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TIM HIEU NGUYEN NHAN HAN CHE CONG SUAT VA GIAI PHAP
KHAC PHUC CHO TRAM THUY PIEN A VUONG 3

Nguyén Vin Nghia
Truwong Pai hoc Thuy loi

Tém tat: Cong trinh thity dién A Vwong 3 la dang thuy dién diéu tiét ngay cé cét nude thap sir
dung tuabin canh quat. Cong trinh da dwa vao van hanh tur 08/2016, tuy nhién tram thuy dién nay
khéng phat dwoc cong sudt thiét ké di hé da tich day nwée. Bai bdo da tim hiéu nguyén nhdan han
ché cong sudt va dé ra cach khac phuc, ha thap cao dg day kénh xd ha luu la mét gidi phdp nham
ndang cao hiéu qua phat dién cho tram thuy dién nay.

Tw khéa: Cong trinh thuy dién, Tram thuy dién, A Vwong 3, hiéu qua nang luwong, dién nang mua
khé, diéu tiét ngay.

Summary: 4 Vuong 3 hydropower construction is a daily regulary hydropower that has low head
using Kaplan turbine. This construction was operated from August 2016, but this hydropower did
not achieve the capacity by design although the upstream reservoir was full. This paper studied
the causes of limited capacity and proposes a method to resolve, dredging the bed downstream
chanal is a solution to improve the effective energy of this hydropower.

Keywords: Hydropower construction, Hydropower plant, A Vuong 3, effective energy, power of
dry season, daily regulation.

1. GIOI THIEU Tuy, [1].

Cong trinh thuy dién A Vuong 3 nam trén song A
Vuong, thudc dia phan xa A Vuong, huyén Tay
Giang tinh Quang Nam. Luu vuc song A Vuong
nam trong khu vuc khéng ché tir 15°46°04 -
16°04> vi 6 Béc va 107°23 - 107°43° kinh d6
Dong. Phia Bic giap vé6i luu vuc song Ta Trach
(phu luu cép 1 coa luu vuc song Huong), Phia
Nam gidp véi cac luu vuc song cap 1 clia song
Bung, phia Pong tiép giap v6i luu vuc song Con
(phu Iuu cip 1 ctia song Vu Gia Thu Bén), phia
Tay tiép giap voi luu vuc séng Sé Kong. Tong
dién tich luu vuc song A Vuong 1a 780 km? voi
chidu dai séng chinh 1a 73 km va d6 ha thip
khoang 1280m. Song A Vuong 12 mdt trong
nhitng song nhanh cta song Bung thudc hé théng
song Vu Gia Thu Bon, bit ngudn tir viing niii phia
Tay Bic thudc bién gidi Viét Lao co do cao 1400
m va hop luu vé6i séng Bung cach tuyén nha may
thuy dién A Vuong khoang 9 km vé phia thuong
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Hinh 1: Mdt bang bé tri cong trinh A Vwong 3 [I]  may thiy dién d6 nude tra vé dong chinh séng
A Vuong, déap tran ti do bang bé tong ¢t thép
bd tri trén dong chinh séng A Vwong. Nha may
str dung hai duong 6ng ap luc doc lap (dang
cong ngam bé téng cbt thép) cap nudc cho hai
t6 may.

Céac hang muc cong trinh (Hinh) gdm c6: Pap
dang dang dap dat 1561 dt sét chdng tham b tri
phia thuong luu bo tréi cua song A Vuong,
tuyén ning luong dang cdng ngdm dudi than
dap dit dan nudc vé nha may thuy dién, nha
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Hinh 2: Cat doc tuyén nang lwong, thity dién A Vieong 3 [1].

Trén co s& hd so thiét ké duoc duyét, hd so moi thiu mua sdm thiét bi da duoc 1ap, cac thong sb
co ban duogc thé hién trong Bang sau day:

Bang 1: Bang thong s thiét bj caia thity dién A Vwong 3 [2], [3].

TT THONG SO KY HIEU | PON VI Gia tri
1 Muc nudc dang binh thuong MNDBT m 552,5
2 Muc nuée chét MNC m 551,6
3 | Dung tich toan phan Vip 10°.m? 2,94
4 | Dung tich chét Ve 10°.m* 2,50
5 | Dung tich hitu ich Vhi 106.m? 0,44
6 Luu luong trung binh nhidu nim Qo m?/s 16,4
7 | Luu luong bao dam Qbd m/s 49
8 Cong suat lap may Nim MW 5,4
9 Dién nang trung binh nhiéu nam Eo Tr.kWh 20,17
10 | Luu luong thiét ké Qu m’/s 25,79
11 | Cot nude thiét ké Hu m 24,68
12 | Cot nude 16n nhét Hinax m 26,05
13 | Cot nude nho nhét Himin m 23,78
14 | S t6 may z t6 02
15 | Cao trinh lip may Zlm m 527,40
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Loai tuabin phu hop véi cong trinh nay la 250

tuabin canh quat ZD550-LJ-140 (Kaplan canh 200 +
c¢b dinh) c6 dudng kinh banh xe cong tac D = 150
1,4m va sb vong quay déng bd n=500 v/p. §1OO ]

Puong dac tinh van hanh chi ra pham vi lam
viéc cua tuabin kha hep do canh tuabin khong
thé diéu chinh (), dong thoi voi dung tich hiru 0 20 4 6 8 100
ich ctia ho chira s& dam bao du cho tram thuy P4

dién (TTP) A Vuong 3 diéu tiét ngay hoan

50

Hinh 4: Buong duy tri leu lirong dén tuyén

toan. cong trinh thuy dién A Vwong 3 [1]
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Hinh 3: Puong dac tinh van hanh cong trinh v (10°m’)

’ thity dién A Vieong 3 [3]. Hinh 5: Puong ddc tinh long ho Z-F-V,
Tur khi két thac chay thir va dua vao van hanh, thuy dién A Vweong 3 [1]
cong trinh chua khi nao dat duoc cong suat lip
may va t6 may dat duoc cong suit dinh mirc.
Muc dich ciia bai bao nay 1a tim hiéu nguyén
nhan gay ra sy han ché cong suat va dua ra giai
phap phu hop dé nang cao hiéu qua phét dién 530
(hay giam thoi gian han ché cong suit) ciia cong ]

. 525
trinh. 0 1000 2000 3000 4000

2. TIM HIEU NGUYEN NHAN HAN CHE Q (mls)
CONG SUAT Hinh 6: Puong quan hé Q-Zn tuyén nha may,
2.1. Tai liéu dau vao [1], [4] thiy dién A Vweong 3 [1]

545

540

535

Zyi (m)

- Bao thuc trang van hanh ctiia nha may thu thap 15
dugc tir ngay van hanh;

- Pudng duy tri luu lugng dén tuyén cong trinh
0; 5
- Quan hé Z- F - V cta hd chira ();

hw (m)

- Quan h¢ Q-Zhl tuyén nha may (); 0 10 20 30 40 50
Q (m¥s)

- Quan hé Q-hw, ton that cot nudc trén tuyén
nang luong ();

Hinh 7: Puong quan hé O-hy, tuyén ning
- Tai liéu vé tham, bdc hoi va céc tai liéu khéc. liwong, thiy dién A Vieong 3 [1]
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2.2. Tim hiéu nguyén nhén han ché
suat

Tim hi€u bao cao van hanh thyuc té cua nha

may chi ra, tir thoi diém van hanh chua khi
nao nha may phat dugc coéng suit lip may
(Nim = 5,4 MW) va t6 may chua phat da cong
suat dinh muc (Nam = 2,7 MW), xem Bang 2.

Biang 2: Thong ké thong s6 van hanh nha may ngay 15/8/2016 [4]

Ngay TO MAY HI TO MAY H2
15/ 08/ 2016 N1 Aol Pdm Nz Ao2 Pd()z Ztl Zh1 Ztl-Zhl Ghi chu
Gio  |(MW) | (%) |(Kg/em’) | MW) | (%) |(Kg/em®) | (m) | (m) (m)

1

2

8

9
nudc qua

10 2,64 191,00 2,4 552,60 | 5279 | 24,70 |tran
nudc qua

11 2,66 |91,00 2.4 552,60 | 527.9 | 24,70 |tran

12 2,66 |90,50 2.4 2,43 | 91 2.4 552,50 | 527.9 | 24,60

13 2,63 | 91 2,4 552,45| 527,9 | 24,55

14 2,60 | 91 2,2 552,42 | 5279 | 24,52

15 2,58 92,8 2,2 552,30 | 5279 | 24,40

16 2,60 | 92,8 2,2 552,30 | 527,8 | 24,50

17 2,58 91,9 2,2 552,25 | 527.8 | 24,45

18 2,54 |191,5 2,2 552,20 | 527,8 | 24,40

19 2,54 | 91,5 2,2 552,18 | 527,75 | 24,43

20 2,54 |191,5 2,2 552,15 1527,75| 24,40

21 2,53 190,1 2,2 552,13 1 527,75 | 24,38

22 2,53 | 89,5 2,2 552,101 527,70 | 24,40

23 2,51 | 89,5 2,2 552,05 |527,70 | 24,35

24 2,51 | 89,5 2,2 552,00 | 527,70 | 24,30

Ghi chii: N la céng sudt, a, la do mo canh hiedng nuée, Pas la dp e nwede do dwoe tai dong ho
do ap dat ngay sat bu&ng xodn kim loai, Zy va Z lan lwot la muc nude thuwong lwu va ha luu.

O day t6 may chua phat du cong suit dinh mirc
c6 thé 1y giai rang do d6 mé canh huéng nude
(a0) chua dat 100% theo do mo thiét ké. Tuy
nhién, diéu dang quan tdm nhat & day 1a ngay
ca khi chwa ké dén ton thét trong duong 6ng ap
luc dan nudc vao nha may thiy dién thi chi khi
nuoc tran qua dinh tran (ngudng tran & cao do
myuc nudc dang binh thuong (MNDBT),

552,5m) thi chénh léch muc nudc thuong-ha
luu (24,60m) ciling chi twong duong cdt nudc
thiét ké (24,68m), xem Bang 2.

Néu bo qua ton that cot nude tir dong hd do ap
vé dén ha luu nha may thi cot nude thu duoc dé
phat dién tham chi con thép hon nira, cac gia tri
nay déu thap hon cot nude thiét ké cia TTD A
Vuong 3, xem Bang 3.
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Bang 3: Cot nwée phat dién tai nha may ngay 15/8/2016 [4].

t(gio) | H@m) | t(gio) | Hm) | t(gio) | H@m) | t(gio) | H(m)
9 - 13 22,43 17 22,43 21 22,43
10 24,46 14 22,43 18 22,43 22 22,43
11 24,46 15 22,43 19 22,43 23 22,43
12 24,46 16 2243 20 22,43 24 0,00

Pé danh gia xem nguyén nhan dén tir dau ciing
nhu cac thong sb vé cot nude co dat theo nhu
bang hd so moi thau khong, bai bao di tinh todn
lai ton thét trén tuyén ning luong (str dung ciing
sO liéu dau vao cua hd so thiét ké ky thuat
(TKKT)), tinh toan thuy nang cho phuong an
chon dé xac dinh cac thong sb tdi wu, két qua

thé hién trong Bang 4 va Hinh 8.

20 I I
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Hinh 8: Quan hé O-hw duoc tinh toan boi
ho so TKKT [1] va bai bdo kiém tra lai.

Bang 4: Thong s6 co ban Kkhi tinh toan
thity ning kiém chirng lai

TT Thong sb Pon vi | Gia tri
1 |MNDBT m | 552,5
2 |MNC m | 551,6
3 |NIm MW | 54
bi¢n nang trung binh tri¢u
4 |nam E, kwh |19,346
5 |Luu luong 16n nhit Qu| m’/s |28,880
6 |Ho m | 22,73
7 |Hu m | 22,00
8  [Humin m | 20,41
9 |Hmax m | 24,90

Qua s lidu tir hai bang 2 va 3 cho thay, khi cot
nuée dat vuot Hy thi to may hoan toan dap tmg
duogc cong sudt dinh muc, nhu vay thiét bi
khong phai 1a mot nguyén nhan lam cho TTD A
Vuong 3 khong dat duoc cong suat mong doi.
Mit khac, chi khi muc nuéc hd dat dén
MNDBT thi cft nudc maéi dat gid tri cot nude
thiét ké. Nhu vay tri sb cot nude dua ra dé chao
thau thiét bi déu cao hon so véi cdt nude thue
té clia cong trinh (xem Bang 4), cot nude thiét
ké thuc té thap hon gia tri chao thiu chon thiét
bi khoang 10,9%.

T nhiing nhan xét trén co thé két luan rﬁng,
nguyén nhan chinh din dén sy han ché cong suat
phat dién cua thuy dién A Vuong 3 1a do ¢t nude
thuc t& nhé hon cot nude chao thau thiét bi.
3. PE XUAT GIAI PHAP NANG CAO
HIEU QUA PHAT PIEN
M6 hinh bai todn khi dua ra giai phap nang cao
hiéu qua phat dién 13 hiéu qua kinh té mang lai
ctia mdi giai phéap, trong bai bdo nay ham muc
tiéu cua bai toan dugc thé hién nhu trong
phuong trinh (1):

NPV = AB - AC - max
Trong do:

(1)

NPV chinh la lgi nhuan rong thu duogc ctia cong
trinh khi dua ra mot gii phéap cai tao nao do.

AB 1a chénh léch doanh thu tang Ién so voi
phuong an hién trang quy vé thoi diém hién tai.

AC 1a chénh 1€éch chi phi tdng 1én so v&i phuong
an hién trang quy vé thoi diém hién tai. O day
ngoai chi phi truc tiép con c6 chi phi khéc lién
quan dén viéc diéu chinh va phé duyét diéu
chinh cua cac cp quan Iy.
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Trude khi xem xét vé phuong dién kinh té, phuong
dién k¥ thuat va tinh phap 1y can duogc dam bao
vé theo quy dinh hi¢n hanh cua Viét Nam.

Xem xét tir goc d6 nguyén nhan dan dén sy han
ché cong suat, cac giai phap dugc dua ra gom
co:

- Tang ct nudc phat dién;

- Thay d6i kich thudc thiét bi bang cach tinh
toan lai va thay thé tuabin méi cho phu hop voi
gia tri cdt nudce thyuc té ciia cong trinh.

Tir hai giai phap trén cho thdy, phuong phap
thay thé thiét bi 1a khong kha thi vi vira mat chi
phi thay thé thiét bi, vira phai dimg may dé sira
chira dan dén ton that dién ning do phai dimg
may. Do vay giai phap nay khong dugc xem
xét, giai phap kha di hon cé la tang cdt nude
phat dién.

Pé tang cot nude phat dién, co thé xem xét ning
cao bang cac giai phap nhu sau:

- Nang myc nudc thugng luu;
- Ha thép muc nudc ha luu;

- Cai tao tuyén ning luong dé giam ton that cot
nudc.

3.1. Nang muc nwéc thwong luwu (ting
MNDBT mua kho)

Do phia bi khéng ché vé cao do ngdp lut nén
vi¢c tang ngudng tran s€ lam tang dién tich va
cao do ngap lut khi x4 1 nén phuong an nay
khong cho phép. Do vay giai phap dua ra la
ding dap cao su trén toan tuyén tran By = 60m,
nhu vay mua kho sé& str dung dép cao su dé nang
muc nudc thugng luu 1€n, mua 1 s€ ha thép cao
d6 ctia dap cao su nham ting kha ning thoat 1.
Giai phap nay khong nhitng lam tang cdt nudce
phat dién ma con ting dung tich diéu tiét vao
mua kho trong nam.

Do mit tran duoc thiét ké dang duong cong O-
phi-xé-rbp khong chan khéng, do vay viéc cai
tao mat tran dé thi cong lap rap dép cao su sé
phuc tap, mat khac khdo sat vao mua mua 1l
trén mat ho xuat hién nhiéu cy gd va tran qua

tran ve ha luu. Do vay, khi lam dap cao su sé co
nguy co bi buc/rach cao do di€ém han ché cua
dap cao su chinh la vt tr61 noi.

Mait khéc, khi nang muc nudc bﬁng dap cao su
can phai kiém tra 6 6n dinh cua dap (dap dang
va dap tran) ¢ truong hop tai trong co ban, thay
d6i vé myc nudc ngap thuong xuyén nén can co
su phé duyét cua cac co quan ban nganh lién
quan. Do vay, trong pham vi bai bao nay, viéc
tang muc nudc thuong luu khong duge xem xét
den.

3.2. Cii tao tuyén ning lwong

Do duong dng ap luc dit trong dap dat, do vay
viéc thay ddi duong kinh dudng dng dan nudc
13 khong kha thi. VAn dé con lai 1a xem xét cai
tao hinh dang cira nhan nudc dé giam ton that
cuc b, giam do nham cua duong éng. Dé tién
hanh cai tao, can dung phat dién t6i thiéu 3
thang, m& rong ctra nhan nudc va thay doi cira
van cong tac thuong luu. Tinh toan thiy ning
cho thdy, dién ning trung binh hang nim ting
khoang 45.000 kWh tuong duong tang doanh
thu khoang 54 triéu dong/nam, trong khi d6 ton
that do dimg phat dién va chi phi cai tao khoang
5ty dong. Do vay qua phan tich kinh té cho thiy
giai phap nay khong kha thi vé kinh té tai chinh.
3.3. Ha thiap muc nuwée ha hru

Cai tao long dan ha luu 1a giai phap khong anh
huong dén qua trinh van hanh phat dién, dong
thoi khong thay d6i két ciu ctia cong trinh chinh
do vy van dé 6n dinh va an toan cong trinh ludn
duoc dam bao. Mot van dé quan trong can phai
xem xét khi ha cao d6 day kénh 1a phai kiém tra
diéu kién khi thyc cua tuabin véi cao trinh lip
may (Zim) di cb dinh.

Tur tai li€u thu thap dugc, bai bdo xem xét 4
phuong 4n cai tao ddy kénh dé tinh toan kiém
tra diéu kién khi thuc va so sanh kinh t& gdm:
Ha déay kénh 0,3; 0,4; 0,5; 0,6 va 0,7m; phuong
an hién tai (phuong an gbc) cé day kénh & cao
d6 526,9m.
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Tinh toan thuy lyc kénh xa: St dung cong thure
tinh toan thily lyc dé tinh toan thay luc cho cac
truong hop day kénh khac nhau.

Kiém tra diéu kién khi thuc cia tuabin:

Dé kiém tra diéu kién khi thuc ciia tuabin, dya
vao duong dac tinh cua tuabin mé hinh dung
cho A Vuong 3, tinh todn do sau hut Hs va
cao trinh ldp may theo cac cong thirc (2) va

3):

Hs =10 — Zin/900 — k.c.H (2)
Zim = Zn - Hs + .D1 3)
Trong do:

Zim - 12 cao trinh lip may;

H - 1a c6t nude phat dién tai diém tinh toan bat
ky trong pham vi lam vi¢c cua tuabin, ¢ day s€
tinh toan trong pham vi H thay d6i tir Hmin dén
Hmax. Pham vi cong suit thay doi tir 70% dén
100% theo diéu kién k¥ thuat cho nha thau thiét
bi dua ra. Ung véi mdi tri s H va cong suét s&
tim dugc Q tuong ung.

Zni - 1a myc nude ha luu tuong itmg voi moi gia
tri Q O trén;

|  KHOAHOQC
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D; - 1a duong kinh banh xe cong tac, D1 = 1,4
m theo thong so thiét bi lép dat;

y - 12 hé s6 phu thudc vao tuabin, y = 0,45;
k - 12 hé s6 an toan, k= 1,1.

Qua tinh toan kiém tra cho thay, khi ha day kénh
thém 0,7m khong dam bao diéu kién khi thuc
khi Zim tinh toan duogc thap hon cao trinh lip
may hién tai (527,4m). Cac phuong 4n ha thap
0,3; 0,4; 0,5 va 0,6m déu dam bao khi thuc vi
6 Zim > 527,4m.

Tinh toan thuy nang xac dinh chénh léch dién
nang AE (chénh léch hay doanh thu AB)

Trén co s& dudng duy tri luu lwong, tién hanh
tinh toan thuy ning theo ché do diéu tiét ngay,
phan chia theo khung gi® ctia biéu gia chi phi
tranh dwoc dé xac dinh dién ning cho ting
phuong 4n. Nhu vy mdi gia tri Q dén s& duoc
tinh tach ra 24 gido khac nhau. Trén co sé gia
ban di¢n trung binh 4p dung cho cong trinh
khoang 1.200 dong/kWh [4] s& tinh toan dugc
doanh thu chénh I¢ch gilta cac phuong &n cai
tao so v6i phuong an gdc (tinh 1,5% t6n that va
tu ding, hé s6 chiét khau tai chinh 10%, chi phi
quan ly van hanh khong tang, thoi gian phan
tich tai chinh 30 nam), xem Bang 5.

Bang 5: Bang tong hop chi tiéu kinh té-niing lugng cac phwong an nao vét day kénh

’ Day Haday | Hadday | Haday | Ha day
TT Thong s6 Don vi kénh kénh kénh kénh kénh
hién tai 0,3m 0,4m 0,5m 0,6m
1 | Cot nudce trung binh Hy, m 22,73 22,90 22,93 23,01 23,11
2 | Cot nude thiét ké He m 22,00 22,32 22,38 22,50 22,60
3 | Cot nude thap nhat Huin m 20,41 20,63 20,64 20,71 20,78
4 | Cot nudc 16n nhit Hpay m 24,90 25,18 25,23 25,33 25,42
Chénh I¢ch dién nang triéu
5 | trung binh nam AEo kwh 0 0,203 0,232 0,303 0,370
Chénh léch doanh thu
6 | (tinh 98,5%) ty dong 0 0,240 0,274 0,358 0,437
Chénh 1éch chi phi nao
7 | vét kénh ty dong 0 0,15 0,16 0,174 0,192
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| 8 [ NPV |ty dong |

0

| 2267 | 2584 | 3377 | 4118 |

Tir Bang cho thay, tuy viéc ha cao d day kénh
chua thé ting Htk bang nhu hd so thiét ké thiét
bi cong nghé khi chio thau, tuy nhién né sé& 1am
giam bot thoi gian han ché cong suat. Khi ha
cao do day kénh ma dam bao diéu kién khi thuc
thi viéc ha tdi da cao do day kénh s€ mang lai
hiéu qua kinh té cao nhét.

4. KET LUAN

Pbi voi cong trinh thuy dién A Vuong 3,
nguyén nhan han ché cong suét 1a do cot nudce
phat dién thuc t& cua cong trinh déu thip hon
dai cot nude chao thiu thiét bi.

Dé nang cao hiéu qua phat dién hay néi cach
khac giam thoi gian han ché cong suat can
nang cao cdt nudc phat dién cho TTDb A
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Vuong 3.

Giai phap nang cao muc nudc thugng luu trong
mua khé bang cach dung dép cao su khéng co
hiéu qua va phtic tap vé trinh ty thu tuc lién
quan. Tuong ty nhu vay, phuong &n cai tao
tuyén ning luong khong mang lai hiéu qua kinh
té cao.

Giai phap ha thip day kénh xa ma van dam bao
diéu kién khi thyuc 13 giai phap hiru hiéu nhat du
chua thé ting cot nuéc nhu trong hd so thau
thiét bi. Pbi v6i cong trinh A Vuong 3 thi viée
ha cao d¢ day kénh thém 0,6m vira dam bao
diéu kién khi thuc vira mang lai hi¢u qua kinh
té cao nhat. Giai phap nay co thé ap dung cho
mot s6 cong trinh twong tu khac.

Hb so thiét ké k¥ thuat cong trinh thay dién A Vuong 3 (2015).

Hb so moi thau phan Thiét bj co dién, cong trinh thuy dién A Vuong 3 (2015).
Hb so thiét ké Thiét bi co dién nha mdy thuy dién A Vuong 3 (2016).

Bao céo van hanh nha may thuy dién A Vuong 3 (2017).

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 54 - 2019



