_ NG DUNG MO HiNH THORMAS-FIERING MO PHONG
CHUOI THO GIAN DONG CHAY VA UNG DUNG KET QUA MO PHONG
TRONG DIEU HANH CAC NHA MAY DIEN.

PGS.TS. NGUYEN VAN TUAN

Khoa Khi tuong - Thuy vdan va Hdi duong hoc
Truong Bai hoc Khoa hoc Ty nhién, PHQG Ha Noi
CN. NGUYEN bUC HANH

Toém tat: Bai todn diéu hanh phoi hop giita cdc nha mdy dién trong mot hé thong dén nay van la
mot bai todn rdt phiic tap va gdp nhiéu khé khan. Viéc diéu hanh cdc nha mdy dién lién quan chi
yéu dén ddc diém thuy van hay quy ludt dong chdy tuyén vao cua cdc nha mdy thuy dién. Mot trong
nhitng phuong phdp pho bién duoc dp dung dé phdn tich sw bién doi chu ky, tim quy ludt dong chdy
la vng dung moé hinh Thormas-Fiering. Bai bdo nay gioi thiéu vé viéc iing dung mé hinh Thormas-
Fiering trong mo phong chudi thoi gian dong chdy song ngoi nham tim quy ludt dong chdy va ving
dung két qud mo phong dé diéu hanh phoi hop hop 1y cdc nha mdy dién.

I. UNG DUNG MO HINH THORMAS-FIERING
MO PHONG QUA TRINH DONG CHAY.

1. Co s 1y luan.

Mo hinh Thormas-Fiering 1a mot trong cac
mo hinh st dung phuong phép khai trién Xich
Markov dé tao lap, kéo dai qud trinh dong chay
trong trudng hop liét tai liéu quan trac khong du
dai. Tu tudng cua mo hinh 1a coi su hinh thanh
dong chay la biéu hién két hop giita ban chat c6
quy luat va ban chat ngau nhién. Khi thoi doan
tinh toan dai (nim hodc mia) ngudi ta ¢ thé sir
dung luat phan b6 Log Chuén hoidc phuong phép
Monte-Carlo dé tao lap dong chay. Khi thoi
doan tinh todn ngén hon (thdng, tudn) ngudi ta
st dung phan b6 Log Chuin hodc Pearson III.
Khi thoi doan tinh todn la ngay hoac gio, quy
luat hay duogc 4p dung la Pearson I11.

V6i quan niém nhu trén, dong chay can tao
lap & thoi doan nao d6 sé 1a téng clia ba thanh
phan 1a: (1) luu luong trung binh trong thoi doan
do; (2) phan bién dong quanh tri s6 trung binh
cta thoi doan d6 va (3) phan sai s6 do mo6 phong
ctia mo hinh khi chua ké di nhitng nguyén nhan
anh hudng khac.

Trong d6 hai thanh phan ddu tién thé hién
tinh c6 quy luat cia dong chay, né phu thudc
vao su bién dong thuc t€ ctia chudi dong chay da
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quan trac duoc, phu thudc vao luat phan bé chon
ap dung cho quéd trinh dong chay (Phan bo
chuén, Log chuin, Pearson III). Thanh phan thit
ba chinh 12 biéu hién tinh bt thudng ngiu nhién
trong mo hinh hinh thanh dong chay.

Trong thuy van, c¢6 hai loai mé hinh
Thormas-Fiering dung dé mo phong chubi thoi
gian dong chay thang 12 mo hinh bac 1 va mo
hinh bac 2.

a) Mo hinh Thormas-Fiering bdc 1.

M6 hinh Thormas-Fiering bac mdt la trudng
hop riéng ciia mo6 hinh ARIMA véi phép loc don
gian:

Z,=Q,-Q

nhung né di khic phuc dugc nhuoc diém cla
mo hinh ARIMA 1a coi céac thong s trong mua
It cling giong nhu trong mua kiét. Trong mo
hinh Thormas - Fiering méi thdng trong nam c6
mot bo thong s6 khdac nhau. Diéu nay phu hop
v6i thuc t€ hon.

Mo hinh thuong dung cho chudi s6 liéu
thang, dang chung ctia mo hinh la:

Z,-+1 :Zﬁl+aj(Zi_Zj)"'é:io-jﬂ\[(l_rjz) (1)
Trong d6:
Z., 7., la gia tri thang tht i va (i+1) trong
chudi mé phong (i= 1,2,..,N).
%5 14 gid ti trung binh thdng thi j va



(+1) trong nam (j = 1,2,...,12)

€, 1a s6 ngiu nhién phan b6 chuin cé cdc
thong s6 (0,1) hodc 1a do léch xéac suét chuédn
tng vdi s6 ngau nhién v,

O a phuong sai ctia thang thit (j+1)

U hé s6 tuong quan gitta thang thi j va

thang j+1
i 1a hé s6 hoi qui ctia thang thu j:
a, =20 @)

J

Nhu vday moi thing c¢6 mot mod hinh
Thormas-Fiering. M6 hinh Thormas-Fiering bac
1 gan giong mo6 hinh AR(1) va thuc chat 1a mo
hinh Markov don. Nhu vay 12 thidng c6 12 mo
hinh AR(1).

b) M6 hinh Thormas - Fiering bdc 2.

Mo hinh Thormas-Fiering bac 2 c6 dang gin
giong AR(2) hay c6 dang gan giong mo hinh
Markov phtc vé6i s6 bac hoi qui 1a 2.

O =§j+l +alj(Qi_§j)+ .
+a,(0,,-0,)+éo, /l—rf 3)

A a ‘,a 11N A ~ N z g A
Trong d6: ~Y’"2/1a hé s6 hoi quy xét dén mai
lién hé cua hai s6 hang vé phia trugc. Cac hé s6
ndy ciing c6 thé xdc dinh theo cong thic truy
h6i Durbin hay chuong trinh t6i wu hod.
.o, .o,
— 7+ a, = T 4)

o; oy

a;

Viéc mo hinh hod theo mo hinh Thormas -
Fiering khong khac biét gi lam vé6i viéc mo
phong theo ARIMA hoac m6 hinh Markov. Gia
tri Q,,, tinh theo (2) va (3) duoc coi la Q, cho
viéc mo hinh hoa tiép theo. Di nhién moé hinh
ti€p theo van cé dang (2) va (3) nhung véi cac
hé s6 hoi quy khiac di. Mo hinh Thormas -
Fiering cling dugc dung dé mo hinh hod cdc
chubi thuy véan cé quan hé tuong hd.

2. Chuong trinh tinh toan.

Trén co s& d6 ching toi da thi€t 1ap chuong
trinh “THORMAS” viét bang ngon ngit Visual
Basic, chay trong moi truong Windows tir phién
ban 95 trd Ién, dao dién tiéng Viét, dé tinh todn
mo6 phong chudi thoi gian dong chdy thing theo
mo hinh Thormas-Fiering.

a) Chuong trinh gom cdc tép tin chinh sau:

THORMAS.EXE — Tép tin chinh ctia chuong trinh

VB40032.DLL, MSFLGRID.VBX, SPIN.VBX,
CMDIALOG.VBX: Cic tép ctia Visual Basic
dung cho chuong trinh.

INPUT.TXT — Tép dau vao mau clia chuong trinh.

b) Cdc budc tinh todan:

Form1 hién thi lic bat dau chay chuong trinh.
D¢ bat dau tinh todn ta nhan vao nit “Bat dau”.

Trong Form2 hién thi cdc thanh phan khi
chay chuong trinh nhu sau:

3 Mo hinh Thormat Fiering,

EIEX

File View Help

Pau tién dé nhap so liéu ta nhan nit “Nhap
File so liéu” va chon tép so liéu. Cac gid tri thuc
t€ clia chudi so liéu s& dugc hién 1én & trén bang.

Tiép theo ta lua chon chay theo mo6 hinh
Thormas-Fiering bac 1 hay bac 2 réi nhan ndt
“Run” dé chay chuong trinh, cdc gid tri mo
phong s€ hién 1én & cot “Tinh toan” tuong ung
trén bang. Dong thoi chuong trinh cling tinh mot
s6 dac trung danh gid chat lugng mo phong.
Trong d6 MAE 1a sai s6 tuyét doi, MAPE la sai
s6 tuong d6i, RMSE 1a sai s6 chudn, R2 13 hé so
tat dinh, TB 1a gid tri trung binh cta chubi s6
liéu dau vao.

Dé so sanh giita gia tri thuc t&€ va gid tri mo
phong ta c6 thé biéu thi dong thoi hai chudi gia
tri nay Ién do thi, mau sic cha cac dudng c6 thé
tuy chon.

3. Ung dung mé phong dong chay trén mot
sO song.

Tir s6 lieu dong chay trung binh thang tai cic
tram Hoa Binh (trén song Da) va Ta Lai (trén
song Dong Nai) ta tao céc file s6 lieu dau vao
sau d6 chay chuong trinh thu dugc mot s6 két
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qua danh gid mo phong nhu trong Bang 1

Cac hinh 1 va 2 1a so sanh gitta gia tri thuc t&
va gid tri moé phong cua chudi s6 liéu dong chay
thang tai tram Hoa Binh (song Da) va tram Ta
Lai (song Dong Nai) theo mo hinh Thormas-

Fiering bac 1. Nhin vao cac hinh nay ta ciing c6
thé thdy ring két qua mo phong 1a tuong doi tot,
duong thuc do va dudng mo phong bang mo
hinh 1a hoan toan phu hgp v6i nhau, sai 1éch
gitra hai duong khong 16n.

Bdng 1. Mot s6' ddc trung danh gid chdt luong moé hinh Thormas-Fiering.

M6 hinh Mo hinh Thormas-Fiering bac 1 Mo hinh Thormas-Fiering béc 2
Hoa Binh Ta Lai Hoa Binh Ta Lai
Dac trung (song Da) (song Dong Nai) (song Da) (song Dong Nai)
MAE (m?/s) 456 93.2 466.8 99.0
MAPE (%) 35.4 344 36.0 33.6
RMSE (m’/s) 699.2 141.0 714.7 152.4
R® 0.80 0.82 0.79 0.79

Do vay ta c6 thé ting dung mo6 hinh Thormas-
Fiering dé mo phong chudi thoi gian dong chay
thang trén céc song néi chung va dé mo phong
chudi thoi gian dong chay dau vao cdc nha may
thuy dién, phuc vu cho tinh toan thuy nang diéu
ti€t ho chita phét dién noi riéng.

II. UNG DUNG KET QUA MO PHONG QUA
TRINH DONG CHAY PE VAN HANH HOP LY
MOT SO NHA MAY THUY PIEN

1. Mot s6 nha may thuy dién sit dung dé
van hanh hop ly.

Trong bai bdo nay tap trung vao nghién ctu
hai nha mdy thuy dién la nha may thuy dién Hoa
Binh (trén song Da) ¢ mién Bic va nha mdy
thuy dién Tri An (trén song Dong Nai) & mién
Nam va mot nha may nhiét dién 1a nha may
nhiét dién Pha Lai. Day 1a nhiing nha may dién
quan trong cua dat nude hién nay.

Thuy dién Hoa Binh 1a mot trong nhitng cong
trinh trong diém kinh t€ 16n cta dat nuéc, noi
san xuét cung cap nguodn nang lugng dién quan
trong cho hé thong dién quoc gia, phuc vu dac
luc su nghiép cong nghiép hod, hién dai hoa dat
nudc. Nha mdy dugce hoan thanh ngay 9/11/1988
theo quyét dinh ctia Bo Nang luong vé6i 8 t6 may
(cong sudt 8x240 MW), tong cong sudt 1920
MW, san lugng dién trung binh 8 ty KWh/nam.

Nha mdy thuy dién Tri An hién nay la mot
nha mdy thuy dién thudc loai vira, c6 cong sudt
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lip miy 440 MW, dién nang hang nam
1626x10° kWh.

Nha may nhiét dién Pha Lai thuoc dia phan
huyén Chi Linh, tinh Hai Duong, cach thu do Ha
Noi 56km vé phia Dong Bic, sit goc phia Bic
duong 18 va ta ngan song Thai Binh. Nha may
duoc khdi cong xay dung ngay 17/05/1980 véi
cong sudt 440MW, gém 4 t6 tua bin may phat
va 8 10 hoi theo khoi hai 10 - mot may, mdi may
110MW. Day la nha mdy dién 16n nhat trong hé
thong dién mién Bic ldc bdy gid, c6 cdc chi tieu
kinh t&€ ky thuat cao.

2. Két qua cia viéc ing dung mo hinh
Thormas-Fiering mé phong qua trinh dong
chay trong van hanh hop ly ciac nha may dién.

Dua vao cac két qua mo phong biang mo hinh
Thormas-Fiering bac 1 & trén, ta c6 thé budc ddu
nghién ciu tinh toan diéu tiét hoat dong cua hai
nha may thuy dién Hoa Binh va Tri An theo mot
s0 kich ban nhu sau:

a) Kich ban cdc nha mdy dién hoat dong
hoan toan déc lap:

Khi c4c nha mdy dién hoat dong hoan toan doc
lap v6i nhau thi mbi nha may dién luon phai dam
nhiém cung cap mot phan dién nang cho yéu cau
ding dién quéc gia tuy thudc vao cong suét lap
mdy cua tung nha mdy. Phan phéi dién nang cho

cdc nha may dién dugc tinh theo nguyén tic:
0G
NP = SN

z NLM (6)
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d ng binh thing cho nha mdy thuy dién Hoa Binh va
IM 1a téng cong sudt lap may clia cdc Tri An tuong ting dé€n nam 2005.
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Dua vao két qua mo phong dong chay thang &
cac tram Hoa Binh va Ta Lai bing mo6 hinh
Thormas-Fiering bac 1, ta tién hanh tinh todn diéu
tiét dong chay theo phuong phap diéu tiét ca liét.
Bai toan ctia ta & day 1a tinh toan thuy nang theo
do6 thi phu tai yéu ciu déi vé6i tram thuy dién.

S6 liéu ban dau co6:

- Chudi s0 liéu dong chay thang dén nha
may thuy dién Q=f(t) m6 phong theo m6 hinh
Thormas-Fiering bac 1.

- D6 thi phu tai theo yéu cau Ny =f(t)

- Duodng quan hé Q=f(Z,,)

- Tram thuy dién c¢6 ho diéu tiét, cdc thong
s6 cua ho diéu tiét bao gom:

+ Cic dudong quan hé dac trung 1dong ho:
V=£(Z), F=(Z)

+ Muc nuéc dang binh thudng tuong tng véi V,

+ Muc nudc chét tuong ing v6i V.=V«

+ Khi h6 ddy ma luu lugng thién nhién dén
van 16n hon luu lugng diéu tiét thi phai xa qua
cong trinh tran.

Nhiém vu 12 x4c dinh cdc quan hé Z,"=f(t),
ZH=f(t), H=f(t), E=f(t).

Pay la bai toan khai thac van hanh tuong doi
phuc tap va c6 lién quan dén nhiéu yéu t6 nén
trong tinh toan thuy nang phai st dung phuong
phap thtt dan. Noi dung cua phuong phdp thu
din 1a gia thiét trude luu luong QP' twong ting
vGi cong suat dong chay la N, sau d6 tinh ra
cong sudt cua tram. Néu cong sudt d6 phu hop
vGi cong sudt yéu cau trong thoi doan thi gia

thiét dugc xem la ding, né€u khong thi phai gia
thiét lai va qud trinh tinh toén lai ti€p dién.

Trong qud trinh tinh todn sau khi dat dugc
| N.-NST < ¢ xdc dinh duoc N, trén co s& d6 tinh
todn duoc Q" va Q,, tuong ting.

Pé dam béao s6 lan gia thiét 1a it nhat, xac
dinh gia tri luu lugng gia thiét ban dau nhu trong
cong thic (7) sau:

0 =i

- TL i HL
9'8llZi _Zi (Qz )J (7)
BLien s i 5 EER

O day ching toi da thiét lap chuong trinh
“DTBLB”, viét bang ngon ngit Visual Basic c6
thé chay trong cdc moi trudng Window tir 95 trd
lén, dé tinh todn lan luot cho s6 liéu theo ting
nam thuy van mot. Trong d6 cdc quan hé dac
trung 1ong hd duoc lam tron theo phuong phap
Spline bac 3. Dao dién chinh cua chuong trinh
nhu & trén.

Bdng 2. Két qud diéu tiét ho chiia phat dién theo yéu cdu phu tdi cho trudc
tai cdc nha mdy thuy dién Hoa Binh (song Ba) va Tri An (séng Dong Nai)

STT | Nam Hoa Binh- séng ba Tri An-song Dong Nai
Thang thira nudc Thang thiéu nudc Thang thira nuéc Thang thiéu nudc

1 1989 7,8,9,10, 11 10 7,11

2 1990 7,8,9,10 4,5 9,10, 11 3,4,5,6

3 1991 7,8,9,10, 11 2,3,4,5 10, 11 3,4,5,6

4 1992 7,8,9, 10, 11 5 10, 11 3,4,5,6

5 1993 7,8,9,10 4,5 9,10 3,4,5,6, 11
6 1994 7,8,9,10 3,4,5 10 3,4,5,6,7,11
7 1995 7,8,9,10, 11 4,5 9,10 3,4,5,6, 11
8 1996 7,8,9,10, 11 4,5 10, 11 3,4,5,6,7
9 1997 7,8,9,10, 11 4,5 10 3,4,5,6, 11
10 1998 7,8,9, 10, 11 4,5 10 2,3,4,5,6,11
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STT | Nam Hoa Binh- séng Da Tri An-song Dong Nai

Théng thira nudc Thang thiéu nudc Thang thira nudc Théang thiéu nudc
11 1999 7,8,9,10 3,4,5 9,10, 11 3,4,5,6
12 2000 7,8,9 10,11 4,5 3,4,5,6,7,11
13 2001 7,8,9 10,11 3,4,5 10 3,4,5,6,7,11
14 2002 7,8,9, 10, 11 3,4,5 9,10, 11 2,3,4,5,6
15 | 2003 7,8,9,10, 11 3,4,5 10, 11 3,4,56

Qua tinh todn ta rut ra két qua vé cdc thang
thira nudc va cac thang thi€u nudc tai cac tram
thuy dién Hoa Binh va Tri An nhu trong bang 2.
Tur d6 ¢6 nhan xét rang:

Néu cac nha mdy thuy dién Hoa Binh va Tri An
hoat dong hoan toan doc lap thi trong cic thiang
mua kiét lugng nuGc dén ho s€ thi€u, nén khong
thé dam bao dugc phan yéu cau phu tdi ciia minh.

Mat khic vio mua Ii lai c6 thé x4 mat mot
lugng nudc thira khd 16n. Do d6 rét lang phi,
chua tan dung khai thdc hét duoc nguén tai
nguyén nudc.

Vi vay ta ti€p tuc xét dén kich ban tht hai do
la truong hgp hai nha may thuy dién Hoa Binh
va Tri An hoat dong bé xung cho nhau nhim
dam bdo yéu cau vé dién nang cho qudc gia.

b) Kich bdn hai nha mdy thuy dién hoat
dong bo xung cho nhau.

Nhu trén ta da xét thi thay rang khi hai nha
may thuy dién Hoa Binh va Tri An hoat dong
hoan toan doc 1ap véi nhau thi ca hai nha may
déu khong thé thod man dugc cong sudt yéu ciu

cla tat ca cac thang trong nam ma vao mua kiét
thi thuong bi thi€u nudc trm trong trong khi
vao mua 1d thi lai phai xa di mot lugng nudc
thita dang ké. Mua i trén song Da (tram Hoa
Binh) la tir thing 6 dén thang 10, mua kiét tur
thang 11 dén thang 5 nam sau, cOn trén song
Pong Nai (tai tram Ta Lai) mua I tir thang 7
dén thang 11, mua kiét tir thang 12 dén thang 6
nam sau. Do d6 c6 su léch pha dong chay gitta
dong chay dén ho Hoa Binh va dong chay dén
hé Tri An. Vi vay c6 thé phan chia phu tai hé
thong gitta hai nha mdy thuy dién nay dé nang
cao muc dam bao yéu cau cung cép dién nang.

C6 nhiéu nam vao thiang 7 va thang 11 & nha
may thuy dién Tri An bi thi€u nudc, khong dam
bao phu tai yéu ciu, trong khi & thuy dién Hoa
Binh thi lai thira nuGc, phai xa b6t nuée qua cua
x4. Vi vay vao cdc thdng d6 ta c6 thé tang phu
tdi ca nha mdy thuy dién Hoa Binh lén dé b6
xung cho phan phu tai thi€u hut cia nha may
thuy dién Tri An. K&t qua tinh toén cu thé dugc
ti€n hanh nhu trong bang 3.

Bdng 3. Tinh todn diéu tiét lai thuy dién Hoa Binh phdn chia phu tdi véi nha mdy thuy dién Tri An

STT Thang Tri An Hoa Binh
Nww | Ny& | Nic b | On | Zn | % or | QD
1 7/1989 9.2293 | 978.91 | 988.13 | 1063.61 | 3516.09 | 110.74 | 16.92 | 1073.64 | 3506.06
2 11/1989 | 51.072 | 1055.43 | 1106.5 | 1053.49 | 320.629 | 115 | 12.88 | 1104.7 | 269.649
3 7/1994 1.3167 | 978.91 | 980.222 | 1081.6 | 2045.36 | 107.52 | 15.26 | 1083.06 | 2043.9
4 11/1995 32.02 | 1055.43 | 1087.45]1050.87 | 152.941 | 115 | 12.62 | 1082.75 | 121.061
5 7/1996 42.742 | 978.91 | 1021.65 | 1122.68 | 1898.41 | 104.01 | 1513 | 1171.7 | 1849.39
6 11/1997 | 32.966 | 105543 | 1088.4 | 1052.23 | 239.896 | 115 | 12.75 | 1085.1 | 207.026
7 11/1998 | 24.943 | 1055.43 | 1080.37 | 1048.84 | 24.873 | 115 | 1242 | 1073.63 | 0.083
8 7/2000 13.208 | 978.91 | 992.113 | 1100.98 | 2451.87 | 106.41 | 15.78 | 1115.83 | 2437.02
9 11/2000 | 57.194 | 1055.43 | 1112.63 | 1052.84 | 278.847 | 115 | 12.81 | 1109.9 | 221.787
10 7/2001 0.1305 | 978.91 | 979.036 | 1120.27 | 1200.53 | 103.29 | 14.22 | 1120.42 | 1200.38
11 11/2001 | 29.346 | 1055.43 | 1084.78 | 1052 | 224.881| 115 | 12.73 | 1081.25 | 195.631
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Tuy nhién van c6 nhiéu thiang trong mua kiét,
hai tram thuy dién nay khong thé dam bao phu
tai yéu cau, trong khi vao mua 1i van xa lang phi
mot lugng 16n thé tich nuée. Vi vay ta tiép tuc
xem xét mot kich ban 1a mot nha may thuy dién
(Hoa Binh) va mot nha may nhiét dién (Pha Lai)
cung phdi hgp hoat dong nham dam béo yéu cau
cung cap dién nang cho hé thong dién qudc gia.

c) Kich ban moét nha mdy thuy dién va
mot nha mdy nhiét dién phoi hop hoat dong.

Ta xem xét nghién cttu bai todn phan chia
phu tai gitta nha mdy thuy dién Hoa Binh va mot
nha mdy nhiét dién la nha mdy nhiét dién Pha
Lai sao cho dam bao yéu ciu dién nang cho hé
thong dién quoc gia va téng chi phi than ctia nha
may nhiét dién l1a nho nhat.

Phan phoi téng phu tai trung binh hang thdng
clia hai nha mdy dién nay c6 thé dugc tinh theo
cong thirc (6). Bai toan dat ra la phai phan chia
hoat dong cta hai nha may dién Hoa Binh va
Pha Lai nhu thé nao dé dam bao dién kin duoc
phu tai yéu cau dong thoi chi phi van hanh hay
lugng than ma nha may nhiét dién st dung la
nho nhat.

Gia st nha may nhiét dién Pha Lai hoat dong
hoan toan doc lap, thi tir cong thic (6) tinh dugc
phan phdi phu tai trung binh cac thang ctia nha
may.

Do d6 tong dién ning yéu cAu phat ra clia nha
mdy trung binh trong mdt nam dugc tinh theo
cong thuc:

12
_ 5

E. .. =732x10 ><iZ:I:Ni @)

trong d6: E ., 1a dién luong trung binh nam
(KWh),

N, la phu tai trung binh thang thi i (MW)
Enm” =1991.27 trieu kWh
Vi vay lugng than tiéu thu trung binh nam s€

Suy ra:

N

la:
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T = Ex439=1991.27x10°(KWh) x

x439(g/KWh)=874168.657 (tan/nam).

Bay gio ta nghién cttu phoi hop hoat dong hai
nha mdy dién Hoa Binh va Pha Lai tuwong tng
trong cdc nam dién hinh nhiéu nuéc, nudc trung
binh, va it nudc cta dong chay song Da tai tram
Hoa Binh.

Dua vao s6 liéu dong chay trung binh nam
thuy van tai tram Hoa Binh (trén song Da) tu
nam 1956-1957 dén nam 2002-2003 chon duoc
cac nam dién hinh nhiéu nudc, nudc trung binh,
it nudc 1an luot la:

- Nam nhiéu nudc:

1970-1971, Qpo,=1863.75 (m’/s).

- Nam nuéc trung binh:

1956-1957, Qpo=1732.25 (m’/s).

- Nam it nuéc:

1975-1976, Qp,=1550.58 (m’/s).

Tiép theo ta su dung chuong trinh “DTBLB”
dé tinh todn diéu tiét hd Hoa Binh l4n luot cho
cac nam dién hinh theo yéu cau phu tai clia tram
Hoa Binh khi hoat dong doc lap.

Theo diéu ti€t nhu trén thi nha mdy thuy dién
Hoa Binh luon bi thi€u nudc vao cac thang cuoi
mua kiét, do d6 dé dam bao yéu cau cdp dién thi
nha may dién Pha Lai phai tang cuong cong suit
trong cac thang thi€u nuéc nay dé bu vao phan
phu tai thi€u hut cua thuy dién Hoa Binh. Vao
cdc thang mua lii thi lai nguoc lai, lugng nudc
dén h6 Hoa Binh thuong rat 16n, do d6 cé thé
tang cong suat cua nha may thuy dién, dong thoi
giam cong sudt ciia nha mdy nhiét dién Pha Lai
nham tiét kiém chi phi than d6t ma van dam bao
yéu cdu cung cap dién nang.

Ta ¢6 qua trinh phdi hop van hanh cua nha
may thuy dién Hoa Binh va nha may nhiét dién
Pha Lai trong cdc nam dién hinh nhiéu nudc,
nudce trung binh, it nuée nhu trong bang 4.



Bdng 4. Phoi hop vdan hanh hai nha mdy dién Hoa Binh va Phd Lai

Nam nudc nhiéu Nam nudc trung binh Nam nuéc it
Théng NHoa Binh NPhé Lai Nthié'u NHoé Binh NPhé Lai Nthié'u NHoa Binh NPhé Lai Nthié'u NYC (MW)
6 964.58 221.05 0.00 |1185.63] 0.00 964.58 | 221.05 1185.63
7 1203.24 0.00 0.00 {1203.24| 0.00 1203.24 | 0.00 1203.24
8 1234.38 0.00 0.00 |1234.38| 0.00 1234.39 | 0.00 1234.39
9 1233.49 0.00 0.00 |1233.49| 0.00 123349 | 0.00 1233.49
10 124512 0.00 0.00 |1245.12] 0.00 124511 | 0.00 1245.12
11 105543 | 241.87 0.00 [1055.43| 241.87 1208.24 | 89.06 1297.30
12 1224.69 87.91 0.00 |1067.87| 244.72 1067.87 | 244.72 1312.60
1 947.31 217.09 0.00 [947.304| 217.09 947.30 | 217.09 1164.40
2 944.66 216.49 0.00 |582.15| 440.00 | 139.00 | 944.66 | 216.48 1161.14
3 965.92 221.36 0.00 |218.55| 440.00 | 528.73 | 892.01 | 295.27 1187.28
4 358.67 440.00 | 394.02 | 339.20 | 440.00 |413.49 | 280.67 | 440.00 |472.02{1192.69
5 576.82 440.00 | 156.71 | 244.64 | 440.00 | 488.89 | 760.415 | 413.12 1173.53

Tu d6 c6 nhan xét rang néu phdi hop hoat
dong nhu trén thi vao cac thang 7, 8, 9, 10 nha
may nhiét dién Pha Lai khong cin phai hoat
dong, ti€t kiem duoc mot lugng 16n than dot va
tranh phai xa bo lang phi nudc du thira ctia ho
Hoa Binh. Tuy nhién vao cac thang cudi mua
kiét thi hai nha may van khong ddp dng du yéu
cu dién nang can thiét.

Lugng than ma nha may nhiét dién Pha Lai
tieu thu hét trong cdc nam dién hinh nuéc nhiéu,
nudc trung binh, va nudc it cua thuy dién Hoa
Binh s¢€ la:

- Nam nudc nhiéu: T,=670258.018 (tan)

- Nam nudc trung binh: T,=791698.641 (tan)

- Nam nudc it: T,;=686653.193 (tan)

Do d6 luong than tiét kiém dugc va theo thoi
gid nam 2005 tuong tng s€ la:

- Nam nuGc nhieu: AT=T-T,=203910.639
(tan) tuong duong 71.4 ty dong

- Nam nudce trung binh: AT=T-T,=82470.016
(tan) twong duong 28.9 ty dong

- Nam nudc it: AT=T-T,=187515.464 (tan)
tuong duong 65.6 ty dong

II1. Két luan

Qua nghién ctu tinh todn tng dung mo hinh
Thormas-Fiering, ta ¢ thé rit ra két luan 1a tng

dung mo hinh dé mo phong dong chay tai cic
tram Hoa Binh (song Pa) va tram Ta Lai (song
Pong Nai) thu duoc két qua kha chinh xac, két
qua mo phong cho thdy dong chay thuc do va
dong chay tinh todn bang mo hinh 1a kha phu
hop. Do d6 c6 thé ting dung két qua mo phong
dong chdy thang bang mo hinh Thormas-Fiering
dé tinh todn diéu ti€t cho hoat dong clia hai nha
may thuy dién Hoa Binh va Tri An sao cho hgp
ly.

Qua tinh toan thuy nang, di€u ti€t h6 Hoa
Binh va ho Tri An theo yéu cau phu tai cho trudc
dua vao chubi sO liéu dong chay thiang mo
phong bing mo hinh Thormas-Fiering ta c¢6
nhan xét rang:

- Néu hai nha may thuy dién nay hoat dong
hoan toan doc 1ap thi vao mua kiét s€ xay ra tinh
trang thi€u nudc nghiém trong trong khi vao
mua 10 thi lai phai xa di mot luong 16n tai
nguyén nudc du thira. Nhu vay xay ra tinh trang
lang phi nguén tai nguyén nudc.

- Néu hai nha may thuy dién Hoa Binh va Tri
An phdi hgp hoat dong véi nhau, thi do tinh chat
bat dong nhat vé dao dong dong chay nén ta c6
thé tang cudng hoat dong clia thuy dién Hoa
Binh dé hé trg cho thuy dién Tri An. Trén thuc
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t€ dudong day 500kV Biac-Nam da dugc xay dung
nham chuyén tai mot lugng dién 16n & mién Béc
(nhét 1a ctia Hoa Binh) vao trong mién Nam.

Tuy nhién néu chi hai nha mdy dién Hoa
Binh va Tri An hoat dong phoi hgp véi nhau thi
két qua cho thdy vao mua lii, mot lugng déng ké
nudc van phai xa thira mot cach lang phi trong
khi vao mua kiét thi vin khong thé ddm bdo nhu
ciu dién nang can thiét. Vi vay can phai hoat
dong két hop v6i cac nha may dién khac, trong
d6 bao goém ca cac nha mdy nhiét dién.

Qua tinh toan theo kich ban phoi hop hoat
dong ciia mot nha mdy thuy dién (nha may thuy
dién Hoa Binh) va mot nha may nhiét dién (nha
may nhiét dién Pha Lai), & day da budc dau dua

Tai liéu tham khao

ra quy trinh phoi hgp hoat dong gilta hai nha
may dién sao cho phu hop, nang cao chat lugng
dién.

Bai toan phan phoi hop 1y phu tai dién gitta
cac nha may dién trong mot hé thong dién la
mot bai todn rét phiic tap ma trong tuong lai can
phai giai quyét. Va bai toan nay phu thudc phan
16n vao diéu kién thuy van tai cdc nha mdy thuy
dién. Trong bai nay budc dau nghién ctru phoi
hop hoat dong ciia mot s6 nha may dién theo cac
kich ban khac nhau. Viéc xét phdi hop van hanh
cta ca hé¢ thong dién con doi hoi phai nghién
ctu nhiéu thém nita va con nhiéu khé khan cin
giai quyét.
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Summary
APPLICATION OF THE MODEL THORMAS- FIERING TO SIMULATE FLOW TIME

SERIES AND IT'S APPLICATION TO OPERATION OF ELECTRIC STATIONS

The combined operation of a system of hydro- power plants is still a difficult and complex
problem. The operation of a hydro- power plant system is mostly relevant to hydrological
characteristic or the inflow regime. One of the common methods applied to analysis of changing
period to determine flow regime is Thomas- Fiering. This paper presents an application of Thomas-
Fiering model to flow time series in order to get the flow regime and apply the results to the
appropriately coordinating operation of hydro- power plant system.
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