~ NGHIEN CUU LUA CHON CAO TRINH
THIET KE PAY KENH THAO CUA TRAM BOM TIEU

La Dirc Diing' Nguyén Tuén Anh’

Tém tit: Bai bdo nay dé xudt cach xdc dinh cao trinh thiét ké day kénh thao cua cdc tram bom tiéu

dua trén nguyén tac tiét kiém nang heong bom. Qua xem xét so sanh tong dién nang tiéu thu cia

tram bom twong ung voi cdc truong hop cao trinh day kénh thdo dwoc xdc dinh ung voi muc nuoc
bé thdo thiét ké tan sudt 10%, 30%, 40%, 50% va 60% cia hai tram bom tiéu thuc hé thong Bic
Nam Ha, bai bdo kién nghi dé lwa chon cao trinh thiét ké ddy kénh thao hop 1y nén xem xét mot sé

tan sudt thiét ké ciia muec nueée bé théo thay vi 10% nhu hién nay.

Twr khoa: Muc nudc, cao trinh day kénh thao, tram bom tiéu.

I. PAT VAN PE

Theo cac tai liéu huéng dan va quy dinh hién
hanh, khi thiét ké cac tram bom tiéu, luu lugng
bom va muc nudc ¢ bé thao thiét ké thuong
dugc xic dinh twong tmg véi tan suat 10%.
Trong rat nhiéu trudng hop, khi chon muyc nudc
bé thao thiét ké vé6i tin suit 10% dan dén muc
nude thiét ké bé thao cao, kéo theo diy kénh
thio cao. Trong qué trinh van hanh, nhiéu thoi
gian muc nudc trong bé thio co thé cao hon
dang ké so voi muc nude lii ngoai séng, tic 1a
khi d6 xuét hién cét nude dia hinh dw thira [4]
(dac biét ddi voi cac tram bom tiéu ra song
Hong, khi twong quan giita mwa gdy Gng ngap
trong dong va lii ngoai séng thap).

Mit khac véi tiéu chudn thiét ké nay, vung
hiéu suit cao cua may bom dugc chon tuong
tmg cot nudc thiét ké (Gng voi muc nudc bé
thao thiét ké tan suat 10%). Nhung trong qué
trinh van hanh tram bom, phﬁn lon thoi gian
may bom lam viéc véi myuc nudc & bé thao thap
hon muc nudce thiét ké va do muc nudc bé hut
thay d6i khong dang ké nén may bom chu yéu
lam viéc v&i cit nudc thr?ip hon c6t nude thiét
ké, din dén may bom thudng lam viéc trong
ving hiéu suat khong cao.

Nhimng tinh trang trén din dén lam ting ning
luong bom. Ngoai ra, do muc nudc bé thio

! B6 Tai nguyén va Moi trrong.
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thuong xuyén cao hon muc nude 1 ngoai sdng,
dan dén tinh trang x6i 16 kénh xa va bd song.
Do d6 viéc nghién ctru cai tién phuong phap xéac
dinh muc nude bé thao thiét ké va cao trinh day
kénh thao thiét ké cta tram bom tiéu nham tiét
kiém dién ning tiéu thy, han ché x6i 16, dam
bao an toan cho kénh thao va ven song sau kénh
théo cho cac tram bom tiéu 1a rit can thiét.

II. PHUONG PHAP NGHIEN CUU

Nghién ctru ung dung phuong phép phan tich
hé théng cho bai toan thiét ké. Him muc tiéu
dugc chon 1a tong dién ning tiéu thy nho nhét.

Trong bai bao niy, cac tac gia dé xuit xem
xét nam phuong an muc nudc bé thao thiét ké
va cao trinh ddy kénh thao tuong Ung cac tin
suit 10%; 30%; 40%; 50% va 60%. Dé dam bio
may bom 1am viéc dugc trong truong hop kiém
tra, muc nudc bé thio 16n nhat dugc xac dinh
theo quy dinh hién hanh. Trong nghién ctru nay,
chon tan suit kiém tra 13 5%. Cac budc thuc
hién nhu sau:

Buwée 1: Xéac dinh cac gid tri myc nudc song
va myc nudc bé thao thiét ké tuong Gmg voi 05
tan suat 12 10%; 30%; 40%; 50% va 60%.

- Muc nuée bé théo thiét ké xac dinh nhu sau:

ZX =75 py, 1)

Trong d6: Z* = Myc nudc séng binh quan
07 ngay l6n nhat, tai vi tri tram bom, ung voi
tan suat thiét ké 10%; 30%, 40%, 50% va 60%;
he = Ton thit thuy luc tur bé théo ra song, so bd
chon hy= 0,2 m.
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- Muc nudc bé thao 16n nhat duoc xac dinh

nhu sau:
max__ 75%
Z _Z] ngaymax +hy 2
0,
Z37% e = Mutc nuée song binh quan mot

ngay 16n nhét, tai vi tri tram bom, ung voi tan
suat thiét ké kiém tra P=5%.

- Muc nude bé thao nhé nhit xac dinh nhu sau:

Z™" = Zdkt +hygmin (3)
hiemin = Chiéu sdu muc nudc nho nhat trong
kénh thao.

Buée 2: Ung v6i mdi tan suit, cao trinh thiét
ké day kénh thdo duoc xac dinh theo cong thirc
sau:

Zdkt=Z"*- hyu 4)

Zdkt = Cao trinh thiét ké day kénh thao.

haae = Chiéu su nuée trong kénh thao tuong
mg v&i luu luong thiét ké.

Cac kich thudc va cao trinh bo cia kénh thao
duoc xac dinh theo cac hudéng dan hién hanh.

Budée 3: Tinh toan tong dién ning tiéu thuy
cua tram bom trong cac nam qué khir cho tung
phuong an thiét ké cao trinh day kénh théo.

bién nang ti€u thu trong mdt nam cla tram
bom dugc tinh toan theo cong thirc sau:

E=Y

Trong do:

9,81.Q7.Hi .

T1 (5)

ni

E = Dién nang ti€u thu cua tram bom trong
mdt ndm xem xét (Kwh);
Q; = Luu lugng bom cua tram trong thoi
doan i (m?/s).
Qi=n;. Qumi (6)

n; = s0 may bom lam vi¢c trong thoi doan thir i.

nj
_ .ﬂound(q?tjﬂ) (nu Round (’;E:U) < N) ) (7)
l N (nu R.ouncl( Qt_j } = N) J
\ G 1mi.

(Round 1a phép toan liy phan nguyén)
Qs = Luu luong tiéu cua luu vuce tinh tir mua,
duoc xac dinh dua trén tinh todn qua trinh mua -

dong chay cia cac trin mua trong qua khi.
Trong nghién ctru nay, dua trén tai liéu mua
ngdy va tai liéu s dung dit cia khu vuc, tién
hanh tinh toan luu lugng tiéu cia ving trong
laa, thd cu, hoa mau,... va toan khu vuc theo
phuong phap dugc gidi thiéu trong [1]; Qimi =
Luu lugng cia mot mady bom trong thoi doan
thtr i, xac dinh dya trén duong dic tinh H~Q cua
may bom va cft nudc Hi.
H; = Cot nudc bom trong thoi doan thir i (m).

Hi = Zpi — Zoni + 2 hims ®
Trong d6: Zyi = Muc nudc bé thao trong
thoi doan 1.

Zoi=Zaw +hi néuZgg+h > Zoi+ hy (9)

Ziwi = Zgi+ hy néu Zay +hi <Zg;+ hy (10)

Trong d6: h; = chiéu sdu nudc trong kénh
thao trong thoi doan i, dugc xac dinh dya trén
kich thudc mit cat kénh thao va luu luong bom
Qi; Zsi = Muc nudc séng tai vi tri tram bom
trong thoi doan i;

Zoni = Muc nudce bé hat trong thoi doan i;
S hms = Tong ton that cot nude trong dudng dng
hut va day ciia may bom.

Yhs = S.Q%1mi (11)

S = Sirc can cua duong 6ng hit va diy coa
may bom.

ni = hiéu suét ctia tram bom trong thoi doan
thtr 1, xac dinh dya trén duong dac tinh n~Q cia
may bom va hiéu sudt dong co, mang dién.

T; = Thoi gian bom trong thoi doan thir i (gio).

N = s6 may bom lam viéc 16n nhét ciia tram bom.

Buérc 4: Phan tich két qua va dé xuat phuong
an chon.

III. KET QUA VA THAO LUAN

Ap dung cac budc tinh toan nhu trinh bay &
trén cho hai tram bom tiéu Cdc Thanh va Hiru
Bi thudc hé théng tiéu Bic Nam Ha. Két qua
tinh toan cho 2 tram bom theo cac tin suét thiét
ké 10%; 30%; 40%; 50% va 60% nhu sau:

1. Tram bom Coc Thanh
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Bang 1. Cac thong so thiét ké ciia tram bom Céc Thanh

T PAl PA2 PA3 PA4 PA5
(P=10%) | (P=30%) | (P=40%) | (P=50%) | (P=60%)

Muc nudc bé thao thiét ké (m) 4,49 3,63 3,32 3,07 2,73
Muc nudc bé thao kiém tra (m) | 5,28 528 528 528 5,28
C?o trinh day kénh thao thiét 132 0.43 0.15 0,10 0,44
ké (m)
Chiéu cao kénh thao thiétké (m) | 4,46 5,35 5,63 5,88 6,22
bién nang tiéu thu tor nam
1990 dén 2012 (10°Kwh) 50,030 45,411 44,100 42,952 42,810

Tir két qua tinh toan cho thdy, tong dién ning
tiéu thu ciia tram bom Cdc Thanh tir nim 1990
dén nim 2012 giam dan theo muyc nudc song
thiét ké tmg véi tan suat thiét ké 10%, 30%,
40%, 50% va 60% do cot nudc dia hinh du thira
giam dan. Toéng dién ning tiéu thy Ung véi
truong hop tan suat thiét ké 50% giam 1,107.10°
Kwh so véi truong hop tan suét thiét ké 40%;
giam 2,418.10° Kwh so v6i truong hop tin suit
thiét ké 30% va giam 7,038.10° Kwh so véi

truong hop muc nude song véi tan suat thiét ké
10%. So véi phuong an tan suat 50%, phuong
an tan suat 60% c6 téng dién ning tidu thu giam
khong dang ké (0,142.10°Kwh) do cot nude dia
hinh du thira tién gan dén khong. Tuy nhién,
phuong an nay (60%) c6 cao trinh day kénh
thao thip hon 0,34m so voi phuong 4n tan suat
50% dan dén lam tang chi phi xay dung. Do vay
phuong an tan suat 50% nén dugc chon.
2. Tram bom Hiru Bi

Bang 2. Cac thong so thiét ké ciia tram bom Hiru Bi

T PA1 PA2 PA3 PA4 PAS
(P=10%) | (P=30%) | (P=40%) | (P=50%) | (P=60%)
Muc nude bé théo thiét ké (m) 6,19 4,93 4,52 4,16 3,83
Muc nudée bé thao kiém tra (m) 7,21 7,21 7,21 7,21 7,21
Cao trinh d4y kénh thao thiét ké (m) 3,56 2,30 1,89 1,53 1,2
Chiéu cao kénh théo thiét ké (m) 4,15 5,41 5,82 6,18 6,51
aD;Enz (;’132“*‘(;1 (t)‘fl‘éwtgl wrndm 19901 54008 | 21556 | 20456 | 19.821 | 19711

Tir két qua tinh toan trén cho thiy, tong dién
nang ti€u thy cua tram bom Hitru Bi tor ndm
1990 dén nam 2012 ciing giam dan theo tan suat
thiét ké 10%, 30%, 40%, 50% va 60% do cot
nu6e dia hinh du thira giam dan. Tong dién
ning tiéu thy ing véi tan suat thiét ké 50% giam
2,711.10° Kwh so vé6i truong hop tin suét thiét
ké 40%; giam 3,810.10° Kwh so vdi truong hop
muyc nudc séng véi véi tan sudt thiét ké 30%;
giam 6,263.10° Kwh so véi truong hop muc
nudc song voi voi tan sut thiét ké 10%. Ciing
tuong ty nhu tram bom Cdc Thanh, phuong an
tan suat 60% cua tram bom Hitu Bj c6 téng dién
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ning tiéu thy giam khong dang ké (0,11.10°
Kwh) so v6i phuong an tin suat 50% nhung cao
trinh day kénh thao thap hon 0,33m. Do vay,
phuong an tan suat 50% c6 thé hop 1y hon.

Két qua diéu tra khao sat cho thdy, dién ning
tiéu thu tinh theo 1y thuyét ¢ trén ciing xap xi
v6i dién nang ti€u thu trong thuc té clia cac tram
bom nay.

Mit khac, két qua tinh toan trén cho thr?iy,
chiéu sau kénh thao ting dan khi ting tin suat tir
10% dén 60% do cao trinh day kénh thao ha
thap dan. Chiéu sau kénh thao ung véi tan suat
50% trong hai truong hop trén c6 thé chap nhan
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duoc vi n6 khong qua 16n.

Luu ¥ rang, két qua tinh todn muc nudc bé
thao néu trén duoc xac dinh dua trén sd liéu
thity vin cia 19 gan ddy, do vay n6 co thé s&
khéc so véi s6 liéu muc nude thiét ké cua tram
bom trudc day.

IV. KET LUAN VA KIEN NGHI

Khi thiét ké tram bom tiéu, viéc lya chon
muc nudc bé thao thiét ké va cao trinh thiét ké
day kénh thao c6 y nghia kinh té va ky thuat,
anh huong dén chi phi xay dung va quan 1y van
hanh. Theo c4ch xdc dinh muc nudc bé tho
thiét ké va cao trinh day kénh thao hién nay
thuong dan dén sy lang phi ning lugng bom do
tao ra ¢t nudc dia hinh du thira va do may bom
thuong lam viéc trong ving hiéu sudt thip hon
hiéu sudt thiét ké. Do d6 can thiét phai nghién
clru cai tién cach xac dinh muc nude bé thao va
cao trinh day kénh thao. Bai bao da gidi thi¢u
céc budc tinh toan dé lya chon hop 1y cao trinh
day kénh thao thiét ké va mg dung cho hai tram

TAI LIEU THAM KHAO

bom 16n cia hé thong Bic Nam Ha. Két qua
tinh toan cho thdy khi cao trinh day kénh thao
duoc ha thép, téng dién nang tiéu thy s€ giam do
cdt nudc dia hinh du thira gidm. Do vay khi
thiét ké cn xem xét nhidu murc tan suit khac
nhau (30%, 40%, 50%...) thay vi chi chon tan
suat 10% nhu hién nay.

Nghién ciru nidy méi chi dé cap dén khia
canh tiét kiém ning luong bom, chua dé cap dén
chi phi xay dung kénh thao va bé thao. Ngoai ra,
nghién ctru méi khdo sat cho hai tram bom tiéu
& gan ving anh hudng tridu. Dbi voi cac tram
bom ti€u ¢ vung phia thugng Iuu nhu tram bom
Lién Mac, Pong My, Phu Pong,...thi su chénh
léch vé dién nang tiéu thu giita cdc phuong 4n
c¢6 thé s& cao hon nhiéu. Do vy can ¢ thém
nhiing nghién ctru tuong tu cho cac tram bom &
cac ving khac nhau, thudc cac hé thdng song
khac nhau va xét dén ca chi phi xay dung bé
thao va kénh thdo, tir d6 tong hop dé kién nghi
stra ddi tiéu chuan thiét ké tram bom tiéu
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Abtract

STUDY ON THE SELECTION OF DESIGN ELEVATION OF DISCHARGE CHANNEL
BOTTOM OF DRAINAGE PUMPING STATION

This paper presents a proposal for improving the selection of design elevation of discharge

channel bottom of drainage pumping station. By comparing the total electric energy of two drainage
pumping stations of Bac Nam Ha irrigation-drainage system corresponding to design water levels of
10% 30%, 40%, 50% and 60% frequency at the discharge tank and channel of the pumping stations,

the paper proposes that it is necessary to consider some design frequencies of water level of

discharge tank of drainage pumping station in order to find out an optimal design option.

Keywords: water level, elevation of discharge channel bottom, drainage pumping station.
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