chi s6 vé& dam bao diéu chinh t6 may.

Trong cac tai liéu cua (Zidonis, et al., 2015;
S Petley, et al., 2021) da phan tich nhitng danh
huong cua két cau va d6 mo van kim dén hiéu
sut ctia mot tuabin gao bang mé phong sb va
thuc nghiém. Két qua da dua ra dugc dai gia tri
hop 1y vé do déng md cua voi phun tac dong 1én
cac van dé dong hoc cua tuabin. Nghién clru
(Athanasios, et al., 2011) da trinh bay mot thuat
toan s6 dé mo phong dong chay hai pha qua voi
phun cia tuabin gio cho TTD. Anh hudng cua
hinh dang voi phun dén cac dic tinh cua dong
chay da duoc nghién ctu. Cung véi d6, nghién
ctru da dua ra dugc tuong quan rd rang gilra gia
tri goc dong md cua van kim véi duong kinh
van va luu lugng. A Santolin (2009) da khao sat
tuong tac dong chay gitra voi phun va gao béng
mo phong sé va thuc nghiém, tir d6 da phan tich
duoc nhirng anh huéng cua voi phun dén ton
that va hiéu sut cia tuabin.

Céc nghién ctru Iy thuyét trén c6 tinh hoc thuat
cao, 1& rang nhung ¢6 nhuoc diém 1a khdi luong
tinh toan rat 16n nén phai dua vao nhiéu gia thiét
gan diing, dan dén két qua tinh toan twong d6i don

éjne,jﬂ - éj(nﬂ)e,j = 2:“'(qn9,j+l - q(nH)Q,j)_ k'qne,j'
éjne,j - §(n+l)9,j+l = _2:u'(qn9,j - q(n+l)9,j+l)+ k'qnﬂ,j'

£ = AH _ H - H, -ap lyc nudc va tuong doi;

H() H()
L= Voms _ Qom _ Ty - ddc trung thir nhét cia
2gH, 2gFH, t,

duong ong; H, - c¢ot nudce tinh 16n nhit trude khi
xay ra nudc va; H (m) chi cdt nude tai cac mat
cit; ;€@ - luu lugng twong ddi; Qomex - luu
QOmax
lwong 16n nhat qua tuabin twong tmg cot nude H,
& ché do 6n dinh véi d6 md 16n nhét cla clra van
hodc canh hudéng nudc tuabin; O(m’/s) chi luu
lugng nudc tai cac mat cat; chi sb J, jt1 chi vi tri

gian va han ché. Cac nghién ciru mo phong va
thue nghiém con nhiéu gia thiét, cac thong sb tinh
toan chwa dugc cong bd 1 rang va day du dan dén
rat khé ap dung cho cac mé hinh khac.

Véi cac TTD c¢6 tuyén niang luong dai, cot
nuée cao, diéu kién dia hinh kho khian dé xay
dung TDA (nhu TTD Nam Mo 2) thi viéc phan
tich toan dién tir thiét bi, thong sb thiét bi, ché do
van hanh dé loai bo TPA trong trudng hop nay rat
c¢6 y nghia kinh té va thyc tién. Trong nghién ctru
nay, ching t61 da xay dung va sir dung chuong
trinh TRANSIENTS Ver 8.0 dé tinh toan xéac dinh
phan bd va gia tri nudc va cho TTD Nam Mo 2.
Tir 6 da két luan rang khong can xay dung thap
didu ap cho TTD. Pong thoi, nghién ctru ciing dwa
ra dugc cac diéu kién dam bao diéu chinh 6n dinh
cho t6 may lién quan dén quy trinh dong mé voi
phun, pham vi lam vi¢c cta tuabin va gi¢i han
vung gia tri cia mémen da.

2. CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU

2.1. Co s& ly thuyét dé tinh toan nwéc va
trong duwong 6ng ap luc

Co so ly thuyét dé tinh toan nuwéc va 1a tur
phuong trinh bién d6i dong lugng Dalamber cua
khéi nude, tinh chit cong tic dung cua séng ap
Iwe nuée va (HO6 S§ Du, nnk 2003).

qn@,j‘
qne,j‘

(1

cac mit cat lién tiép; ky hiéu 0 chi thoi gian can
thiét dé song nudc va lan truyén gitra 2 mat cat
nghién ciru; ky hiéu » 14 sb tu nhién, thé hién tinh
tong quat ctia hé phuong trinh; n0, (n+1)0 chi cac
thoi diém lién tiép nhau; F(m?) 1a tiét dién thong
thiy cta duong dan c6 ap giita 2 mat cit nghién
ctru; c(m/s) 1a van tdc truyén séng nudc va trong
duong dan co ap giita 2 mat cit nghién clu;
2=9,81(m/s?) — gia tdc trong trudng; £ 13 hé sb ma
sat. Sir dung hé phuong trinh nay két hop voi cac
diéu kién ban dau va cic diéu kién bién cu thé ta
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c6 thé xac cac dic trung H, O cia ché d6 khong
6n dinh & tiét dién bat ky va thoi diém bat ky.

Trong nghién ctru nay, chung tdi da nghién ciou
ung dung phuong phap duong dac trung hé
phuong trinh truyén séng nudc va, mé hinh hoa so
d6, phan tir hoa, lap chwong trinh bang ngdn ngi
VISUAL BASIC dé giai bai toan trén. Chuong
trinh tinh toan xét dén cac dic tinh luu lugng va
momen cua tuabin, hé théng diéu chinh t6 may,
cac dac tinh thuy lyc va hinh hoc cua toan bo cac
chi tiét ciia hé thong ap luc, d6 dan hdi cua nudc
va vo duong 6ng (Nguyén Vian Son, nnk 2010).

2.2 Cac dac tinh thiy luc cia tuabin

Trén co so ban v& tuyén ning lugng, cac thong
s6 chinh ciia t6 may va duong dic tinh tong hop
cua tuabin, nghién ctru da tinh toan kha nang vung
lam viéc cua TTD nhu hinh 1.

Két qua hinh 1 cho thdy mé hinh tuabin c¢6 hiéu
suit kha cao, lya chon tuabin gdo, truc dung la
hop 1y. Tuy nhién, ving lam viéc déu bi thién vé
phia n,” thip (n,’- s6 vong quay quy din), dan dén
hiéu suét chua t6i wu va c6 xu thé 16ng tdc cao
hon. Ngoai ra, vung lam vi¢c déu bi vuot qua
duong han ché cong suit 95% kha xa, din dén
hiéu suat thdp hon va diéu khién cong sudt khé
khan hon, d& su cb. Trén co sé d6, nhoém tac gia
d3 dé xuét dugc giéi han vang 1am viée dé co thé
nang cao hiéu suat va dam bao cac diéu kién an
toan diéu chinh t6 may nhu sau: Tai myc nudc
thwogng luu la muc nudc dang binh thuong
(MNDBT), nha may c6 kha ning phat cong sut
vuot tai 110%. Tai myuc nudc thugng luu 1a muc
nude chét (MNC), nha may chi phat cong suét toi
da cong sudt twong tng d6 md dén 92%.
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Hinh 1. Pham vi vaing lam viéc cua TTD

2.3 Quy luat dong mé voi phun
2.3.1 Quy ludt dong voi phun

Aa(%A) (SIS
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Hinh 2. Dién bién dé mé van kim
va luu lwong qua tuabin

Dbi véi cac tinh toan cit tai, cac quy ludt dong
vOi phun ciia tuabin dugce lay 1a cac quy luat tuyén
tinh theo quy trinh cua can secvomotor. Gia tri T
la thoi gian cua toan by quy trinh secvomotor cua
voi phun véi van toc khong ddi tir méd toi da dén
d6 mo 0. Thoi gian ché khi bat dau chuyén dong
secvomotor cua voi phun 1a 0.2s. Qua tinh toan
voi cac gia tri toc d6 déng voi phun khac nhau,
chiing t6i d& nghi quy luat dong khan cp voi phun
gdm 02 doan (hinh 2) v6i do ché 0.2s, 46 m& voi
phun khong di.

Giai doan 1: Dong nhanh tir 46 mo trude su ¢d
vé d6 mo 12%, vai toe d6 dong 1a 2%/s (T=50s).
Chuyén dong dé dong tir d6 mé ban dau dén do
mé 12% voi thoi gian dong thuce té ciia mdi ché do
chuyén tiép 1a:

702+ 5126 @
50

Trong d6 Spq 14 vi tri hanh trinh trong d6i ban
dau cta secvomotor.

Giai doan 2: Pong nhanh tir 6 mo 12% vé
0%, voi toc do dong 1a 0.4%/s (T:=250s). Chuyén
dong dé dong tir 46 mo 12% vé 0% véi thoi gian
dong thuc té cia mdi ché do chuyén tiép la:
T, =12%/04%=30s.

Co céu lai tia: Trong qua trinh dong voi phun
khan cép khi gip su cb, co cdu lai tia s& chuyén
dong hudong dong chdy ra ngoai banh xe cong tac
trong khoang thoi gian 7%=2.0s.

2.3.2 Quy ludt mo voi phun

Dbi voi cac to hop tinh toan ting tai, quy luat
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thay d6i d6 md van kim cua tuabin dugc ldy 1a
truong hop nguy hiém nhét 1a tuyén tinh theo quy
trinh caa can secvomotor, véi tbe dd m& 13 2%/s,
hay T=>50s. Quy luat mé gdm 01 doan: Chuyén
dong dé mé tir 46 mé ban dau 0% dén 46 mé cudi
S. v6i van toe duoc xac dinh bang 1/T,; Thoi gian
mo thyc té cuia mdi ché d6 chuyén tiép la:

7 =520 (3)
100

Trong d6 S, 1a vi tri hanh trinh tuong dbi cubi
hanh trinh mé cia secvomotor, gia tri nay tuy
thudc vao cong suit cudi va mue nude ho chira.

2.4 Cic thong s6 md hinh tinh toan

Cac thong sb cua thiét bi thuy luc chinh cho
TTD Nam M6 2 duge cho dudi bang 1.

Bang 1. Cac thong s6 chinh ciia mé hinh tinh toan

Cic thong s chinh Ky hiéu Gia tri cac thong sb
Puong kinh Tuabin gao D, 1.87m/1.91 m
Sb vong quay dinh mirc va quay 10ng n/ng 600/1060
Momen da cua may phat GD? 450/356 tm2
MNDBT/MNC 1305.0 m/1287.5 m
Hinax/Himin 759.8 m/718.5 m
Cong suét dinh mirc t6 may TD Nam 60 MW
S6 t6 may Zim 2

3.KET QUA VA THAO LUAN

3.1 Kiém tra didu Kién xdy thap diéu ap
theo tinh toan ly thuyét

TTP Nam M6 2 1a TTD c¢6 tuyén ning luong
dai, cot nudc cao, diéu kién dia hinh kho khin
dé xay dung TPA (gia thanh cao). Viéc phan

tich va danh gia su can thiét c6 hay khong viéc
xdy TPA la quan trong. Theo cic cong thic
kinh nghiém (H6 Sy Duw, nnk 2003) nhom
nghién ctru tinh toan hing s quan tinh dudng
ham T, véi cac truong hop khac nhau, két qua
cho dudi bang 2.

Bang 2. Két qua tinh toan Tw

Trudng hgp tinh Théng sb Tw (s)
Phat cong suat dinh mirc tai cot nudc thiét ké | N=2x60MW=120MW 2.09
H=718.5m; 0=19.0m’/s
Phat vurt cong suat dinh mic tai myc nude chét | N=2x63.85MW=127.7MW 2.25
H=715.16m 0=20.34m’/s
Phat vuogt cong suit dinh muc tai cot nude | N=2x66MW=132MW 2.23
thiét ké H=731.12m; 0=20.58m’/s

Tir bang két qua tinh toan hing sd quan tinh
duong hdm tuong Gng voi cac ché do phat dién
khac nhau va kha nang phat dién cua thiét bi,
két qua bang 2 cho thdy gia tri trong khoang
Tw=(2.09s +2.25s). Két qua nay cho thiy c6 thé
xem xét loai bo thap diéu 4p, cang phu hop hon
khi cac té may str dung tuabin géo cung vdi co
cdu 14i tia dé han ché léng toc. Vi vay, nhom

nghién ctru kién nghi phuong an loai bo thap
diéu ap. Pong thoi, dé dam bao didu kién véan
hanh an toan va 6n dinh lau dai, két qua tinh
toan kién nghi chon ty sé T./Tw=3. Khi do,
momen da (GD?) s& nam trong khoang 410 T.m?
dén 450 T.m’.

3.2 Kiém tra diéu kién loai bé thap diéu ap
bang md phéng sb
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Biang 3. Cac td hop tinh toin ap lue nwéc va

Cac che d§ cat tai

TH1: Cit tai toan bo cong suit

N=2x60MW; Z;=MND

TH2: Cit tai toan bo cong suit

N=2x60MW; Z;=MNC

TH3: Cit tai toan bo cong suit

N=2x60MW; Z,=MNL

TH4: Cit tai toan bo cong suit 110%

N=2x66MW; Z;=MND

THS5: Cit tai toan bo cong sut tdi da

N=2x63.85MW; Z;=MNC

Cic ché d¢ ting tai

TH6: Tang tai to may cudi

N=60MW; Z;=MND

TH7: Tang tai t6i da to may cudi véi cong suit tdi da

N=63.85MW; Z;=MNC

Bing 4. Qua trinh déng mé twong wng véi cac ché dd chuyén tiép

Ché d6 chuyén tiép cac to Qua trinh déng mé voi phun
may thiy dién so: 1 2 3 4

| t(s) 0 0.2 30.9 60.9
s(%) 73.4 73.4 12 0

5 t(s) 0 0.2 33.75 63.75
s(%) 79.1 79.1 12 0

; t(s) 0 0.2 30.2 60.2
s(%) 72.2 72.0 12 0

A t(s) 0 0.2 39.85 69.85
s(%) 91.3 91.3 12 0

5 t(s) 0 0.2 40.2 70.2
s(%) 92 92 12 0

‘ t(s) 0 0.2 39.75
s(%) 0 0 79.1

. t(s) 0 0.2 46.2
s(%) 0 0 92

phong, cac két qua vé quy trinh dong mé va gia tri
ap luc nudc va trong ng cua bay td hop cho dudi
bang 4 va 5, hinh 3,4,5.

Bay t6 hop tinh toan dwoc phan tich va tong
hop dudi bang 3. Trén co s& cac s liéu duoc cung
cap, nhom nghién ctru tién hanh tinh toan mé

Biang 5. Cac két qua tinh toan nwéc va va dao dong trong thap diéu ap

Chédd | Cotnuoc | Cotnudc | Cao dd dudng do ap o )
, N o ) ; Cot nudc ap lyc nude va

chuyén tinh phat dién tai tuabin

tiép Hom) | Ha(m) | Zuo(m) | Zoio(m) | Ho(m) | Hiin(m) | Emax (%) | Emin (%)
1 2 3 4 5 6 7 8

THI1 760.0 737.41 1364.81 1271.32 819.81 726.32 11.2 -1.5
TH2 742.5 718.69 1349.36 | 1255.31 804.36 710.31 11.9 -1.2
TH3 765.1 742.83 1369.04 | 1276.83 824.04 731.83 10.9 -1.5
TH4 760.0 732.18 1362.08 | 1277.09 817.08 732.09 11.6 0.0

40
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Chédd | Cotnuoc | Cotnudc | Cao dd dudng do ap o )
. N o ) . Cot nudc ap lyc nude va
chuyén tinh phat dién tai tuabin
tlép HO(m) Hfd (m) Zmax(m) Zmin(m) I—Imax(m) I—Imin(m) Cfmax (%) &min (%)
THS 742.5 715.16 1343.79 1260.06 798.79 715.06 11.7 0.0
TH6 742.5 718.69 1281.65 1235.12 736.65 690.12 2.5 -4.0
TH7 742.5 715.16 1281.08 1233.82 736.08 688.82 2.9 -3.7
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Hinh 3. Biéu do dién bién dp luc nuée va,
lvu lwong qua to may
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Hinh 4. Biéu do6 phdn b6 ép lyc nwée va lom
nhat doc theo chiéu dai TNL

Puong phan bd ap luc nho nhit doc theo tuyén

B e nang luong xuét hién & t6 hop s6 7 (bang 5, hinh
o I e Y 5). Phan bo 4p luc nho nht doc TNL cho thdy
12500 TN dam bao an toan khong xuat hién ap sudt chan

0.0 1000.0 2000.0 30000 20000 5000.0 6000.0 7000.0L(m)

Hinh 5. Biéu do6 phdn b6 ap luc nuée va
nhé nhat doc theo chiéu dai TNL
Két qua tinh todn cho thdy cot nude ép luc nude va
16n nhat xuat hién & t6 hop s6 3 [a Hmax= 824.0 m (bang
5, hinh 3). Miic d0 gia ting 4p luc nude va twong dbi 1a
10.9% Ia phti hop, dam béo han ché ap Iuc nudc va.
Puong phan bd ap luc lon nhit doc theo tuyén
nang luong xuét hién & t6 hop s6 3 (bang 5, hinh
4), cao 6 dudng do ap 10n nhét 13 Z,,=1369.0 m.
Dé nghj sir dung két qua phan bd ap luc doc tuyén
nang luong (TNL) dé thiét ké két cau gia cb him
va duong ng 16t thép.

khong trén tuyén ham doan tir cra ldy nudc
(CNN) dén giéng dimg.

Van téc vuot tdc tam thoi 10n nhét cua td may
xuat hién & t6 hop sb 4 (ct tai 110% ca hai to
MAy) 7max=839.0 vong/phut. Vuot téc tam thoi
twong d6i 16n nhat nho hon 40%, két qua trén 1a
hop ly va dam bdo trong pham vi cho phép.

Vi két qua mo phong nay cé thé thdy rang cac
gi4 tri v& phan b va gia tri nudc va 1a hop 1y va
dam bao trong pham vi cho phép, va khong can
phai xay TBA.

3.3 Két qua tinh toan dam béo diéu chinh
on dinh t6 may

Bang 6. Cic to hop tinh toan dam bao diéu chinh 6n dinh t6 may

T6 hop tinh

Théng sb

THS: Khoi dong to6 mdy, kiém
tra 6n dinh khi khi tbc do quay tir
48Hz 1én 50Hz.

Khi 01 t6 may dang phat dién v6i cong sudt N=60MW thi khoi dong
t6 may s6 2 dén khong tai va van téc quay dat van téc quay dong bod
chuén bj hoa luéi; kiém tra 6 6n dinh khi dua téc d6 tir 48Hz 1én
50Hz (tbc d6 dinh mirc).

TH9: Piéu chinh cong suit dén
vuot tai tir cong suit dinh murc,
khi muc nude hd chira 1a MND.

Khi 02 t6 may dang phat dién v6i cong sudt N=2x60MW; ning cong
suit t6 may dén cong sudt vuot tai 110% N= 2x66MW; cao trinh
myc nudc thugng luu 1a MND.
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T6 hop tinh

Thong sb

TH10: Picu chinh giam cong
sudt tir cong suat dinh muc khi

Khi 02 t6 may dang phat dién v6i cong suit N=2x60MW; ha 10%
cong suit to may dén cong sudt N= 2x54MW; cao trinh muc nudc

muc nudc ho chira 1a MND thuong luu la MND.
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Hinh 6. Két qua tinh todn ché dp chuyén tiép so 8
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Hinh 7. Két qua tinh todn ché dp chuyén tiép sé 9
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a. Biéu do dién bien cot nuoc
va luu lwong qua to may

b. Biéu do dién bién

vdn toc quay

¢. Biéu do dién cong suat
phat dién cua to may

Hinh 8. Két qua tinh todn ché dp chuyén tiép so 10

Ngoai cac diéu kién vé dam bao gidi han nudc
va thi can thiét phai kiém tra cac diéu kién dam
bao 6n dinh diéu chinh t6 may. Ba t6 hop tinh
toan (t6 hop s6 8 dén td hop sb 10) duoc cho dudi
bang 6. Cac két qua twong tng cho dudi db thi tir
hinh 6 dén hinh 8.

Céc két qua tir hinh 6 dén hinh 8 cho thiy cac
t6 may dap tmg tot cac diéu kién on dinh khi khoi
dong va diéu chinh cong sudt. Thoi gian diéu
chinh 6n dao dong tir 80 gidy dén 120 gidy, do
léch tan s6 tirc thoi trong khoang -6% dén +6% 1a
hoi 16n. Do d6, can xem xét ting mémen da GD?
cla to may 1én 450 T.m>
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4. KET LUAN

Nghién cuu da xay dung va st dung chuong
trinh TRANSIENTS Ver 8.0 dé tinh toan xac dinh
phan bd va gia tri nudc va cho TTD Nam Mo 2.
Céc két qua dat duoc gom:

(1) Thong qua két qua tinh toan 1y thuyét va
md phong, kién nghi khong can xdy dung thap
diéu ap cho TTD Nam M6 2.

(2) Nghién ctru da dé xuét duoc gi6i han ving
lam viéc dé c6 thé nang cao hiéu suat va dam bao
cac diéu kién an toan diéu chinh to may nhu sau:
Tai myc nudc thugng Iuu 1a muc nude dang binh
thuong, nha may c6 kha ning phat cong sudt vuot
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tai 110%. Tai myc nudc thugng luu 1a myuc nude
chét, nha may chi phat cong suit t6i da cong sut
twong tmg d6 mo dén 92%.

(3) Nghién ctru di dé xuét duge quy luat dong
khan cdp voi phun gdom 02 doan (hinh 2) v&i do
ché 0.2s, déng thoi dé xudt thoi gian co ciu 14i tia

nudc cua tuabin gao cat tia ra khoi banh xe cong
tac trong khoang thoi gian nho hon 2.5 giay khi
ct tai su co.

(4) DBé dao bao van hanh 6n dinh, an toan lau
dai, nghién ctru d& xuit chon momen da to6 may
GD? trong khoang 410 t.m* dén 450 t.m”.
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Abstract:
EVALUATING THE DISTRIBUTION OF WATER HAMMER PRESSURE IN THE PRESSURE
PENSTOCK AND CHECKING CONDITIONS TO ENSURE STABLE ADJUSTMENT OF THE
HYDROPOWER UNIT BY TRANSIENT NUMERICAL SIMULATION

This study uses the Transient numerical simulation software to analyze and evaluate the distribution of water
hammer pressure in the pressure pipeline of Nam Mo 2 Hydropower Station. From the above results, the
authors have proposed solutions to improve the project exploitation efficiency. At the same time, the study
also provides the conditions to ensure stable adjustment for the unit related to the nozzle opening and
closing process, the limit of the turbine's working zone and the reasonable value of the momentum torque. In
this study, we have studied and applied the method of characteristic curve system of water hammer wave
transmission equations, modelized the diagrams, elementalized, and set up the program in Visual basic
language. The calculation program includes the torque and flow characteristics of the turbine, the unit
control system, the hydraulic and geometrical properties of all the details of the pressure system, the
elasticity of the water and the pipe shell. Compared with the theoretical and experienced results, the
numerical simulation results by this software are reliable and have been widely applied in practice.
Keywords: Water hummer, Hydropower station, turbine, unit.
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