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NGHIEN CU'U CAC PHUONG THUC PHOI HQP VAN
HANH PHAT PIEN SAU KHI MO RONG
THUY PIEN HOA BINH

Phan Tran Hong Long!

Tém tit: Thity dién Hoa Binh la bdc thang cudi ciing thudc hé thong cdc bdc thang thity dién trén
Séng Pa va dang dwoc dy kién mé réng cong sudt lén dén 2400MW. Nghién civu van hanh phoi hop
ba ho chira trén luu viee song Pa voi muc tiéu dién luong lon nhat trong khi van dam bdo céc diéu
kién vé phong lii va cdp nwée ha du theo quy trinh lién hé la bai todn can phai giai quyét. Mé hinh
sit dung phirong phdp quy hoach dong tinh todn cho 110 nam thiy van lién tuc ciia ba ho chira trén
dong chinh lwu viee séng Pa la Lai Chdu, Son La va Hoa Binh. Két qua da chi ra dwoc cac mikc do
phoi hop muc nuede thiwong heu ciia ba hé trén dong chinh séng Pa dé thu dwoc ham muc tiéu yéu

cau.

Tir khoa: Phoi hop phdt dién, Quy hoach déng, Thiy dién Hoa Binh mé réng, Séng Pa.

Ban Bién tap nhan bai: 17/03/2020

1. Mé diu

Trong qua trinh phat trién kinh t& dat nudc,
dic biét 1a nhitng nam gan day, yéu cau cong
suat va dién luong dang co sy khac biét vé ca
ngudn cung va sb gio loi dung cong suit lap may
(hnim). Nham dap tng duge nhu cau ding dién
ngdy cang tang, can co ké hoach phat trién va
van hanh hop 1y cac ngudn dién trong d6 c6 thay
dién. Viét Nam co nguén thuy nang phong phu,
mac du thuy dién hién dang chiém mot ti trong
16n trong hé thong dién nhung theo thoi gian thi
ti trong ctia ngudn dién nay trong hé thong s&
giam ca vé cong suét va dién lugng.

Viéc xay dung thuy dién trén cac dong song
16mn va song chinh co ban da hoan tat theo quy
hoach bac thang cac dong song. Tuy nhién, trén
cac song nhanh, hodc song nho van con cac thuy
dién khac dang duoc xay dyng. Bén canh do,
Vi¢t Nam da va dang dau tu mo rong mot s6 nha
may thuy dién (NMTD) ¢6 diéu kién mé rong
nhu: Thac Mo, Pa Nhim, Hoa Binh, Ialy.

Luu vuc séng Da c6 nhiéu ho chira phat dién
c6 cong suat va dung tich 10ng hd 16n. Viéc phbi
hop phat dién cac hd chira nay s& giup gia ting
téng cong suit phat dién ciing nhu lugng dién
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phat ra. D6i v6i ba ho chira diéu tiét nam trén
dong chinh song Pa la Lai Chau, Son La va Hoa
Binh thi hai nha may dau van hanh chua dén 10
nam con NMTD Hoa Binh da van hanh hon 30
nam va sép dugc mo rong voi téng cong sudt sau
mo rong 1a 2400MW [6].

Bon chirc nang chinh cua thity dién Hoa Binh
theo thir tur bao gdm: (1) tri thuy song P4, chong
Iti, giam nhe thién tai, ddam bdo an toan cho vung
d6ng bang Bic Bo va Thu do Ha Noi; (2) san
xudt dién nang cung cip cho phat trién kinh té
x4 hoi cua dit nude véi san luong thiét ké binh
quan 8,16 ty kWh/nam; (3) ting cudng nudc vé
mua kho phuc vu nong nghiép va nhu cau khac
& ving dong bang Bic Bo; (4) cai thién didu kién
van tai duong thuy trén séng Da, gop phan thuc
day phat trién kinh té - xd hoi cac tinh ving nai
Tay Bic.

Dbi voi cac hé thong ho chira 16n, phic tap,
mo phong bang mé hinh toan hoc vai cac dbi
tuong c6 ddy du dic diém nhu bac thang hd chira
phat dién thuong duoc lua chon. Mot sb nghién
cuu lién quan tai Viét Nam cé thé ké dén nhu:
Hoang Thanh Tung va nnk. (2013) ung dung
phan mém Crystal Ball x4c dinh ché d6 van hanh
t6i wu phat dién cho ho chtra Thac Ba, Tuyén
Quang va bac thang hd chtra Son La, Hoa Binh
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¢6 tinh dén nhu cau cap nudc ha du [3]. HO Ngoc
Dung (2017) nghién ctru tinh toan ché d6 van
hanh theo loi ich 16n nhét cho hai hd Son La va
Hoa Binh trong mua can, xac dinh tdp hop
dudng van hanh t6i wu, va sir dung két hop biéu
d6 didu phdi dé tap trung vao nghién ciru co sé
khoa hoc, xay dung thudt toan va mo hinh bai
toan tdi wu diéu tiét cac hd chira ciia bac thang
thity dién [4]. Cac nghién ctru trén chua xét dén
viéc mé rong NMTD Hoa Binh va kha nang thay
d6i cac thong s lién quan. Do vy nghién ctiu
ndy tap trung vao tinh toan van hanh phdi hop
phat dién ba hd chira chinh trén séng Da sau khi
mé& rong NMTD Hoa Binh. Nghién ctru st dung
cac yéu cau vé phong lii va cip nude trong quy
trinh van hanh lién hd méi nhét (thang 6 nam
2019) dé ap dung vao tinh toan [7].

2. Phwong phap tinh toan va tai liéu si
dung

2.1. Bii todn vin hanh téi wu béc thang hé
chira phat dién

Céc bai toan van hanh t6i wu ho chira thuong
¢6 muc tiéu 1a tbi da hoa dién luong hoac doanh
thu; t6i thiéu cac thiét hai vé cung cép nudc hoac
phong 11

Ham muc tiéu tdi vu dién lugng thudong cé
dang:
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Trong d6 F 1a ham muyc tiéu can ti da hoa
san luong dién; N la s6 nam tinh toan; M 1a sb
thoi doan trong nam; L 1a s6 bac thang thuy dién;
AEi;x 1a dién lugng cua bac thang thir k trong
thoi doan j cua nam thu i. Dién lugng nay phu
thudc vao luu lugng phat di¢n; cot nude phat
dién va hé sb cong sut phat dién cua ting nha
may. Cac thong s6 nay lai tiép tuc phu thudc vao
cac rang budc nhu pham vi cho phép ctia myc
nude thuong ha lvu méi nha may; luu lwgng ha
du t6i thiéu; kha nidng qua nudc va phat dién cua
t6 may. ..

2.2. Thudt toan quy hoach dong

Do bai toan ti wu van hanh c6 thé chia thanh

j=1
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cac thoi doan ké tiép nhau nén qua trinh giai bai
toan t6i wru 6 thé ap dung thuat toan quy hoach
dong theo thoi gian [5]. Vi mdi thoi doan tinh
toan, thuat toan sé tién hanh tim phuong 4n tdi
wu phat dién. Tong hop cac phuong an tdi wu cuc
bd ta s€ dugc phuong an t8i wu toan bo.

Véi mdi thoi doan j ké tiép sau thoi doan j-1,
gia tri dién luong téi da dugc xac dinh théng qua
cong thuc:

E(s) =max{E(5-1) + 8E; 5} @

Trong d6 j 14 chi s6 trang thai cudi thoi doan
j; j-1 chi s6 trang thai cudi thoi doan j-1 hay la
chi sb trang thai dau thoi doan j; s 1a tap hop cac
muc nudc thugng lvu (MNTL); AE la do gia
tang dién luong trong thoi doan j véi bién thién
MNTL tir to hop s;-1 dén t6 hop s;.

2.3. Lap trinh bai todn toi wu cho hé thong
hé chiva bic thang thiiy dién

Nghién ctru thyce hién 1ap trinh béng ngon nglt
Visual Basic, phién ban Microsoft Express 2010.
Ham muyc tiéu dugc tuy bién co6 thé 1a dién luong
(trung binh nim hodc mua kiét ctia hé thong hay
ctia mot hd xéc dinh) lon nhét hodc doanh thu
16n nhét néu c6 gia ban dién lwong va cong sut
kha dung di cung.

Thoi doan tinh toan cua chuong trinh dugc
1ap cho thoi doan thang. Céc gia tri dugc chia
ludi theo muce nude va ndi suy vao mang gia tri
di kem nhu khi tao lugi MNTL thi cling tao luon
ludi dung tich thugng luu twong ung.

Chia myc MNTL véi pham vi tr muc nudc
chét (MNC) dén muyc nudc dang binh thuong
(MNDBT) mdi bac thang thanh cic khoang cach
tiy bién AZ =0,1; 0,2; 0,5 hodc 1m.

2.4. Ap dung vao hé théng ba ho chiva chinh
trén song Da

Nghién ctru ap dung chuong trinh da 1ap tinh
toan toi wu tong san luong dién cho ba hd chua
diéu tiét nam trén dong chinh Song Pa 1a Lai
Chau (1200MW); Son La (2400MW) va Hoa
Binh sau mé rong (2400MW).

Nghién ctru st dung dong chay lich st trung
binh thoi doan thang tir nam 1902 dén 2012 dé
tinh toan voi cac yéu cau tbi vu tong dién luong
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ba hd cho tirng nam thity van (TH1) hodc cho ca
liét ndm thuy van (TH2).

Tinh toan diéu tiét theo nam thiy van bét dau
tir ddu mua lii (thang 6 hang nim) dén cudi mua
ki€t nam sau. Tinh toan v&i pham vi MNTL cho
phép theo quy trinh van hanh lién ho chia [7].

Céc yéu cau vé phong 1l thong qua cac muc
nuée cao nhit duge cho phép trong mua i va
yéu cau vé luu lugng cung cdp nudc ha du va
muc nudc cho phép téi thiéu trong mua kiét
dugc chuyén thanh diéu kién bién trong mé hinh
toan. Tap hop MNTL cua cac hd theo thoi gian
1a cac tap nghiém kha dung ctia mé hinh. Tong
san lugng dién ba hd 1& ham muc tiéu tinh toan.

Dit lidu dau vao bao gdm: budc thoi gian (AT
= 56 gio/thang) va thoi diém bit dau cua mod
phong (gan gid tri ban dau Eooo = 0; cac gia tri E
khéc dugc gan bang -co dé sir dung trong so sanh
khi dung cong thirc 2), quan hé 1ong hd duoc noi
suy theo cac duong quan hé, pham vi myc nudc
16n nhét, nhé nhat duoc xac dinh theo muc cho
phép clia quy trinh lién h [7].

Luu lugng ha luu cua Hoa Binh binh quan
mdi thang phai 16n hon luu lugng yéu cau tuong
ung [7].

MNTL tai thoi diém bat dau va két thuc tinh
toan twong tng ctia cic ho Lai Chau va Son La
la MNC 265 m va 175 m; cta Hoa Binh la 90m
(xap xi muc nude thyc t& binh quan cac nim).
Khi tinh t6i vu timg ndm thi thoi diém két thuc
1a timg ndm thuy van, khi tinh t6i vu theo ca liét
nam thi thoi diém két thac 1a cudi liét nam thuy
van

Nghién ctru st dung cac phuong trinh can
bang nudc cho mdi bac thang va ldy luu luong
dén Lai Chau la luu luong tu nhién thang. Luu
luong dén Son La 1a luu luong dugc diéu tiét tur
Lai Chau cong vdi luu lugng khu gitra hai dap
thiy dién Son La va Lai Chau. Luu luong dén
Hoa Binh 1a luu Iugng dugc diéu tiét tr Son La
cong voi luu luong khu gitra hai dap thuy dién
Son La va Hoa Binh. Luu lugng khu gitra dugc
xac dinh Ia hi¢u luu lugng ty nhién gitra cac
tuyén dap trong li¢t nam (sé liéu duoc thu thap tur
nam 2012 tré vé trude, thoi diém cac thuy dién
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Lai Chau va Son La chua khanh thanh).

Khi MNTL Hoa Binh dang cao trén 112m thi
¢ xét dén ngap chan ha luu thuy dién Son La,
ham ndi suy hai bién duogc st dung dé tinh ra
muc nudc ha luu Son La theo luu lugng ha luu
Son La va MNTL Hoa Binh [1].

3. Phan tich két qua va danh gia

3.1. Két qud tinh todn diéu tiét nam hoan
toan trén li¢t nam (TH1)

Két qua duong dién bién MNTL ba hd truong
hop diéu tiét nam cho liét nam duogc thé hién trén
cac hinh TH1 thudc Bang 3.

Tuong tmg v6i dién bién duong MNTL 13 11
thoi diém dau thang (tir thang 7 dén thang 5 nim
sau) dang hinh khdi hodc bang két hop biéu dd
dé thé hién MNTL t6 hop ctia ba ho tai cac thoi
diém tinh toan.

Két qua t6 hop MNTL cho thoi diém ngay 1
thang 8 hang nim duoc thé hién toan bo trong
Béng 2 va chi tiét cho 107 nam thiy vin con lai
trén Hinh 1.

_ }g; P4 * 4 *—o
% 193 ¢ \ g

IR
glo1 —¢

A 189 *
e IR
E 185 by
183 Lo
181

271 274 277 280 283

MNTL hé Lai Chau (m)

Hinh 1. T6 hop MNTL 2 hé Lai Chdu va Son
La ngay 1/8 khi MNTL Hoa Binh la 101m

286

Hinh 1 d4 thé hién rd to hop pham vi muc
nude ndy chi xuat hién & nira trén bén trai. Diéu
nay ciing chi 16 néu day 1a thoi diém tich nudc
thi nén tich vao hd dudi trude hodc néu 1a thoi
diém cap nude thi nén cap tir h trén trudc.

Badng 1. T6 hop MNTL (m) ba hé tai thoi diém
ngay 1 thang 8 cac nam thuy van THI

Nam thuy van  Lai Chdu Son La Hoa Binh
1952-1953 271 190 96
1967-1968 271 197 98
1979-1980 277 197 99

107 ndm con lai  271-286 181-197 101
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3.2. Két qua tinh todn diéu tiét nam kéo dai
trén liét nam (TH2)

Trong TH nay, MNTL cudi nim mdi nim
thity van khong nhét thiét vé bang muc nudc dau
nim. Myc nude dau ndm sau bang muc nudc
cudi nam trude. Muc nuéde ca ba hd cudi liét nam
bang muc nudc xuat phat ciia nam dau tién trong
liét nam. Cac dién bién muc nude duge thé hién
6 TH2 trén Bang 2.

So sanh két qua 2 truong hop trén Bang 2,
dién bién myc nudc Hoa Binh TH2 tai thoi diém
bat ddu nam thuy vin thuong duoc giir 6n dinh
& mirc twong d6i cao khoang 92,5m néu Son La
va Lai Chau da hoan thanh nhiém vu diéu tiét.
MNTL dau mua lii ciia Lai Chau thuong vé muc
275m (16n hon MNC khoang 10m) con MNTL
ctia Son La thudng c6 dao dong tir 175m dén 185
m. Két qua nay thé hién hai hd Son La va Lai
Chéu can pham vi diéu tiét nhiéu hon dé MNTL
Hoa Binh thuong dugc giit ¢b dinh theo thoi
gian.

Két qua vé dién luong trung binh nhiéu nim
ciia 2 TH tinh toan véi ho so thiét ké duoc thé
hién trén Bang 3. Két qua nay ciing cho thay viéc
van hanh phdi hop nhiéu nam (TH2) cho két qua
téng dién lugng ba hd 16n hon viéc van hanh
phdi hop ba hd chi riéng cho timg nam (TH1).

3.3. Két qua mot so trwong hop muwe nuéc
ding binh thwong NMTD Hoa Binh khadc
117m

Vé MNDBT NMTP Hoa Binh, theo cac quy
trinh van hanh tam thoi (1991) va chinh thic
(1997) dugc ban hanh theo thoi gian, MNDBT
nha may lic bat dau van hanh 12 115m. Sau mot
s6 ndm van hanh di thuong xuyén coi MNDBT
=117m va MNDBT dugc chinh thirc cong nhan
sau khi thuy dién Son La di vao van hanh [2].

Viéc van hanh nay twong tng véi cac cAp van
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hanh, tinh toan trong lich s, ddi véi viée bién
doi khi hau nhu hién nay, co thé cac con 1 s&
dién ra cuc doan hon, hd Son La c6 thé khong
thé tham gia phdi hop chéng lii cho Hoa Binh
(mua 16n tai luu vuc khu gitra) nhu da xay ra vao
thang 10 ndm 2017. Véi truong hop lép thém 2
t6 240 MW, két qua chinh vé dién luong trung
binh nhiéu ndm diéu tiét nhiéu nam ba ho khi
thay d6i MNDBT duoc thé hién trén Bang 4.

Két qua tinh toan trong Bang 4 ciing chi ra
viéc thay d6i MNDBT khéng chi lam thay dbi
dién luong trung binh nhiéu nim cia NMTD
Hoa Binh ma lam thay d6i ca dién lugng cia
NMTD Son La. Cu thé khi giam MNDBT cua
Hoa Binh thi giam bdt anh huéong nude dénh
thuong luu Hoa Binh dén muc nuée ha luu cua
Son La. Do do6 dién lugng trung binh ctia Son La
dugc tang 1én hon 47,96 triéu kWh cho 2m giam
dau tién (tir 117 xudng 115m) va 42,3 triéu kWh
cho 2m giam ké tiép. Pién luong Son La ting rat
it khi MNDBT Hoa Binh giam xudng 110m (do
gia tang chi con 10,28 tri¢u KWh cho 3m giam
nay).

Cac két qua vé cong suat bao dam vai tin suét
90% va 95% cung s gio loi dung cong suat lip
may cua NMTD Hoa Binh duogc thé hién trén
Bang 5. Cac két qua nay thé hién viéc dam bao
an toan trong cung cap dién cua bac thang cubi
cung trén séong Da (gan Ha Noi nhat) va muc do
van hanh thiét bi hang ndm (theo quy dinh ddi
v6i thuy dién diéu tiét nam, s6 gio loi dung cong
suét lap may thudng nhé hon 4500 gio/nam. S6
gid loi dung cong suét lap may hai nim gan day
cua NMTD Hoa Binh trudc khi mé rong (cong
suat hién tai la 1920MW) dang dat trén 5000 gioy
(san lugng dién hai nam 2017 va 2018 déu trén
10 ty kWh).

TAP CHi KHI TUQNG THUY VAN
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Bdng 2. So sanh dién bién muc nwée thwong luu ba hé theo 02 phirong thire diéu tiét khdac nhau

Diéu tiét theo ting nam thity van (TH1) Diéu tiét theo ca liét nam (TH2)
Dién bién MNTL h6 Lai Chéau TH1 Dién bién MNTL hé Lai Chiu TH2
295 295
7 \ 71 .
290 | Pl \ 200 P N\
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Nim thuy van Nam thay van
120 Dién bién MINTL ho Hoa Binh TH1 Dién bién MNTL ho Hoa Binh TH2
120
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Bang 3. Két qua so sanh dién lwong nam trung nhiéu nam cac TH diéu tiét véi ho so thiét ké

Tén ho HO so thiét ké Két qua THI Két qua TH2 So sanh 2 TH
tridu kWh triéu kWh triéu kWh v6i thiét ké
Lai Chau 4704 4 647 4627 Giam
Son La 9282 9 024 9 147 Giam
Hoa Binh sau mo rong 10 984 11494 11 660 Tang
Téng ba hd 24 970 25165 25434 Ting

TAP CHI KHI TUQNG THUY VAN
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Bang 4. Dién luong binh qudn nam va mua kiét cac truong hop MNDBT Hoa Binh khdac 117m

Cac Pién luong trung binh nhiéu nam (triéu kWh) bién
truong lugng ndm
hop bién lugng nam bién luong mua kiét tong (ty
MNDBT kWh)
Hoa Binh  Lai Chau Son La Hoa Binh  Lai Chau Son La Hoa Binh
117m 4 626,77 914691 11 660,38 1356,33 3 697,48 5 641,80 25,43
115m 4 626,61 9 194,87 11 553,92 1356,24 3732,54 5489,12 25,38
113m 4 626,71 9237,17 11422,83 1356,22 3772,04 5 322,66 25,29
110m 4 626,52 924745 11 231,72 1356,11 3 782,49 5 086,67 25,11

Bdng 5. Cong sudt dam bao mia kiét va hym cdc truong hop MNDBT Hoa Binh khéc 117m

Céc truong hgp  Cong suit dam bao Hoa Binh (MW) S6 gidr lgi dung Ny (gid/nidm)
MNDBT H¢
N Binh oa Nmkgo% Nmk95% Lai Chau Son La Hoa Binh
117m 964,73 941,33 3 855,64 3811,21 4 858,49
115m 933,84 912,39 3 855,50 3 831,19 4 814,13
113m 906,42 881,37 3 855,59 3 848,82 4759,51
110m 863,61 840,41 3 855,43 3853,11 4 679,88

4. Két lugn va kién nghi

Thuy dién Hoa Binh 1a mot ngudn phat dién
16n ndm rat gan trung tdm phu tai 1a thu d6 Ha
Noi; la bac thang dudi cung trén song Pa nén
van d¢ an toan phai dit 1én muc cao nhét trong
tat ca cac thuy dién ¢ Viét Nam.

Viéc phdi hop diéu tiét nhidu ho s& cho két
qua van hanh véi lugng dién va cong sudt phat
cao hon néu tung hd riéng biét ty van hanh. Viéc
ning cong sut Hoa Binh 18n sé& tot cho ca hé
thdng va cac t6 may cii c6 khoang thoi gian bao
dudng, thay thé hang nam tét hon. Néu phdi hop

phat dién nhiéu nam lién tiép, két qua thu duoc
s€ cao hon so v&i phat dién chi tinh toan riéng
tung nam (coi diém xuét phat dau va cudi nam
trung nhau).

Céc t6 hgp MNTL theo thoi gian c¢6 thé biéu
dién bang cac hanh lang van hanh c6 2 hoic 3
chiéu thay cho biéu db diéu phdi timg hd theo
thoi gian. Cac két qua tinh toan s& con can duoc
nghién ctru va tinh toan chi tiét hon dé thé hién
16 thir tu tich va cap nude timg ho trong hé thong
lién ho phit hop v6i muc tiéu phat dién va phong
chéng cit giam 1i v6i an toan ha du nhu thé nao.
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STUDY ON METHODS OF GENERATING OPERATION COMBINA-
TION AFTER EXPANDING HOA BINH HPP
Phan Tran Hong Long!'
Faculty of Civil Engineering, Thuyloi University

Abstract: Hoa Binh HPP is the last cascade in the reservoirs system on the Da River and it is
expected to expand its capacity up to 2400MW. The study carried out research on the operation
combination of the three reservoirs in the Da River basin with the greatest electricity target while
still ensuring the water level and flow requirements is a problem that needs to be solved. The math-
ematical model used a dynamic programming method that calculates for 110 hydrology-years of the
three reservoirs in the Da River basin, that is Lai Chau, Son La and Hoa Binh. The results have
shown the degree of combination of the upstream water levels of three reservoirs to solve the required
objective function.

Keywords: Generating combination, Dynamic programing Hoa Binh HPP extension, Black
River.
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