M6 hinh ngiu nhién va mé phéng Monte Carlo
THUY PIEN BAC THANG SON LA — HOA BINH
Tran Tri Diing
Gigi thigu

Bai béo giai thiéu vé cach sir dung md hinh ngau nhién va md phong Monte Carlo dé tinh
toan khai thac thuy dién bac thang Son La — Hoa Binh (SL-HB). Céc két qua tinh toan
theo md hinh ngau nhién va ky thuat mé phong Monte Carlo duoc dung dé xac dinh
nhitng gia tri théng s6 chu yéu cho quy tac khai thac, van hanh thuy dién bac thang Son
La — Hoa Binh. Nhiing thong sé nay la: (i) niang lugng phat dién dam bao(firm energy)
% hang tuan (10 ngay) két hop xa nuéc tudi tiéu trong mua khé, (i) mién diéu tiét muc
nude thugng luu hai ho SL-HB. Bé kiém chung tinh hop Iy va kha thi cac thong sé nay,
chudi dir lieu dong chay song Pa 101 nam do tai tram thuy van Pa Vinh va tram thuy vin
Hoa Binh (1903-2003) di dugc dung dé tinh kiém tra. Két qua cho thady mé hinh tinh
toan trinh bay trong bai bao nay 1a dang tin cay va c6 thé dwoc dung nhu mot cdng cu dé
xac dinh nhitng théng sé chi dao quy tic van hanh thuy dién bac thang Son La — Hoa
Binh trong thuc té. Mot diéu can nhin manh 13, néu c6 nhitng nha may thuy dién phia
trén Son La (thuoc T.Qudc) thi két qua tinh todn c6 thé khac di vi khi d6 dir liéu dong
chay vao hd Son La s& phu thudc vao quy tic van hanh cua nha may thuy dién nam trén
nd. Tuy nhién, khi input data thay ddi, voi md hinh tinh toén c6 sin, ta chi viéc thay dbi
input data cho pht hop véi thuc té dé tinh toén lai 1a diéu qua don gian. T6i sin sang chia
x¢é nhitng két qua tinh toan véi ban doc quan tam.

E-Mail: tridung@hn.vnn.vn.

1. So do tinh toan

Thuy dién bac thang Son la — Hoa Binh (sau nay goi tét Ia t6 hop) duogc tinh toan theo so
dd Hinh 1. Muc tiéu cua tinh toan 1a x4c dinh nhitng gia tri thdng sé cha yéu cho quy tic
khai thac, van hanh thuy di¢n bac thang Son La — Hoa Binh: (i) nang lugong phat dién
dam bao(firm energy) % hang tuan (10 ngay) két hop xa nudc tudi tiéu trong mua khé,
(i) mién diéu tiét mic nude thugng luu hai hd SL-HB sao cho cuc dai tong ning lugng
cua to hop.


mailto:tridung@hn.vnn.vn

Chudi dong chay
mo phdng Monte
Carlo{Q_sl}

HO SON LA

diéu khién tap bién {Z, 4 }
—-->Max [ B g +2 E; g ]

{Qpa s} Chubi dong chdy md
phdng Monte Carlo { Q_hp}

HO HOA BINH

diéu khién tap bién {Z, 4, }
---->Max [ ZEt_SL + ) Et_HB]

Hinh 1. C4u tric mé hinh ngau nhién tinh toan khai thac thuy dién bac thang SL-HB

Trong hinh 1,

o {25 t=12,.N-1}va{z>-"™ t=1,2,..N-1}tap cac bién diéu khién la

muc nudc thuong Iuu hd chira Son La, Hoa Binh & cudi cac thoi doan t=1,2,...,
N-1 (Vi mic nuée cudi 6 thoi doan N 1a ZE-5-;Z - cho trudc) véi N 1a sé thoi
doan trong chu ky tinh toan.

YEisiva Y EimB lan Iuot 1a tong ning luong phat dién cua thuy dién Son La va
thuy dién Hoa Binh.

{ Qua s} 1a chudi gié tri dong chay phat dién caa thuy dién Son La, n6 1a bién
phu thudc vao tap bién diéu khién { Z; s }

{ Q s.} va { Q us} la chudi dong chay (ngau nhién) vao hd Son La va Hoa Binh.
Céac chudi dong chay nay nhan duoc trong qua trinh mé phong Monte Carlo theo
nhitng ham phan b xac suat phd hop dya trén tap di liéu lich sir trén 100 nam .
Céac ham phan bd xac suét va tham sb dic trung dong chay vao hd SL va dong
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chay b6 xung vao hé HB twong tng véi tirng thoi doan 10 ngay cho trong phu luc
1(PL1).

2. M6 hinh & thuit todn va chwong trinh tinh

M6 hinh toén

Nhu d& duoc trinh bay trong cac tham khao [TK2], [TK3], md hinh diéu tiét t6i vu thuy
dién trong mot chu Ky diéu tiét c6 N thdi doan phat biéu nhu sau: Cho truéc mic nude thugng
luu h6 chita ban ddu Z va mitc nuéce thugng luu hé chita & thoi doan cusi N 1a Z§ va chudi dit
lieu dong chay { Q¢ } vao hd chaa nuéc . Hay tim gid tri nghiem ctia (N -1) bién doc lap
la mic nudc thugng luu hé chita nuée Z={Z],Z,,Z; ..., Zy ,} sao cho Cuc dai tong ning
luong trong chu ky diéu tiét d6. Khi d6 md hinh toan c6 dang quy hoach phi tuyén nhu
dudi day:

N

Max > AQ.Z1,ZY) t=123.. N (1)

t=1
Vi cac rang buoc
> Su can bang nang luong trong HTD hoac niang lugng bao dam (firm energy) theo tin
suat qui dinh (chang han 90%) hoac theo nhu cu tu6i nuée phia ha luu (néu c6)
Ann < AQZ{.Z7) < A, @)
> Cdc thong s6 ho chira nude
zZ. < L' < Z 3)

min max

Trong truong hop cu thé cua bac thang thuy dién Son la- Hoa Binh, md hinh (1), (2), (3)
s€ c6 dang © nhu sau:

N N
Max [ D AMQ.Z52%) + 3 AT@Q®ZI0 20 ]
t=1

t=1
V@i cac rang buoc
A[min HT < ( SL +A[HB) < max_ HT
sL c_sL sL
Zmin Zt < Zmax i ©

c_HB
ZHB < Zt_ < ZHB

min max

min_irrigation pd_HB
Q < Q




Trong dé

= AT(QT, 20Nz AMP(Q™,,Z0-M,Z5-B ) 1an luot 1A nang lugng phat dién
ctia SL va HB & thoi doan t. Nang lugng nay phu thuoc vao dac tinh nang lugng té mdy, vao
Iuu luong dong chy tu nhién Q, b6 xung vao hé chita nuéc trong thdi doant va Z%, Z° 1a

muc nudc thuong Iuu hd chia & dau va cudi thoi doan t

t_HT
in

= 12 ning luong nhé nhat (ning luong bao dam) ma t6 ho'p phai cung cép dé dam bao
can bang nang luong trong HTD. Trong trudng hop ¢6 nhu ciu tudi nude phia ha du vao mua kiét
thi A:n;nHT phai tinh dén nhu cau nay. AﬁngT 12 nang luong 16n nhét ma t6 hop c6 thé cung cip
dugc cho HTD khi c6 ddy di céc t6 mdy hoat dong. A'=""" phy thuoc dac tinh nang lugng clia té
may thuy luc - phat dién.

R d HB ,x \ , fropia K= oppazR . A
QNI Q"™ 1an luot 1a Iuu lwgng nuéc tusi tiéu téi thidu xa xudng ha luu
Hoa binh va luu lugng nude dung cho phat dién cua thuy dién Hoa binh trong cac thang

Xa nude
Thugt toan va Chuong trinh

Tim gia tri nghiém ti wu bai toan quy hoach phi tuyén dang © duoc thuc hién theo
thuat toan Gradient. Thuc chat thuat todn gradient 12 mot qua trinh tinh Iap theo phuong
phap Newton dé tim dén diém cuc tri (cuc b). Bé dam bao tim duoc cyc tri toan cuc can
thu tuc ‘multistart’. Piéu nay di dwoc kiém chuang trong qua trinh tinh toan bing cach
chay chuwong trinh nhiéu lan dé kiém tra tinh 6n dinh cua gia tri nghiém. Thuat toan
gradient da duoc chuan hoé thanh cong cu “Solver Add-Ins” trong Excel. Vi thé, tim gia
tri nghiém tiwu Z%- = { 25,2555, 285, Z5-Styva ZMB = (Z0-"8 7518 7 e-te

ey Z5=7® ) cua bai toan © duoc thuc hién trong Excel c6 két hop véi ngon ngit lap
trinh VBA (Visual Basic for Application). Goi tét 1a chuong trinh ©.

Bang tinh Excel va khai bdo menu “Solver Parameter” ctiia chuong trinh © cho trong
TK[4]. Phia trén bén phai hinh 2, ban doc thiy khung mau xanh “Solver” Ia nut kich hoat
VBA chay chuong trinh. Ban chi viéc click vao ntt nay, chuong trinh ty dong thuc hién
quéa trinh md phong Monte Carlo, tao ra chudi di liéu dong chay ngau nhién. Ban c6 thé
quy dinh sé 1an md phong mau thi (trials) 1on bao nhiéu tuy y, chang han 1000 hoic
2000 trials. Tuy nhién, luu ¥ rang, qué trinh tim nghiém cho mat trial 13 mét thoi gian,
chang han d& md phong 2000 trials, can thoi gian khoang 5 dén 6 gid. Chuong trinh ty
dong ghi lai ké két qua tinh toan; v& biéu d6 phan phdi tan xuat, biéu d6 phan phdi cong
don; phan tich théng ké...vv.. vao cac “sheet” dugc chi dinh trugc. Chuong trinh tinh
toan rat linh hoat cho viéc thay dbi input data cho phu hop véi thyc té dé c6 thé ding cho
muc dich danh gia tiém ning va xay dung quy tic van hanh bac thang thuy dién Son la-
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Hoa Binh. Chuong trinh ciing chia theo chu ky diéu tiét: cac thang xa nuéc (thang 1 dén
thang 6); cac thang mua 1 (thang 7, 8); cac thang tich nudce (thdng 9 dén thang 12). Mai
thoi doan tinh toan dugce quy udc la 10 ngay.

3. Két qua tinh toan - Quy tic khai thac, van hanh hep ly

Két qua nghién ctu nham xéac dinh nhitng gia tri thdng sé cha yéu cho quy tic khai théac,
van hanh thuy dién bac thang Son La — Hoa Binh: (i) nang lugng phat dién dam bao %
(firm energy) hang tuan (10 ngay) két hop xa nudc tudi tiéu trong mua kho, (i) mién diéu
tiét mirc nude thuong lwu hai hd SL-HB sao cho cuc dai tong ning luong cua to hop.
Céc quy tic quy tic khai thac, van hanh thuy dién bac thang Son La — Hoa Binh duoc
thuc hién theo chu ky diéu tiét: cac thang xa nude (thang 1 dén thang 6), cac thang mua
lii (thang 7 va 8), cac thang tich nudc (thang 9 dén thang 12).

Mot quy tac khai thac, van hanh hop 1y duong nhién phai bao gém nhiéu phuong an kha
thi dé ngudi diéu hanh lya chon. Nguoi diéu hanh s& lya chon phuong an khai thac to hop
thuy dién bac thang Son La — Hoa Binh theo ti€u chi nang lugng phat dién dam bao,
chang han 95, 85, 75, ... hoic tham chi 5%. Ngudi ua ‘mao hiém’ d& chap nhan phuong
an % dién dam bao thap (chang han 50%, nira dugc nira mat) dé ky vong cé thé nhan
ning lwong phat dién I6n, nhung rui ro ciing 16n (50%) nhung lic d6 c6 thé d6 cho tai
‘ong troil”. Nguoc lai, ngudi than trong’ c¢6 thé lya chon phuong an % dién dam bao cao
(chang han 75%, dé ky vong c6 thé nhan nang luong phat dién vira phai, nhung it rii ro
(25%) . Tuy theo dién bién thuc té, nguoi diéu hanh hoan toan c6 kha ning diéu chinh

quy téc khai thac theo ¥ muén. Véi chuong trinh ©), ta c6 thé Iap ra bang (hoac biu dd)
quy tac khai théc, van hanh thuy dién bac thang Son La — Hoa Binh véi bat ky mic %
dam bao nao va diéu kién tinh toan tuy y.

A. Quy tic khai thac, van hanh cac thang xa nwéc (tir dau thang 1 dén cudi thang 6)
Bang A.95 dudi day tong hop két qua tinh toan ning luong phat dién dam bao 95% *
hang tuan (10 ngay) két hop xa nude tudi tiéu trong mua khd, va mién diéu tiét mic nuéc
thuong lwu hai hd SL-HB. Bang A.95 bao gom két qua md phong Mote Carlo 2000 mau
thir  va két qua tinh kiém tra theo dit liéu chudi thuy van lich st 101 nim (1903-2003).
Diéu kién tinh toan: Son La — Z5;°7 =215(m); Z3;°; =180(m); sb to may 5, 6 ;

Jun_3
Hoa Binh — Z3-"? =114(m); Z3;"5 =80(m) s to may 6, 7.
Bang A.95 gom 7 cot:
Cot (1): Thoi doan tinh toan mudi ngay; cac cot (2), (3), (4),...., (7) lan luot 14 ning
luong bao dam 95% va mirc nudc thuong luu hdé SL; ning lwong bao dam 95% va muc
nude thuong luu hd HB; ning lugng dam bao 95% cua té hop cong trinh va luu lwong
dong chay ha luu HB nham muc dich tudi ha du séng Hong (néu c6). Trong mdi cot tir

1 C6 thé hiéu ré“lng néu khai thac t6 hop bac thang SL-HB theo cac chi din trong bang A.95 s& co téi 95% sb nam
nhén dugc cac két qua bang hodc 16n hon cac chi ti€u cho trong bang A.95. Néi cach khac, d0 ddm bao (co hoi
thanh cong) cua chi tiéu cho trong bang A.95 la 95% hodc chi c6 5% rui ro (dudi cac chi tiéu cho trong bang A.95)
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(2) dén (7) c6 ghi hai gi4 tri, phan biét qua diu gach chéo “ / “gié tri bén tay trai 1a két

qua tuong wng voi 2000 mau mé phong Monte Carlo, gia tri bén phai tuong ung véi két

qua tinh kiém tra theo chudi di liéu thuy van lich st 101 nam.
Hoa Binh

T6 hop

Twéi ha du

Tuin
(1)
Jan_1
Jan_2
Jan_3
Feb_1
Feb_2
Feb_3
Mar_1
Mar_2
Mar_3
Apr_1
Apr_2
Apr_3
May_1
May_2
May_3
Jun_1
Jun_2
Jun_3

E_q (tr.kwh) 755 (m) E_us (tr.kwh) Z-"® (m) E_th (tr.kwh)  Q_tudi (m?/s)
@) - (4) - (6) (7)
139.64/138.52  213.35/208.63 100.90/100.69 114.70/107.64  250.00/250.00 498/497
109.60/138.50 212.68/213.22 123.60/119.80 114.49/114.73  250.00/250.00 611/591

88.76/80.85 212.18/212.17 136.60/136.63 113.56/114.60 250.00/250.00 680/680
166.40/162.52 210.00/211.58 137.31/136.63 113.94/113.44 350.00/350.00 723/680
125.52/130.38  208.42/208.53 171.57/171.50 113.02/114.18 350.00/350.00 854/864
135.76/152.43  206.34/205.88 154.18/171.43 113.00/113.23  350.00/350.00 770/853
138.43/147.59 203.85/203.40 151.53/172.10 112.99/113.13  350.00/350.00 756/861
149,54/137.80  201.02/201.21 152.31/155.50 113.00/113.00 350.00/350.00 761/774
152.81/129.80 197.89/197.95 156.41/170.50 113.28/112.88 350.00/350.00 780/846
150.50/154.10 194.61/194.62 163.10/168.78 113.22/111.68 350.00/350.00 812/846
155.10/155.00 190.37/191.10 171.30/171.10 113.23/112.26  350.00/350.00 856/859
163.05/134.10 183.20/186.44 182.81/183.44 112.95/113.43 350.00/350.00 913/913

125.13/90.28 180.00/180.00 300.96/285.20 105.61/112.67 450.00/450.00 1527/1450
52.280/39.40 180.00/180.00 392.80/385.36  98.44/104.85 500.00/500.00 2197/2047
54.20/50.10 180.00/180.00 348.20/349.22 89.13/97.93  450.00/450.00 2111/2036
100.13/91.55  180.00/180.00 289.50/287.26 85.00/89.74  450.00/450.00 1912/1839
161.12/141.50 180.00/180.00 297.74/275.97 85.00/85.00 451.66/450.00 1975/1895
185.66/194.64 180.00/180.00 276.46/279.70 80.00/80.00  486.10/493.16 2519/2282

Bang A.95 Quy tic khai théc, van hanh té hop SL-HB dién ning dam bao 95%

B. Quy tic khai thac, van hanh céc thang tich nwéc

Tuong tu nhu cac thang xa nudc, bang B.80 dudi day la quy tic khai thac, van hanh cac
thang tich nudc (tir dau thang 9 dén cubi thang 12) tuong tng V6i ning lwong phat dién
dam bao 80 % 2 hang tuan (10 ngay) va mién diéu tiét muc nudc thwong luu hai hd SL-
HB. Bang B.80 bao gdm két qua md phong Mote Carlo 2000 mau thir va két qua tinh
kiém tra theo dit liéu chudi thuy van lich sir 101 nam (1903-2003). Biéu kién tinh toan:
Son La : Zg°r =195(m) — Z5°, =215(m); s6 t6 may 5, 6 ; Hoa Binh :

Z35" =100(m) — Z5." =115(m)

Dee 3 SO to may 6, 7

2 C6 thé hiéu ré“lng néu khai thac t6 hop bac thang SL-HB theo cac chi dan trong bang B.80 s& co tdi 80% sb nim
nhan dugc cac két qua bang hoac 16n hon cac chi ti€u cho trong bang B.80. Noi cach khac, do dam bao (co hoi
thanh cong) cua chi tiéu cho trong bang B.80 1a 80% hodc chi c6 20% rti ro (dudi cac chi tiéu cho trong bang B.80)
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Hoa Binh

To hop

Twéi ha du

Tuin E_q (tr.kwh) 755 (m) E_us (tr.kwh) Z5-"® (m) E_th (tr.kwh)  Q_tudi(m’/s)
(1) 2) . (4) - (6) (7)
Sep_1 119.83/120.10  200.64/199.00 89.60/89.80 103.35/103.83  210.00/210.00 -
Sep_2 116.60/116.60  206.33/204.50 93.10/93.10 106.83/107.08 210.00/210.00
Sep_3 148.10/115.40  209.19/207.92 97.00/96.60 110.97/110.67 256.00/210.00
Oct_1 201.80/151.30 211.72/210.27 133.30/100.40 113.80/113.26 341.70/250.00
Oct_2 214.40/151.40 213.83/212.50 241.80/176.40 115.00/114.18 462.60/280.00
Oct_3 212.00/194.30 215.00/214.69 250.00/192.30 115.00/115.00 464.50/395.30
Nov_1 161.60/149.50  215.00/215.00 188.70/166.50 115.00/115.00 350.70/288.20
Nov_2 163.80/160.60 215.00/215.00 191.20/180.80 115.00/115.00 352.20/341.40
Nov_3 158.00/168.00 215.00/215.00 186.30/190.50 115.00/115.00 343.20/358.50
Dec_1 119.00/109.80 214.78/215.00 135.70/122.40 115.00/115.00 250.00/231.80
Dec_2 115.70/109.80 214.90/215.00 131.50/122.40 115.00/115.00 250.00/231.80
Dec_3 107.30/109.80  215.00/215.00 120.50/122.40 115.00/115.00 229.50/231.80

Bang B.80 Quy tic khai théc, van hanh t6 hop SL-HB cac thang tich nude dién ning
dam bao 80%

C. Quy tic khai théc, van hanh cac thang mua li

Nham muc dich d4nh gia tim quan trong cua quy dinh danh thé tich chong 1i ha du dong
bang séng Hong, bang C.70 uéc tinh ning lwong phat dién dam bao 70 % hang tuan cac
thang mua 1 (tr dau thang 7 dén cudi thang 8) voi hai gia thiét mac nuéce trude li
(MNTL_1 va MNTL._2) cia hai hd SL va HB.

* MNTL_1:SonLa: Z§5"; =195(m) — Z;;’5 =195(m); s to may 5,6 ;  Hoa

Binh: Z3;™ =95(m) — Z5./% =95(m)  so t6 may 6, 7. Cac két qua danh gid
cho trong cac cot (2), (3), (4).
» MNTL_ 2:SonLa: Zj;*, =190(m) — Zg;>", =190(m); s6 to may 5, 6 ;  Hoa

Binh : Z3;™ =90(m) — Z5./% =90(m)  s6 t6 may 6, 7. Cac két qua danh gid

cho trong cac cot (2°), (3%), (4°).
Trong mdi cot bang C.70 c¢6 ghi hai gié tri, phan biét qua diu gach chéo “/ “gia tri bén

tay trai 1a két qua tuong tng véi 2000 mdu md phong Monte Carlo, gia tri bén phai
tuong tng V4i két qua tinh kiém tra theo chudi di liéu thuy van lich st 101 nam.



C.70

Tuin
(1)
Jul_1
Jul_2
Jul_3
Aug_1
Aug_2
Aug_3

Son La
Z 1i=195 m

E_s (tr.kwh)
(2)
430.90/440.80
447.80/437.70
465.20/464.50
461.50/454.70
427.50/435.10
440.50/450.40

Hoa Binh
Z 1i=95 m
E_us (tr.kwh)
3)
369.00/366.25
366.30/364.80
364.90/362.90
363.80/361.50
361.50/361.40
366.90/365.20

E_th (tr.kwh)
(4)
808.10/808.20
818.30/814.20
830.90/825.00
828.60/815.40
795.70/805.40
811.60/820.80

Son La
Z 1i=190 m
E_s (tr.kwh)
(2)

393.00/396.30

407.40/402.20

415.00/413.80

418.00/404.10
385.00/391.10
392.42/411.30

Hoa Binh
Z 1i=90 m
E_ug (tr.kwh)
(3)

330.90/329.40
328.80/327.30
326.80/325.40
326.70/324.00
324.55/323.80
329.65/327.70

To hop

E_th (tr.kwh)
(@)
730.70/734.70
739.80/739.30
744.00/743.20
749.00/733.40
712.80/719.80
728.40/743.10

Bang C.70 Panh gia nang luwong phat dién dam bao 70 % cac thang mua I cua hai gia
thiét mirc nude trude lii (MNTL_1 va MNTL 2) cia hai ho SL va HB.

Tur bang C.70 thiy rang quyét dinh MNTL s& dem lai hodc lam mat di hang trdm triéu
kKWh tuy theo nd 1a quyét dinh dua trén tinh todn hay quyét dinh duwa trén cam tinh (xin
so sanh cé&c con s6 in ¢am trong cot 4 va 4’ trong bang C.70). Quyét dinh MNTL cua hai
hd bac thang thuy dién SL-HB can phai duogc tinh toan, phan tich bang cac phuong phap
luan tin cay va co day du cac thdng tin vé quy tic van hanh cua thuy dién T.Quéc, phia
trén SL. MNTL phai hoa hop giita cAc muc tiéu, duong nhién muc tiéu tdi thuong van l1a
chéng 1 ban than cong trinh va tham gia giam I ha luu séng Hong. Cac chi tieu MNTL
khong thé 1a mot con sé ¢ dinh ma phai duoc diéu hanh theo diéu kién thoi gian thuec.

Loi binh ngan

Bac thang thuy dién SL-HB la ngudn phat dién quan trong trong hé thong dién Viét Nam.
Chi ¢6 hiéu biét day du va chinh xac vé kha ning ciing nhu giéi han caa cong trinh méi
c6 thé khai thac hop Iy n6 . Viéc nghién ctu toan dién, sau rong bac thang Son La- Hoa
Binh noi riéng va cac nha may thuy dién trong hé sdng Hong va ca nuée ndi chung chac
chan s& dem lai nhirng loi ich vat chat hang tram triéu KWh. That 1a nghich ly va thiéu
trach nhiém khi nguoi ta, mot mat hé hao “tiét kiém niang lwong”, “an ninh ning
lwong”, tang gia dién”..., trong khi mit khac, ngudi ta vo tinh hay ¢6 ¥ bo qua nhiing
giai phép kha thi vé quan ly ky thuat nham nang cao hiéu qua sir dung cac cong trinh da
co!

Phu luc

Ham phan bd xé&c suat va tham sé dic trung dong chay vao hd SL va dong chay bé xung
vao hd HB tuong tng véi timng thoi doan 10 ngay cho trong bang F_SL va bang F_HB.
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Bang F_SL Ham phan b xé&c suat va dic trung thong ké dong chay vao hd SL
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Bang F_HB Ham phan b xac suat va dic trung théng ké dong chay b xung vao hd HB
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