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Tom tit: Cac tram thuy dién co duwong dén ap lyc dai co dac diém la khi lam viéc véi cong sudt
16i da thi tén thdt thuy luc trong dwong ham dan nudce khé I6n lam giam hiéu qud dimg nwée phdt

dién, dac biét la vao thoi ky kiét nuoc. Muc tiéu cua nghién cuu la xudt phat twr dac diém cong trinh

va ddc tinh hiéu sudt ciia thiét bi cua tram thuy dién, thong qua phdn tich tinh todn xdy dung mé
hinh mé phong dé tim ra ché dé vin hanh dam bdo muc tiéu ndng cao hiéu sudt tuéc bin, gidm ton

that thuy lwc trén hé thong cong trinh dan niede nhung van dam bdo tang san lwong phat dién vao

gio' cao diém, nham tang hiéu qud tai chinh cho chi dau tw va giam cdng thang vao gio cao diém
cho hé théng dién sé giam dwoc chi phi ldp mdy cho hé thong dién.

Tir khod: Tram thuy dién; Puong dan cé dp; Ton that thuy luc; Piéu tiét dong chay; Hiéu sudt

tuéc bin; Biéu do phu tdi.

1. PAT VAN PE

TTP duong din cb tuyén nha may lui xa vé
ha Iuu so voi tuyén dap nham khai thac cot nudc
dia hinh sau tuyén dap. Pic diém chung cia cac
TTP kiéu nay 1a hd chtra nho, kha ning diéu tiét
dong chay cia hd khong 16n. Bén canh do,
trong truong hop diéu kién thuan loi van co the
xay dung cac TTD duong dan c6 hd chua 16m,
nhung ty 1€ cdt nudc tao ra do dap so véi cot
nuéc tao ra do dudng din van rat nhé. Cac TTD
loai nay c6 duong dan dai 1a ton that cot nudc
16n nhit trén tuyén ning luong 1 rat 16m, c6 thé
chiém toi khoang (5+15)% cot nude tinh 16n
nhit. Do d6 hiéu suat ciia cac TTP nay khong
nhitng phu thudc va hiéu suat cia cac thiét bi
trong nha may ma con phu thudc rat 16n vao ton
that cot nude trén tuyén ning luong.

Trong tinh hinh thoi tiét dién bién that
thuong, viée dua ra ché do van hanh hop 1y dé
khai thac c6 hiéu qua cac TTD la rat can thiét.
Véi céc thiét bi san c6, chi véi phuong an van
hanh hop 1y c6 thé nang cao hiéu qua khai thac
ngudn nudc dé phat dién rat co y nghia thuc
tién. Hién nay c6 nhiéu phuong phap diéu hanh
ho chira, trong d6 dung BIEU PO PIEU PHOI
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dang duogc st dung phd bién, phuwong phap nay
kha hiéu qua dbi véi cac TTD kiéu dap hoic 1a
TTD c6 duong din nudc ngin. Véi cac TTD
duong dan c6 duong dan ap luc dai, khi ngudn
nuéc han ché, néu tap trung phat dién véi cong
suat toi da vao gio cao diém, ton that thuy luc
trong duong ham rat 16n, nén lam giam hiéu qua
stt dung nudc dé phat dién. Do d6 chang toi
nghién ctu xdy dung ché d6 van hanh, phan
phdi lai cong suat phat dién hop 1y cia TTD ¢
duong dan ap luc dai dé nang cao hiéu qua sir
dung nudc phat.

2. PHUONG PHAP TiNH TOAN PHAN
PHOI LAI LUU LUQNG PE PHAT PIEN

Budre 1: Can ctr vao kha niang diéu tiét cua hd
chira, du bao thuy vin ciing biéu do diéu phdi, tién
hanh tinh toan diéu tiét dong chay dai han, phan
phdi lwong nude phat dién cho timg ngay.

Bwéce 2: Tu két qua tinh toan phan phdi
luong nuéc phat dién cho ting ngay, ta tién
hanh phan phdi lai dong chay cho céc gid trong
ngay theo cac khoang thoi gian (Gid cao diém,
gio thip diém, va gid yéu cau dung dién trung
binh). Pé giam cing thiang thiéu dién vao gid
cao diém, nén luong nudc dugc phan phdi theo



nguyén tic wu tién tir gid cao diém dén gio yéu
cau dién trung binh va cudi cung luong nudc
con du méi phan phdi cho gio thap diém.

Budre 3: Cian clt vao dic tinh thiét bi va mirc
d6 ton that thuy luc ctia duong ham ta tinh toan
phan phdi lai lugng nudc cia timg thoi diém, sb
gio phét dién, cong sudt phat va sd luong to may
tham gia phat dién véi ham muc tiéu 1a lugng
nude da duge xac dinh trude khong doi, nhung
cho san lugng dién 16n nhat.

3. KET QUA TINH TOAN CHO TTP ZA HUNG

TTP Za Hung c6 2 t0 may cOng suit
2x15MW; cot nude lam viée tr 70-80mét; duong
din nudc dai hon 4km, ton that thuy lyc trén
dudng ham din nudc co ap kha 16n, khi phat cong
suat lip may ton that thuy luc khoang 10%.
Puong dac tinh van hanh cua TTD Za Hung dugc
thé hién trén hinh 1 va hinh 2.

BETCT clia TB

m EETCT ciia TTE theoT
e EDTCT cila TTE theo ™,

diém gidi han 1-2 18 mé

kdl ikl Rk
Hinh 1: Puong dac tinh cong tac cua TTP.

Hinh 2: Duwong ddc tinh van hanh cua TTP da
xét dén ton that trong dwong ham.

K¢ét qua tinh toan cho 2 trudng hop:

Truong hop 1: tinh thuy nang nhu binh
thuong, thyc hién diéu tiét dong chay dai han
phan phdi luong nuée cho ting ngay, dbi véi
md ngay s& phat cong suat toi da vao gio cao
diém (E1) cho dén khi nao hét lugng nudc da
duoc phan phdi, néu van con nuée thi sé tiép
tuc phat hét cong sudt vao trung binh diém
(E2), luong nude con lai s& phat vao gio thap
diém (E3).

Trudong hop 2: Phan phdi sir dung nude theo
3 budc nhu phuong phdp da néu & muc 2.

Bingl: Két qua tinh todn thuy néing cho 2 truong hop

A El E2 E3 E Chénh léch
10°kWh 10°kWh 10°kWh 10°kWh dE(%)

TH]1 58.09 47.79 13.49 119.37

TH2 58.55 48.41 13.74 120.69 1.10

Vi két qua tinh toan trén ta thiy, néu tinh
toan xac dinh ché do van hanh hop 1y c6 thé
nang cao san lugng dién cua tram thuy dién
c6 dudong dan dai, ton that thuy luc 16n (tinh
toan cho TTD niay cé tén that thuy luc
khoang10% cdt nudce) lén 1,1%. Pay la mot
con s6 khong nho.

Chang t6i tién hanh nghién ctru tinh toan

tuong tu cho mdt sd tram thuy dién c6 duong
dan ap luc dai khic nhau, c6 ty 1¢ tén that thuy
luc trén cot nude tir 5% dén 20%. Két qua tinh
toan cho thiy tinh toan t6i wu van hanh tram
thuy dién theo phuong phap néu trén nang cao
dugc san lwong dién tir 0,5% dén 3% (Hinh 3),
dem lai hiéu qua kinh té rat 1on. Tir d6 ta thay
rang, ddi v6i cac TTD c¢o duong dan cang dai
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cang khong nén phat cong suat tdi da, khi lugng 4. KET LUAN

nuéc dén han ché. Dbi v6i cac tram thuy dién Két qua nghién ctru cho thdy ring, véi cac
nay chi nén phat cong suét téi da khi diéu kién tram thuy dién c6 duong dan dai, ton that thuy
thuy vin doi dao, dé tan dung nudc thira. luc 16m c6 ché d6 van hanh hop 1y s& han ché
duoc ton that va nang cao dugc san lugng dién.
520 2 1 1 Két qua nghién ctru rit c6 ¥ nghia khoa hoc va
2.50 | | | thuc tién, dem lai hiéu qua kinh té nhét dinh.
?22 Ké'j: qua nghién ctru trén day chua xét vdé'n cac
1.00 yéu ‘céu dung n}r(’wc ha Iuu va lqi dung tong hqp
050 - ‘ ngudn nude, néu nghién clru tong hgp cac van
0.00 o . o 6 m b 7E10%9) dé trén nghién ctru s& co ¥ nghia hon. Két qua

nghién ctru phu hop ap dung cho cac tram thuy
Hinh 3: Tuong quan giita chénh léch dién hiong va dién vira va nho, it anh huong dén moi truong..

miukc dg ton that thuy liec trong dwong ham dan mede.
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Abstract
STUDY OPERATING MODES OF LONG PENSTOCK HYDROPOWERS
HYDROELECTRIC AND RENEWABLE SUBJECT

Dr. Nguyen Van Son

The particular traits of long penstock hydropowers are quite much hydraulic losses when operator
with maximum capacity that reduces water use efficiency in electricity generation, especially in water
scarce period. The object of study is from the project characteristic and performance characteristic of
the hydropower equipments, through analytical modeling calculations to simulate the operating modes
to ensure the goal of improving turbine efficiency, reducing hydraulic losses in the system of water
conduct constructions, while ensuring increased output electricity generation at peak hours, to increase
financial performance for investors and reduce stress during peak hours for electric system will reduce
costs of machine installation for electricity system

Keyword: Hydropower, penstock, hydraulic losses, flow regulate, turbine efficiency, charge graph
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