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Cac tac gia da bién soan gido trinh nay dua trén dé cuong mon hoc, cac
tai liéu gidng day v6i su hé trg clia cac chuyén gia tu van quéc té. Giao
trinh do GS. TS. Ngé Pinh Tuan va PGS. TS. Nguyén Van Tuan phan
bién. H6i dong Khoa hoc va Dao tao Trudng Pai hoc Thly Igi da phé
chuén cho xuat ban gido trinh nay theo Quyét dinh s& 1456/QD-DHTL-
HDKH&DT ngay 18/4/2005. Tiéu hdp phan "Hb tro tang cudng ning luc
cho Trudng Dai hoc Thay Igi" thudc Chuong trinh H6 tro nganh nudc
clia DANIDA d3 tai trg kinh phi cho tu van quéc té, trong nudc va in an
giao trinh.
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Gido trinh “Quy hoach va qudn ly nguén nuwdc’ duoc bién soan theo
khuon kho Chuong trinh Hé tro nganh nude cia Danida (WAterSPS), thudc
tiéu hop phan Hé tro ndng cao nang luc Truong Dai hoc Thuy loi do Chinh
phu Pan Mach tai trg. Gido trinh nay phuc vu giang day moén hoc Quy
hoach nguoén nudc chuong trinh dai hoc va cé thé st dung lam tai lidu
tham khado cho cdac hoc vién cao hoc va nghién citu sinh thudc linh vuc phat
trién ngudn nudc.

Muc tiéu cua Gido trinh la gidi thiéu nhitng khdi niém co ban vé quy
hoach va qudn ly ngudn nude, cdc phuong phdp phén tich kinh té ky thudt,
phuong phdp phén tich hé thong trong quy hoach va qudn ly nguén nudc.
Noi dung cua gido trinh duoc trinh bay theo hudng tiép can nhitng phuong
phdp nghién ciu hién dai trén thé gidi vé quy hoach va qudn ly ngudn
nwdc. Phu luc kém theo gido trinh nay la cdc vi du va nghién citu dién hinh
vé cdc bai todn quy hoach hé thong ho chita loi dung téng hop, quy hoach
phong li, cdc bai todn qudn ly khai thdc hé théng nguoén nudc.

Gido trinh gébm 6 chuong vdi nhitng néi dung chinh nhu sau:

1. Cdc khdi niém va noi dung co ban vé quy hoach va qudn ly
nguén nudc

2. Ddc diem Tai nguyén nude va vin dé quy hoach qudn ly ngudn
nudc cua Viét Nam

3. Phén tich kinh té trong quy hoach va phdt trién nguén nudc

4. Ky thudt phéan tich hé théng ung dung trong quy hoach va
qudn ly nguoén nudc

5. Ap dung phuong phdp to6i vu hod trong quy hoach va quan ly
nguén nudc

6. Hé thong hé tro ra quyét dinh trong quy hoach qudn ly nguon
nudc
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Cdc nghién citu dién hinh sé duodc xudt bdn riéng trong tdp tai liéu
hudng dén thuc hanh.

Trong qud trinh chudn bi bdn thdo cua gido trinh nay, tdc gid da
nhdn duodc su hé tro thuong xuyén vé mdt tai liéu va tw vin chuyén mon cia
Chuong trinh hé tro nganh nudc cua Danida (WAterSPS). Tdc gid xin chdn
thanh cam on vi su giup do nay. Tdc gia xin chén thanh cam on GS. TS.
Ngo Dinh Tuén, GS. TS. Lé Thac Cdn da déng gop nhiéu y kién quy bdu dé
tdc gid hoan tdt bdn thdo lan cudi. Xin chdn thanh cdm on cdc dong
nghiép, ddc biét la PGS. TS. Nguyén Vian Tudn, PGS. TS. Pé Tét Tuc,
TS. Nguyén Vin Thdng vé nhitng nhin xét va nhitng y kién gép y cho bdn
thdo cua ching toi.

Day la gido trinh dudc xudt ban lan dau nén kho trdnh khoi nhiing
sai sét va khiém khuyét. Rt mong su gép ¥y cua déc gid dé ndng cao chdt
luong cta gido trinh trong nhitng lan xudt bdn sau.

GS. TS. HA VAN KHOI
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Chuong 1

TAI NGUYEN NUGC
VA VAN DE SU DUNG TAI NGUYEN NUGC

1.1. TAI NGUYEN NUGSC VA VAN DE KHAI THAC TAI NGUYEN NUGC

Nuéc 1a yéu t6 quyét dinh dén su ton tai va phat trién moi trudng séng. Nudc 1a
mot loai tai nguyén thién nhién quy gia va c¢6 han, la dong luc chu yé&u chi phoi moi
hoat dong dan sinh kinh t&€ ctia con ngudi. Nudc dugc st dung rong rai trong san xuit
nong nghiép, thuy dién, giao thong van tai, chan nuoi, thuy san v.v... Boi vay, tai
nguyén nudc c6 gia tri kinh t€ va dugc coi 1a mot loai hang hoa.

Nuéc 12 loai tdi nguyén c6 thé tii tao duoc va can phai st dung mot cach hop 1y
dé duy tri kha nang tai tao clia no.

Trén hanh tinh ching ta nudc ton tai duéi nhitng dang khac nhau: Nudc trén trai
dat, ngoai dai duong, & cac song sudi, ho ao, cdc ho chita nhan tao, nudc ngam, trong
khong khi, bang tuyét va cac dang lién két khac. Theo V. I. Veronatske, khoi lugng
nudc trén trai diat vao khoang 1,46 ty km’, trong d6 nudc trong dai duong chi€m
khoang 1,37 ty km’.

Su phan bd nudc trén hanh tinh ching ta theo s6 liéu ude tinh cia UNESCO nam
1978 (bang 1-1) nhu sau: Téng lugng nuéc trén trdi dat vao khoang 1.385.984.610 km’
trong d6 nuéc trong dai duong vao khoang 1.338.000.000 km’ chi€m 96,5%. Nuéc
ngot trén trai dat chi€m ty 1& rat nho chi vao khoang 2,5%. Nudc ngot phan bd ¢ nudc
ngam, nuéc mat, dang bang tuyét va cac dang khac, trong d6 luong nude & dang bang
tuyét chi€m ty 1é cao nhat (xap xi 70%), nudc ngot & cac tang ngam dudi dat chiém ty
1¢ vao khoang 30,1%, trong khi d6 nudc trong hé thong song sudi chi chiém khoang
0,006% téng lugng nudc ngot trén trai dit, mot ty 1é rat nho.

Hé thong tudn hoan nudc c6 thé mo ta trén hinh (1-1). Nudc trén trdi dat ton tai
trong mot khoang khong gian goi 1a thuy quyén. Nuéc van dong trong thuy quyén qua
nhiing con duong vo cung phic tap cau tao thanh tudn hoan nudc con goi la chu trinh
thuy van.

Nudc boc hoi tir cadc dai duong va luc dia tré thanh mot bo phan cua khi quyén.
Hoi nudc duge van chuyén vao bau khong khi, boc 1én cao cho dén khi ching ngung
két va roi trd lai mat dat hodc mat bién. Lugng nudc roi xuéng mat ddt mot phan bi giit
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lai boi cay coi, chay tran trén mat dat thanh dong chay trén suon doc, thdm xudng dat,
chay trong dat thanh dong chay sat mat dat va chay vao cac dong song thanh dong
chay mat. Phan 16n luong nudc bi gilt lai bdi tham pha thuc vat va dong chay mat sé
quay tr& lai bau khi quyén qua con dudng boc hoi va boc thodt hoi. Lugng nuéc ngdm
trong dit c6 thé thaAm sau hon xudéng nhitng 16p dit bén dudi dé cap nuée cho céc ting
nude ngam va sau d6 xuét 10 thanh cac dong sudi hoac chay dan vao song ngoi thanh
dong chay mit va cu6i cing dé ra bién hoic boc hoi vao khi quyén.

C6 thé coi qud trinh tudn hoan nudc 1a mot hé thong thuy van, thuc chat 1a qué
trinh chuyén tir mua sang dong chdy véi céc thanh phin 13 nuée roi, béc hoi, dong
chdy va cdc pha khic nhau cta chu trinh. Cdc thanh phan nay c6 thé duoc tap hop
thanh cac hé thong con cta chu trinh 16n. Chu trinh vong tuan hoan toan ciu dugc mo
ta trén hinh (1-1). Theo so d6 tudn hoan nudc trén hinh (1-1) ¢6 nhan xét nhu sau:

- Tuwong tng v6i 100 don vi mua trén luc dia ¢6 38 don vi chay dong chay mat ra
bién; 1 don vi chdy ngdm ra bién; 61 don vi boc hoi tir luc dia. R& rang lugng boc hoi
tlr mat dat 1a rat 16n so véi luong nuée mat va luong nuéc ngdm chay ra bién.

- Trén dai duong, tuong tng véi 385 don vi mua xuong dai duong cé 424 don vi
bdc hoi tir dai duong.

Bdng 1-1: Uéc luong nudc trén trdi ddt

Hang muc Diéﬁn tI'CEI Thé tgch Ehén tram CO? 7Phén’trém
(10° km?) (km?) tong lugng nudc | cla nudc ngot
1. Dai duong 361,3 1.338.000.000 96,5
2. Nudc ngam
- Nudc ngot 134,8 10.530.000 0,76 30,1
- Nudc nhiém méan 134,8 12.870.000 0,93
- Luong &m trong dét 82,0 16.500 0,0012 0,05
3. Bang tuyét
- Bang & cac cyc 16,0 24.023.500 1.7 68,6
- Céc loai bang tuyét khac 0,3 340.600 0,025 1,0
4. Ho, dam
- Nudc ngot 1,2 91.000 0,007 0,26
- Nhiém méan 08 85.400 0,006
- Dam lay 2,7 11.470 0,0008 0,03
5. S6ng ngoi 148,8 2.120 0,0002 0,006
6. Nudc sinh hoc 510,0 1.120 0,0001 0,003
7. Nudc trong khi quyén 510,0 12.900 0,001 0,04
Téng cong 510,0 1.385.984.610 100
Nudc ngot 148,8 35.029.210 2,5 100
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Lugng &m trong khéng khi
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B6 hai tir Tuc dia Myra roi xubng dai duong
61 385

Dong chay mat
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Béc hdi tir dai duong
424

H6 chtra

Dong chdy mat chay ra bién

Tang khéng thadm
Vong tuin hoan nudc va can bang nudc toan ciu véi 100 don vi mua trén luc dia

Hinh 1-1: So dé cdn bdang nudc

(Chow V.T., David R. Madment va Larry W. Mays, Thily van ¢ng dung,
D6 Hitu Thanh va D6 Van Toan dich, Nha xuét ban Gido duc, 1994)

Ghi chi: Tuong tng v6i 100 don vi mua trén luc dia c6 38 don vi dong chdy mit ra bién;
1 don vi chdy ngdm ra bién; 61 don vi boc hoi tir luc dia; twong tng c6 385 don vi mua xu6éng
dai duong va 424 don vi bdc hoi tir dai duong.

Su phan bo theo khong gian rat khong déu. Trén trai dat c6 viing ¢6 luong mua
khé phong phi, nhung lai c¢6 nhitng ving kho han. Cdc ving nhiéu mua (lugng mua >
2000 mm trong nam) trén th& giGi phan b6 nhu sau:

e Chau Au: vung ndi Anpo, Cocazo, Nauy;
e Chau A: Viét Nam (trir mot s6 viing nhu chau thé Ciru Long, Cao Bing, Lang
Son...), Indonéxia, Philipin, Nhat Ban, Malaixia, Campuchia v.v...).

Mot trong nhitng dac thi quan trong nita 1a: Nguon nude ¢6 trit luong hang nam
khong phai 12 vo tan, su bién ddi ctia n6 khong vuot qua mot giGi han nao d6 va khong
phu thudc vao mong mudn cua con ngudi.



10 QUY HOACH VA QUAN LY NGUON NUGC

Nudc thudng phan bo khong déu theo khong gian va thoi gian, dan dén su khong
pht hop gitta tai nguyén nudc va yéu cau sit dung clia con nguoi.

Tai nguyén nudc dugc danh gia boi ba dac trung quan trong: Luong, chat lugng
va dong thai ctia no:

e Luong nudc: téng lugng nudc sinh ra trong mot khoang thoi gian mot nam
hoac mot thoi ky ndo d6 trong nam. N6 biéu thi midc do phong phi cua tai
nguyén nudc trén mot ving lanh thd.

e Chit lugng nudc: bao goém cédc dac trung vé ham luong cta cdc chat hoa tan
va khong hoa tan trong nuéc (c6 1¢i hodc c6 hai theo tiéu chuédn sir dung cua
doi tuong su dung nudc).

o Dong thdi cia nuéc dugc danh gid boi su thay déi cha cdc dic trung dong
chdy theo thoi gian, su trao déi nudc giita cdc khu vuc chifa nudc, su van
chuyén va quy luat chuyén dong clia nuéc trong song, su chuyén dong cla
nuéc ngam, cdc qua trinh trao ddi chat hoa tan, truyén méan v.v...

Nguon nudc trén thé€ gidi 1a rat 16n, nhung nuéc ngot mdéi 1a yéu ciu co ban cho
hoat dong dan sinh kinh t&€ cua con ngudi. Nudc ngot trén th€ gidi & dang khai thac
dugc c6 trit lugng khong 16n, chiém khoang trén dudi 1% téng luong nudc cé trén tréi
dat. Khi su phét trién dan sinh kinh t€ con & mic thip, nuéc chi méi duge coi 12 moi
trudng can thi€t cho su song cuia con ngudi. Trong qué trinh phét trién, cang ngay cang
c6 su mit can do6i gitta nhu cau dung nudc va nguon nudc. Dudi tic dong cac hoat
dong kinh t€ xa hoi clia con ngudi, nguén nudc ngay cang cé nguy co bi suy thodi va
can kiét, khi d6 nudc duge coi 1a mot loai tai nguyén quy can duoc bao vé va quan ly.
Ciéc luat nudc ra doi va cling v6i né & mdi quoc gia déu c6 mot t6 chite dé quan 1y
nghiém ngét loai tai nguyén nay.

1.2. KHAI NIEM VE HE THONG NGUON NUSC VA DAC DIEM CUA NO

1.2.1. Hé théng ngudn nuéc

Qua trinh khai thac ngudn nuGc da hinh thanh hé théng cdc cong trinh thuy 1oi.
Nhiing cong trinh thuy loi duoc xay dung da Iam thay déi dang ké nhiing dic diém tu
nhién ctia hé thong nguén nudc. Mitc do khai thac ngudn nuée cang 16n thi su thay déi
thudc tinh tai nguyén nudc cang 16n va chinh né lai anh huéng dén qua trinh khai thac
stt dung nudc cua con nguoi. Chinh vi vay, khi 1ap cdc quy hoach khai thidc ngudn
nudc can xem xét su tic dong qua lai gitta tai nguyén nudc, phuong thic khai thac va
céc bién phap cong trinh. Boi vay, theo quan diém hé thong ngudi ta dinh nghia he
thong nguoén nudc nhu sau:
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“Hé thong nguon nudc 1a mot hé thong phic tap bao gom tai nguyén nudc, cac
bién phap khai thac va bao vé nguén nudc, cic yéu cau vé nudc ciing v6i méi quan hé
tuong tac gilra ching cung véi su tac dong cua moi truong 1én né”

(1) Nguon nudc duoc danh gida boi cdc ddic trung sau: Luong va phan bd ctia nd
theo khong gian va thoi gian; Chat lugng nudc; Pong thai cua nudc va chét luong
nudc.

(2) Cdc bién phdp khai thdc va bdo vé nguon nudc: Bao gdbm cac cong trinh
thuy 1gi, cdc bién phép cai tao va bao vé nguén nudc, bao gom ca bién phap cong trinh
va phi cong trinh, dugc cau tric tuy thudc vao muc dich khai thic va bao vé
nguon nudc.

(3) Cdc yéu cdu vé nudc: Bao gobm céic ho dung nude, cdc yéu ciu vé miic bao
dam phong chong 1i lut, dng han, cdc yéu ciu vé bao vé hoac cai tao moi trudong cling
cac yéu cau dung nudc khac.

Tac dong ctia moi trudng 1a nhitng tic dong vé hoat dong dan sinh kinh t&, hoat
dong ctia con nguoi (khong ké céc tac dong vé khai thac nguén nudc theo quy hoach).
Nhiing tic dong d6 bao gdm anh hudng clia céc bién phap canh tdc 1am thay d6i mat
dém va long dan, su tic dong khong cé ¥ thitc vao hé thong cac cong trinh thiy 1gi v.v...

o ll\’, ~ ~” ~ yé
1.2.2. Pac diém cua hé théng ngudn nuéc
Nghién cttu vé hé théng nguén nudc can chid y nhitng dic diém chinh clia né, ¢
thé hé thong lai nhu sau.

(1) Hé théng ngudn nudc 1la mot hé thong phic tap, ton tai mot s6 lugng céc
tham sO va cdc m6i quan hé giita ching. Hé théng nguén nudc bi tic dong manh mé
bdi yéu td moi trudng.

(2) Hé thong nguén nudc 1a hé bat dinh, ¢6 nhiéu yéu t6 bat dinh, bao gom:

+ Céc bién vao, bién ra va bién trang thdi 1a nhitng bién ngiu nhién. Quy
ludt ngdu nhién cta cac bién d6 s€ anh hudng dén chit lugng cua céc thiét
k&, quy hoach va diéu khién hé théng ngudn nudc.

+ Céc thong tin vé hé thong 1a khong ddy du, hodc ¢6 thi ciing rat kho c6 thé
phan tich duoc hét cac thuoc tinh ctia hé thong khi 1ap cac quy hoach khai
thac. Cac thong tin d6 bao gom:

- Céc tai liéu do dac vé khi tuong thuy van.
- C4c tai liéu vé yéu cau nudc trong tuong lai.
- C4c thong tin vé anh hudng tac dong clia moi trudng v.v...
(3) Su hiéu biét khong ddy di clia con ngudi nghién citu vé hé thong, bao gém
cdc quy luat vat 1y cua nguén nude, cic "tiém nang" cua hé théng va cdc anh hudng
clia céc bién phdp cong trinh dén su thay déi trang thdi ctia hé théng nguén nuée v.v...
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(4) Bt dong vé muc tiéu, thé hién & cac mat:

+ Muc tiéu khai thdc c6 thé chua dugc dat ra mot cach 1o rang ngay tir ddu,
va né chi duoc hinh thanh trong qua trinh ti€p can hé thong.

+ Da muc tiéu trong khai thac va quan 1y nguén nudc.

+ Heé thong nguén nudc 1a hé thong luon ludn O trang théi can bang tam thoi.
Nhitng bién d6i vé khi hau, mat dém va cdc tic dong dot bién cua con
ngudi 1am hé théng ngudn nudc thay déi tir trang thdi can bing nay sang
trang thdi can bang khiac. Do d6 nhitng thong tin hién tai vé hé thong
khong phan anh nhiing quy luét cua tuong lai.

(5) Hé thong ngudn nude 1a hé thong ¢6 cau tric yéu, boi vi:

+ Cédc moi quan hé trong hé thong rat khé thé hién bang cdc biéu thic toin
hoc, tham chi khong thé hién dugc.

+ Kho kiém sodt dugc cdc tdc dong clia moi trudng, dic biét 1a cac tic dong
clia con nguoi.

V6i nhitng diac diém trén cta hé thong nguén nudc, né trd thanh mot d6i tuong
nghién ctu cua ly thuyét phan tich hé thong.

1.3. NHU CAU NUSC DUNG VA NHU CAU NUSC SINH THAI

Nuéc 1a nhu cdu khong thé thi€u va 1a nguyén nhan chil y&u cha su phat trién
lich sir loai ngudi. Trong qu4 trinh phét trién, bing c4c bién phap thlly loi con ngudi da
lam thay ddi trang théi tu nhién clia nguon nuéc nhim thod man cic yéu ciu vé nuéc
ngay cang tang cua xa hoi loai nguoi. Cac bién phép thuy 1oi ciing da dang, bao gom:
Ho chita, dap dang nudc, hé thong dé, hé thong cdc tram bom va cong tudi tiéu, cong
ngin man v.v... Cdc bién phdp thily loi ngay cang phét trién sé lam thay déi manh mé
ché& do tu nhién ctia dong chay song ngoi.

1.3.1. Yéu cau dung nuéc va phan loai

Khai thdc nguén nudc c6 thé theo nhitng muc dich khdc nhau: cap nudc tudi, cip
nudc cho cong nghiép, cdp nudc cho sinh hoat, phat dién, giao thong thuy, du lich, cai
tao moi trudng, phong chong 1 lut, tiéu dng, 1an bién v.v..., c6 thé goi chung la cdc
yéu cdu vé nudc. Yéu cau vé nuée rat da dang va c6 thé chia thanh cdc nhém nhu sau.

1. Yéu cau cap nudc

Bao goém céc dang sau:

- C4p nudc tudi
- C4p nudc sinh hoat
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- Cip nudc phuc vu cong nghiép
Céc ho dung nudc loai nay tiéu hao mot lugng nude kha 16n va hau nhu khong
hoan lai hoac hoan lai rat it nén thuong goi la cac ho tiéu hao nudc.

2. Yéu cau s(f dung nudc
Bao goém céc dang sau:

- Khai thac thuy nang
- Giao thong thuy
- Phét trién du lich
- Nuoi trong thuy san
Cac ho dung nudc loai nay khong tiéu hao hoac tiéu hao rat it lugng nuéc ma né
duoc st dung nén thuong goi l1a cac ho su dung nudc.

3. Yéu cau vé cai tao va bao vé méi truéing

Bao goém céac dang sau:

- Phong chong 1a lut va tiéu thoat nude

- Xt ly nudc thai va chéng 6 nhiém nguén nude
- Cai tao moi truong sinh thai

- Chinh tri song va bao vé bo

1.3.2. Nhu cau nudc sinh thai

Theo quan diém phat trién bén vitng, khai thic nguén nudc phai dam bao khong
lam can kiét, suy thodi nguén nudc va dam bao can bang sinh thdi. Nhitng bién phép
khai thac nguén nuéc nhim muc dich ph4t trién kinh t€ xa hoi va phuc vu doi song cla
con ngudi c¢6 thé lam thay déi ddng ké nguén nuéc ca vé lugng, chat lugng va dong
thdi cia n6 dan dén su thay déi can bang nuéc trén luu vuc song. Su thay déi can bing
nuéc tu nhién ¢ thé c6 loi hodc ¢6 hai cho moi trudng sinh thdi. Boi vay, phat trién
nguén nudc phai huéng t6i su thay ddi c6 1gi vé can bang sinh thdi clia luu vuc song.
Nhu cau nudc sinh thai duoc coi 1a mot trong nhiing tiéu chi danh gia cac du an phat
trién nguén nuéc.

Nhu cau nudc sinh thai dugc xem xét theo cac muc dich nhu sau:

- Dam bao can bang sinh théi tu nhién.
- Tai tao mot phan sinh thai do tic dong xau cta st dung nudc clia con nguoi.
- Cai tao hoac tao ra mot moi truong sinh thai méi ¢6 1gi cho con nguoi.

Theo quan diém hién dai, muc dich khai th4c tai nguyén nuéc khong chi vi muc
tiéu tang trudng kinh t€ ma can hudng téi su dam bao chat luong moi trudong séng doi
vGi con ngudi. Bdi vay, nhu ciu nudc cho sinh thai dugc uu tién hang dau trong cac
quy hoach va quan 1y nguén nudc.
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Viéc xdc dinh yéu cau nudc sinh théi thuong rat khé khan va phu thudc vao diéu
kién cu thé clia bai todn quy hoach dit ra.

Hién nay, trén thé giéi ngudi ta néi nhiéu dén khai niém “ngudng khai thac”. O
Viét Nam, van dé ngudng khai thac ciing da dugc dé cap dén trong nhitng nam gan
day, tuy nhién chua c6 mot chudn muc cho nhitng quy dinh vé ngudng khai thic. D6i
v6i luu vuc song c¢é mic do khai thac 16n & thugng luu can quy dinh luu lugng t6i
thiéu can xa xuéng ha du trong thoi ky mua kiét. Hién nay, & nuéc ta thudong chon luu
luong nay tuong tng vGi mot tan sudt quy dinh nao d6. Tan suat nay hién nay thuong
14y bang 90%.

1.4. DAC PIEM CHUNG VE TAI NGUYEN NUSC CUA VIET NAM

Nuéce ta la mot trong nhitng nudc c6 tai nguyén nude phong phu trén thé gidi,
ciing 12 nudc ¢ trit luong nude déi dao & khu vuc chau A.

Viét Nam ¢6 16 luu vue song c6 dién tich luu vuc 16n hon 2.000 km?, trong d6 c6
10 luu vuc c6 dién tich 16n hon 10.000 km?®, d6 1a céc song: Hong-Thdi Binh, Bang
Giang-Ky Cung, Ma, Ca, Thu Bon, Ba, Dong Nai, Ciu Long, Srépok, Sé San (xem
bang 1-2). Theo thong ké & bang 1-2 chi ¢6 hai song 16n 1a song Thu Bon va song Ba
c6 toan bo dién tich tap trung nudc nim chon ven trén lanh thd Viét Nam. Hau hét cac
song c¢6 clra song d6 ra bo bién thudc 1anh thé Viét nam (trlr song Bang Giang-Ky
Cung, song Sé San va song Srépok).

Dia hinh ndi non va khi hau nhiét d6i gié mua tic dong sau sic tdi luong va phan
phéi lugng nuée trong nam. Tai nguyén nudc cia Viét Nam cé nhitng dic diém chinh
nhu sau:

1) Phan b6 khong déu theo khong gian va thoi gian. Trén 1anh thé c6 nhiing viing
nuGe rat phong phi: lugng mua trung binh nam x&p xi 2000 mm, ¢6 noi luong mua
trung binh nam trén 3800 mm. Nhung ciling c6 ving mua rit nho, lugng mua hang nam
dat dudi 1500 mm, dac biét chi dat x4p xi 800mm (viung Phan Rang). Lugng dong
chay hang nam chi yéu tap trung vao khoang 3 thang mua 1fi, chiém 80% tdng lugng
dong chay hang nam, mua kiét kéo dai gay khé khan cho cap nudc.

2) Nude ta c6 tdng dién tich 12 331.000 km? thi ¢6 dén 75% dién tich 12 d6i ndi
va tap trung chu yéu & mién Béc, Tay Nguyén va khu vuc mién Trung, con lai 1a dong
bing phi sa va chau thé, chi yéu 1a dong bing song Hong va song Ciru Long.

3) Pia hinh mién nii tao ra tiém ning d4ng ké vé thuy dién va du trit nuée. Tuy
nhién ciing 1a nguyén nhan gay I, 1t quét va x6i mon dat.
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4) L, dng 12 hién tuong xay ra thudng xuyén gay thiét hai 16n cho nén kinh t&
quoc dan.

Vung dong bing ven bién, hién tuong nhiém man ciing gay khé khan cho san
xudt nong nghiép va cip nudc cho nong thon.

1.4.1. Tai nguyén nuéc mat

Viét Nam 1a mot trong nhitng nudc c6 hé thong song ngodi ching chit 1a mot
trang thdi thuan loi cung cdp ngudén nuéc mit. Téng luong nude binh quan hang nim
chdy trén céc song sudi Viét Nam ké ca tlir ngoai 1anh thd chdy vao theo so liéu danh
gid cia WB va UNDP (Viét Nam - Danh gia tdng quan nganh thily loi, Bio cdo chinh
do WB, ADB, FAO, UNDP, NGO va IWRP lap, 1996) 1a 879 ty m’, trong d6 75%
luong nude nay thuoc luu vue song Hong va song Mé Kong. Theo két qua nghién ctu
ctia dé tai KC-12 (1995) con s6 nay la 835 ty m’. So véi céc nuéc lang giéng, luong
nudc c6 diung trén ddu nguoi (bing lugng nude chay hang nam clia mot nudc chia cho
dan s6) & nudc ta thudc loai cao trong khu vuc.

Bdng 1-2: Thong ké dién tich luu vuc 10 song lon o Viét Nam

(Viét Nam - Dénh gia téng quan nganh thiy loi, Bdo cdo chinh do WB,
ADB, FAO, UNDP, NGO va IWRP lap, 1996, trang 15)

i N 4 Phan dién tich luu vuc & Viét Nam
1T Luu vuc song Dién tich tong cong (km?) ——
Dién tich (km?) Ty 1é %

1 |Béng Giang-Ky Cung 12.880 11.200 87

2 | Song Hong-Thai Binh 169.000 86.660 51

3 | Séng Ma 28.490 17.810 63

4 | Song Ca 27.200 17.730 65

5 | Séng Thu Bon 10.496 10.496 100
6 | SéngBa 13.900 13.900 100
7 | Séng Bong Nai 42.655 36.261 85

8 | Song Clru Long 795.000 72.000 9

9 | Song Srépok - 39.000 -

10 | Séng Sé san - 18.200 -

Viét Nam hau nhu ndm & cudi ha luu cdc song 16n: Song Hong, song Mé Kong,
song Ma, song Ca, song Péng Nai. Chang han: Song Mé Kong c6 90% dién tich luu
vuc ndm & nude ngoai va ciing 90% lugng nude song Mé Kong chay vao Viét Nam tir
nudc ngoai; Song Hong ¢6 gan 50% dién tich luu vuc ndm & Trung Qudc va 30%
lugng nuéc hang nam bat nguédn tir Trung qudc. Do d6, kha nang ¢6 nudc, dac biét 1a
mua kho, khi cdc nudc & ving thuong ngudn gia ting st dung ngudn nudc 1a diéu nam
ngoai tAm kiém soat clia Viét Nam.
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Viét Nam 1a mot trong nhitng nude nam trong vung nhiét déi chiu tic dong manh
mé cua cac hinh thé€ thoi tiét gdy mua 16n. Vi vay, tinh trang 1d lut 1a moi de doa
thudng xuyén d6i vé6i cdc ving dan cu ndm & ha luu céc song 16n, diac biét 1a ving
déng bing Biac Bo va dong bing song Clru Long 1a hai ving dong dan nhat Viét Nam
nidm & vang clra song cta hai song 16n 1a song Hong va song Mé Kong. Hang nam, 1i
clia hai song luon de doa cudc séng ctia hang triéu ngudi ving chau thd hai song nay.
Lii quét ciing 12 m6i hiém hoa déi vé6i cdc ving dan cu thudc cdc tinh mién nii.

Li lut & Viét Nam ¢6 nhiing dic diém chinh nhu sau:

1. Viét Nam 1a mot trong nhitng nudc nam trong viing nhiét d6i chiu tic dong
manh mé cua bao va cac hinh th€ thoi ti€t gdy mua 16n, 1a nguyén nhan gay ra tinh
trang 11 lut nghiém trong cho vung ha du song.

2. HAu hét céc song 16n déu ¢ clta song nam trong lanh thé Viét Nam. Thiy
triéu va su dién bién phtc tap & ving clra song 1am ting tinh nghiém trong cua 1 lut.

3. Pa s6 céac song sudi c6 do doc 16n, 1i tap trung nhanh gay khoé khan cho cong
tdc phong tranh 1.

4. Hau hét khu vuc dan cu déu nam & vung triing thuong xuyén bi tng lut va bi
lii de doa.

5. L quét thuong xuyén xay ra gay tham hoa cho cac khu dan cu thudc trung du
va mién ni.

Do dic diém dia hinh, dic diém song ngoi va su hinh thanh Iii cta cdc viang khac
nhau nén cong tac quy hoach phong chdng li cua cac vung cling ¢6 nhitng dac thu
khac nhau.

O nude ta c6 dén 70% s6 dan nidm trong ving thudng xuyén bi de doa béi 1 lut.
Bai vay, phong chong i 1a mot trong nhitng van dé dugc nha nude quan tam dic biét.

Do dic diém khi hau nén su phan b6 dong chdy trong nam rit khong déu. Téng
lugng dong chay trong 3 dén 5 thang mua 1d chi€ém khoang tir 70% dén 80% lugng
dong chay trong nam, trong khi d6 trong sudt 7 dén 9 thang mua kiét ty 1& nay chi vao
khoang 20% dén 30%.

Tinh trang 6 nhiém nudc mat trong nhitng nam gan day gia tang theo nhip diéu
phat trién cong nghiép. Tinh trang 6 nhiém nguén nuéc mit 16 rang nhat & cac khu do
thi nhu Ha Noi, Thanh phé H6 Chi Minh. Toc do phét trién kinh t€ cao 1 nguy co lam
xau di chat lugng ngudn nude trén cac song sudi.

Hién tugng xam nhap man ving ven bién 1a van dé chinh can phai gidi quyét doi
v6i viing dong bang ven bién, dic biét 1a dong bing song Cilru Long.
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1.4.2. Tai nguyén nudc ngam

Trit lugng nude ngdm & Viét Nam kha phong phd. Tuy nhién, do ¢6 lugng nude
mat kha phong phid nén nuéc ngdm chua duge khai thac nhiéu. Lugng nuéc ngdm duoc
khai thdc chiém ty 1é vao khoang 2% trit lugng nuéc ngdm va chi€ém khoang 14% téng
luong nudc ngam c6 thé khai thdc duge. Viéc khai thdc nuéc ngdm chi yé€u tai cac
thanh pho 16n nhu Ha Noi va Thanh phé H6 Chi Minh. Tai day, nuéc ngadm duoc khai
thac cung cap 30% nhu ciu nudc & thanh pho.

N6i chung, chét luong nudc ngam rat tot. Tuy nhién, do 6 nhiém nguén nudc mat
va tinh trang khai thac khong hop 1y ¢6 thé 1a xau di chit luong nguén nuéc ngam
trong tuong lai.

1.4.3. Nhirng nét chinh vé phat trién ngudn nudc trong tuong lai

1.4.3.1. Nhu cau cdp nudc

Hién nay, nudc dugc sir dung cht yé&u cho phét trién nong nghiép. Trong tuong
lai khi cong nghiép phét trién manh, nhip do do thi hod ting nhanh thi nhu cdu céap
nudc cho cong nghiép sé chiém ty trong 16n. Thém vao dé tinh trang 6 nhiém ngudn
nuéc do st dung nudc s€ co thé rat nghiém trong néu khong c6 bién phap quan ly
hiéu qua.

Nudce sir dung cho nong thon hién nay c¢6 chat lugng thap ca vé lugng va chat. Vi
vay, nuGc sach cho nong thon ciing can dé cap dén trong cic quy hoach trong tuong
lai. Ving nong thon déng bang song Ciru Long va cdc vung nii cao 1a nhitng d6i tugng
can dugc xem xét uu tién trong chién luoc phat trién ngudn nudc sach cho nong thon.

1.4.3.2. Phat trién nang lugng

Phét trién thuy nang hién dang chiém ty trong 16n trong hé thong niang luong cla
Viét Nam. Ty trong nay con giit trong nhi€éu nam nita. Hién nay, cdc nha may thay
dién Hoa Binh, Thac Ba, ba Nhim, Tri An, Yaly, Thiac Mo... da duoc xay dung. Cic
ho chita phét dién Tuyén Quang, Sé San 3, Ban VE... dang dugc xay dung; thuy dién
Son La va mot s6 cong trinh thuy dién khic dang chuén bi khéi cong va mot loat cdc
nha mdy thiy dién khac s€ duoc xay dung trong vong 15 nam tGi. Trong bang (1-3)
thong ké mot s6 cong trinh thiy dién 16n da va s€ dugc xay dung trong nhitng nam tGi.
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Bdng 1-3: Mot so cong trinh thuy dién hién c6 va du kién duoc xdy dung
Cong trinh hién c6 hodc dang xay dung Cac cong trinh du kién
. Cong suét 1ap may . Cong suét 1ap may
Cong trinh Luu vuc (MW) Cong trinh Luu vuc (MW)
Hoa Binh S.ba 1920 Sé San 3 S. Sé San 273
Théac Ba S. Chay 108 Sé San 3A S. Sé San 100
Tuyén Quang | S.L6 342 Sé San4 S. Sé San 330
Son La S.ba 2400 Can don S.Déng Nai 60
Thac Mo S.Bé 150 Ham Thuén S. Dong Nai 34
Song Hinh S.Ba 66 ba Mi S. Bong Nai 36
Da Nhim S. Bong Nai 160 bong Nai 4 S. Bong Nai 64
Tri An S. Bong Nai 420 Ban Vé S.Ca -
Yaly S. Sé San 700 Clra Dat Séng Ma 120
Plei Krong S. Sé San 120
5 Thuging mﬁm
] ._ﬁ'h [l
{: 4 |
_t;. 7
i
. |
TG KaniTum
11700
5S¢ d4 hac thang 1hiy dién
& rén song 5@ san g
&
Flelkrang 5@‘1“3
‘r-allml 5768 e e A
N ; Sésani Chi dan
Song Ee San I,
S Sand 2 .1 T
" AT L e

Hinh 1-2: Hé thong ho chita phdt dién trén song Sé San
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1.4.3.3. Phong chdng ld lut

Nudc ta ndm trong ving nhiét dGi gié mua, thudng xuyén c6 bido xay ra. Dia
hinh d6i nui lai rat phiic tap nén 1 lut xay ra thudng xuyén va gay thiét hai 16n. Boi
vay, cac bién phap phong chong 1d lut dugc nha nudc rat quan tam.

Vung Bic Bo da hinh thanh hé théng dé diéu rat d6 so, tuy nhién 1 lut van la
hiém hoa doi v6i ving dong biang dong dan nay. Hién ndy, cdc ho chita Hoa Binh,
Thac Ba da gép phan giam thiét hai do 1G giy ra nhung ciing chi c6 kha nang khong
ché tran 10 125 nam xuét hién mot lan. Trong chién lugc phong chong lii lut song
Hong - Thai Binh, cdc bién phap ho chia, trong d6 ¢6 cac ho chia Son La, Lai Chau,
Tuyén Quang sé ti€p tuc dugc xay dung va dam nhiém chéng 1a véi tran 1 500 nam
xuét hién mot 1an. C4c bién phap nao vét chinh tri 10ng song ciing dugc dé cap trong
chién lugc phong lii ha du.

D6i v6i viing dong bang song Clru Long, nhitng bién phép giam thiéu thiét hai do
10 gay ra da dugc nghién ctu va ap dung trong nhitng nam gan day, dé 1a bién phap
chuyén nudc sang bién Tay. Tuy nhién, chién lugc chung d6i véi ving nay 1a chung
sOng vai 1ii va khai thac cac nguodn lgi tir 1d.

Dai véi cac luu vuce song mién Trung, 1d thudng cé cuong do 16n va xay ra rit 4c
liet. C4dc bién phdp ho chita da dugc dp dung dé giam thié€u thiét hai. Vé lau dai thi
nhiing bién phdp nay cling khong cho hiéu qua cao vi kha nang xay dung céac ho chita
16n la rat it.

1.4.4. Hién trang vé khai thac va quan ly nguén nudc & Viét Nam

Viéc lap cac quy hoach nguén nudc & nuéc ta da bat dau tir nhitng nam 60.
Nhiing quy hoach 16n nhu quy hoach khai thac nguén nuée song Hong, cdc quy hoach
phong li, tiéu tng va cép nudc da duoc thuc hién véi mot s6 luong 16n. Nhitng du én
quy hoach dugc thuc hién tir nam 1960 dén nay da lam thay déi can ban hé thong
ngudn nudc ¢ nudc ta va mang lai hiéu qua cao cho phat trién nong nghiép, thily niang
va phong chong 1i lut. Nha nudc da chd y ddu tu cho phat trién thay loi v6i quy mo
16n, tao ra mot hé thong cong trinh thily lgi da dang va rong khép trén toan lanh thé.
C6 thé tém tit cdc bién phap thay lgi chli yéu nhu sau:

(1) Nang cdp, tu b va phét trién hé thong dé diéu da c6, nhim nang cao hiéu qua
chong 1ii cho viing dong bing chau thé Bac Bo va céc tinh thudc khu vuc mién Trung.

(2) Xay dung cac ho chua, trong d6 c6 ca cac ho chita 16n, cac ho chia vira va
nhd. Cic hd chia 16n thuong cé nhiém vu diéu tiét nude phat dién két hop phong 1d va
cép nudc. Cac ho chita nhod thuong chi ¢6 nhiém vu cap nude cho nong nghiép. Khai
thac thly nang tir cac ho chita chiém ty trong 16n trong hé thong nang lugng Viét Nam.
Theo thong ké ctia Cuc Quan 1y nude va cong trinh thuy loi (nay 1a Cuc Thuy loi) Bo
Nong nghiép va Phat trién nong thon nam 1998, ¢ nudc ta hién nay ¢6 hon 60 hé chia
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c6 dung tich trén 10 trieu m’. Téng dung tich chita trong cdc hd phuc vu tuéi 1a
5,2 ty m®. Ngoai ra con c6 cdc hé thong thily nong 1ay nuée truc tiép tir nhitng song 16n
nhu hé thong Bac Hung Hai, song Chu, Bai Thuong v.v...

(3) Xay dung cac tram bom tudi, tiéu hoac tudi tiéu két hop, cac cong lay nudc tudi
tiéu 0 viing dong bang. Pong thoi xay dung cdc hé thong cong ngan min & ving clia song.

Vé6i mic do khai thdc nguén nuGe nhu hién nay da c6 ddu hiéu vé su suy thodi
nguén nudc trén cac luu vuc song & nude ta. Boi vay, van dé quy hoach st dung hop 1y
ngudn nudc da dén lic phai xem xét mot cach nghiém tdic. Quy hoach khai thac tai
nguyén nudc cin duoc xem xét theo quan di€ém hé thong véi su tiép can véi nhing
phuong phép hién dai khi lap cac quy hoach phét trién nguén nuéc.

Nhiing ton tai trong cong tac 1lap quy hoach nguodn nudc va cong tic quan 1y
nguon nude hién nay la:

» Quan 1y nguén nudc da duoc dé cap dén trong cong tic quy hoach phét
trién ngudn nudc. Tuy nhién, hién chua c¢é cdc mo hinh hiéu qua dugc
s dung trong cong tic quan ly. Hé thong chinh sich trong quan ly
ngudn nudc cham dua vao thuc t€ san xuét.

» Nhiing quy hoach chién lugc cho nhiing ving quan trong nhu dong
bang song Ciru Long, Tay Nguyén, dong bang Bac Bo va cdc quy hoach
phong chéng 1ii con dang & giai doan nghién cttu nham hoan chinh cac
quy hoach luu vyc song.

Trong tuong lai Viét Nam phai ting cudng hon nita cong tdc quan ly nguon nudc
dac biét 1a quan 1y luu vuc song. Nhitng quy hoach 16n thuoc dong bing song Hong,
dong bang song Clru Long, ving ven bién mién Trung va Tay Nguyén véan cén ti€p tuc
duoc nghién ctu.

Mét s6' dinh huéng vé quy hoach phong lii cho ha du séng Hong
Hién trang hé théng cong trinh phong chong 1i song Hong chua dép Gng yéu cau
phong chéng lii cho ha du. Cu thé Ia:

e Heé thong Dé - Song 1a hé thong cong trinh chi luc chong lii cho ha du song
Hong van tiém 4n nhitng nguy co su ¢d khi ¢6 muc nudc cao.
o Kha nang thoat 1ii cua hé thong séng ngoi bi suy giam do:
- Long song bi thu hep
- Cira song bi boi 1ap va suy thodi
- Xuat hién nhiéu vat can
- X6i 16 va boi 14p cuc bo
- Hoat dong cuia hé thong tiéu noi déng bo sung gay nudc dénh
e Do kha nang thoat 1i cua hé théng song ngoi bi suy giam lam giam hiéu qua
cét 1ii cha hé thong ho chia thugng nguon.



CHUONG 1- TAI NGUYEN NUOC... 21

Do nhitng 1y do trén, quy hoach hé théng phong 1i song Hong van 1a van dé duoc
ti€p tuc nghién cttu. Phuong huéng quy hoach phong 1ii song Hong c6 thé tém tit nhu sau:

1.

~N N L AW

8.

Xay dung cac ho chia 16n trén thugng nguon (Tuyén Quang va Son La, Lai Chau...).

. Tim giai phdp lam tang kha nang thodt lii ving ctra song.

. Nao vét long song va bao vé bo.

. Tang cudng cling cd hé thong dé diéu.

. Nghién cttu cdc phuong an phan cham li, phan tan li.

. Nang cao chat lugng du bdo thuy van theo hudng hién dai hoa.
. Nang cao hiéu qua quan 1y van hanh phong chong 1a.

Bao vé ring va chong x6i mon.

Vén dé phong li dong bdang séng Ciiu Long

Luu vuc song Mé Kong c6 dién tich vao khoang 795.000 km?, trong dé dién tich
luu vuc thudc dia phan Viét Nam chiém 10% dién tich luu vuc. Déng bing viing chau
thé song Clru Long thuoc song Mé Kong c6 dién tich 39.000 km?, dan s6 hon 15 triéu
nguoi la ving thudng xuyén bi ting va li de doa.

Li 16n trén hé thong song Cuu Long thuong xuat hién vao thang 7, 12 hang nam,
1ii d6ng bang song Clru Long 12 loai 1i hién, 1én cham va rit cham. L dong bang song
Ciru Long kéo dai va gay dién ngap 16n (25% dién tich chau thd). Vung dong bing
song Clru Long thap, khong cé dé (trir mot s6 bd bao) nén khong kiém sodt duoc I,
viing ngap lii cang thang nhat 13 T gidc Long Xuyén va Déng Thap Mudi.

Hién trang hé thong cong trinh phong i c6 thé tém tat nhu sau:

Chi c6 cac dé bao & mot s6 ving ngap

Da hinh thanh hé thong kénh thoat 1 cho vung Tt gidac Long Xuyén va
Dong Thap Muoi. Hé thong cong trinh kénh thoét 1i duoc bo tri bién gidi
v6i Campuchia va thodt i ra bién Tay.

Hé thong kénh rach déng bang song Clru Long rét 16n nhung kha nang thoat
1ii cia hé thong song ngoi rat han ch€ do ving ngép 1t & cao trinh thap, hién
twong thuy triéu rat phic tap. Hién tuong x6i 16 ¢6 thé phét trién rit phiic tap
khi tién hanh xay dung cac dé bao hoac céac kénh thoat 1a.

Phuong hudng quy hoach phong chong 1ii cho dong biang song Ciru Long 1a:

1)

2)
3)
4)
5)
6)
7

Phuong cham chung: Vura nghién cttu cac bién phap phong li vira thuc
hién phuong cham chung séng véi 1i va khai thdc nguén tai nguyén li.
Tim giai phdp thoét 1i viing dong bang.

Nao vét long song va bao vé bo.

Nghién cttu kha nang xay dung dé bao & mdt s6 vung dan cu

Quy hoach hop ly cac cum dan cu vung ngap li

Nang cao chét luong du bao thiy van

Tang cudng hiéu qua kiém sodt 1{i Iuu vuc song véi su hop tdc chat ché
gilta cac quoc gia trén luu vuc song. Can phat huy hiéu luc ctia Uy ban
song Mé Kong.
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Chuong 2
QUY HOACH VA QUAN LY NGUON NUGC

2.1. NHIEM VU CUA QUY HOACH VA QUAN LY NGUON NUGC

Quy hoach nguon nudce 1a su hoach dinh chién lugc sit dung nuéc mot cach hop
ly clia mot quoc gia, trén mot vung lanh thd hodc mot luu vuc song, bao gom chién
luoc ddu tu phat trién ngudn nudc va phuong thic quan ly nguén nuéc nhim dép tng
céc yéu cau vé nudc va dam bao su phét trién bén viing.

Quy hoach va quan 1y nguén nudc 1a linh vuc khoa hoc kha phic tap. Trong thoi
dai hién nay, viéc khai thac nguoén nudc lién quan khong nhiing phai dam bao su dau
tu c6 hiéu qua ma con phai dam bdo su phat trién bén vitng. Nguén nuée trén hanh tinh
cang ngay cang can kiét so v6i su phat trién dan s6 va mic do yéu ciu ngay cang cao
ctia cdc nganh ding nudc ca vé s6 lugng va chat lugng. Chinh vi vay trong céc quy
hoach khai thac nguon nudc thudng ton tai cdc mau thuin: mau thuan giira cic nganh
dung nudc, mau thudn gitta khai thac va bao vé moi truong, mau thuin gitta st dung
nuéc v6i su dam bdo phdt trién bén vitng. Néu trudc day, theo quan diém truyén thong,
khai thac nguén nudc phai dam bao t6i wu vé mat dau tu, thi ngay nay van dé phan tich
kinh t€ chi 1a mot loai tiéu chudn dénh giad du 4n quy hoach. Khi phai ddm bdo su phat
trién bén viing trong qud trinh ph4t trién nguén nudc thi van dé dat ra khong phai tim
phuong an t6i wu ma can phai tim phuong dn hop 1y nhét - 1a phuong an t6i uu kinh t&€
va thoa man céc yéu cau phat trién bén ving.

Nhiém vu ctia cdc quy hoach sir dung nuGc 1a su thiét 1ap mot can bang hop 1y
v6i hé thong nguén nudc theo cic tiéu chuin di duoc quy dinh béi cdc muc dich khai
thac va quan 1y nguén nudc.

Mot quy hoach hé thdng nguén nudc duoc goi 1a hop 1y néu thod man yéu cau khai
thac ngudn nudc dugc danh gid boi “hé thong chi tiéu danh gid” véi cac tiéu chi sau:

- Stt dung ngudn nudc hiéu qua nhat va hop 1y nhat.
- Hiéu qua dau tu cao, cac phuong an quy hoach tdi wu nhat.
- Dap tng yéu cdu bdo vé mai trudng va su phét trién bén vitng tai nguyén
nudc.
Loi dung téng hop 12 nguyén tic cao nhat ciia viéc hoach dinh cdc phuong 4n
quy hoach khai th4c tai nguyén nuéc. Nhung ciing vi vy, ¢6 thé ton tai nhitng mau
thuan gitra nhitng nganh ding nudc, hoac la mau thuan gitta khai thac va bao vé moi trudng.
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Tim ki€m phuong 4n t6i wu trong quy hoach c¢6 thé duoc gidi quyét nho 4p dung
cac phuong phdp toi vu hod. Hién nay, cdc phuong phap toi uvu hod trong linh vuc quy
hoach nguén nuéc da duoc dp dung twong doi phd bién trén thé giGi. Tuy vay, khong
phai bai todn quy hoach ndo ciing c¢6 thé d4p dung dugc phuong phap t6i uu hod. Trong
truong hop nhu vay thi phuong phap mo phong sé hiéu qua hon trong viéc tim nghiém
toi vu. Thuc ra, phuong phap moé phong khong tim nghiém t6i wu ma tim nghiém hop 1y.

2.2. CAC BAI TOAN CO BAN VE QUY HOACH VA QUAN LY NGUON NUSC

Quy hoach va quan 1y nguon nudc gom ba loai bai todn: Quy hoach hé thong
(hay con goi 12 thiét k& hé thong), Phét trién nguén nudc va Quan ly ngudn nuéec. Dudi
day s& trinh bay khai niém vé ba loai bai todn nay.

2.2.1. Quy hoach hé théng (Thiét ké hé théng)

Quy hoach hé théng ngudn nudc 1a su thiét 1ap cau tric cua hé thong nguoén nude
bao gém hé thong cong trinh va hé thong cac yéu ciu vé nudc. Trong linh vuc ngudn
nudc cong viéc nay duoc goi l1a Quy hoach hé thong. Trong mdt so tai liéu con c6 tén
goi 1a Thiét ké hé thong, mot ngon tir duge st dung trong thiét ké cac loai hé thong ky
thuat khac. Muc tiéu ctia giai doan thiét ké hé thong la xac dinh moét cau tric hop ly
nhat cta hé thong ngudn nudc, thoa man cac muc tiéu khai thic va bao vé ngudn nudc.

Khi 1ap cdc quy hoach hé thong, tir yéu cau khai thac nguén nudc ngudi lam quy
hoach phai xac dinh nhitng loai cong trinh nao s€ dugc xem xét xay dung? quy mo xay
dung ra sao? yéu cau cap nudc nao can dugc xem xét va kha nang dap tng dén dau?
clu tric nao cta hé thong dugc coi la kha thi va t6i vu nhit. Ngoai ra can xem xét cac
phuong an phi cong trinh (tréng rimmg, hé thong chinh sich..) nham bao vé va téi tao
ngudn nudc.

Nhiém vu ctia quy hoach hé théng 12 xdc dinh cau tric hop 1y vé cac giai phap
cong trinh va phuong thifc sitr dung nuée. Chang han ta can lap quy hoach déi véi mot
hé thong tiéu tng, vé mat bién phdp cong trinh cin thiét xem xét cong trinh dau moi
nao sé dugc xay dung (cong tiéu hoac cong trinh tiéu dong luc), vi tri xay dung va quy
mo céc loai cong trinh d6, xdc dinh ciu tric cta hé théng cac truc kénh tiéu, su phan
vung cdc khu tiéu. V& mat yéu cau tiéu cdn xem xét mitc do tiéu cho tiing ving tiéu
trong hé thong nhu thé€ nao 1a hop ly.

N6i tém lai, quy hoach hé thong la xdc dinh mot cau trdc hop 1y vé bién phap
cong trinh va phuong thic khai thac sir dung nuéc. Baoi vay, quy hoach hé thong con c6
tén goi l1a “thiét k€ hé thong”. Can phan biét hai ngon tir “thi€t k&€ hé thong” va “thiét
k€& cong trinh”: “thiét k€ hé thong” 1a xac dinh cdu tric cta hé thong trong khi 1ap quy
hoach nguén nudc con “thié€t k€ cong trinh” 1a cong tac thi€t k€ doi véi mot cong trinh
cu thé nao do trong hé thong.
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2.2.2. Phat trién nguén nudc

Ph4t trién nguén nudc 1a bai toan hoach dinh chién lugc ddu tu phat trién bao
gdm ca van dé dau tu phat trién hé thong cong trinh va vin dé st dung nguén nudc mot
cach hgp 1y nhim dam bao su phat trién bén viing trong twong lai. Luat tdi nguyén
nuéc ctia Viét Nam da xéc dinh chién lugc phét trién ngudn nuéc nhu sau: “Phét trién
tai nguyén nudc 1a bién phdp nham nang cao kha nang khai thac, st dung bén vitng tai
nguyén nudc va nang cao gia tri cua Tai nguyén nuéc” (Luat Tai nguyén nude - trang
5, muc 3, diéu 7).

Lap quy hoach phét trién nguén nuéc bao gom nhiing noi dung nhu sau:

- Du bdo yéu cdu vé nudc trong tuong lai bao gbm yéu cau st dung nudc,
phong chong lii va bao vé moi trudng.

- Danh gid can bing nudc trong tuong lai bao gdbm céan bang tu nhién va can
bang v6i quy hoach hé théng cong trinh da xdc dinh trong tuong lai.

- Xay dung quy hoach vé sir dung nuéc va khai thidc nguén nudc trong tuong lai.

- Du bdo su thay déi vé mai trudong, su suy thodi ngudn nude do cic hoat dong
dan sinh kinh t&€ va tdc dong do cdc bién phap khai thac nguon nudc gay
nén. Trén co s& do 1ap cac quy hoach cho cdc bién phdp nhim tai tao nguén
nudc, chong suy thodi vé nguén nudc.

- Hoach dinh cic bién phéap can thiét trong quan ly ngudn nudc, hé thong
chinh sdch va thé ché€ nhim dam bao su phét trién bén viing.

- Lap chién lugc t6i uu trong ddu tu phat trién nguén nudc.

2.2.3. Quan ly nguén nuéc

Quan ly nguon nudc: La su xac dinh phuong thic quan 1y nguén nudc trén mot
viing, mot 1anh thé hodc mot hé thong song mot cach hiéu qua va ddm bdo yéu ciu vé
su phét trién bén vitng cho viing hoic luu vuc song nhim kiém soat cac hoat dong khai
thac nguon nudc va nhitng hoat dong dan sinh kinh t€ cé tic dong tich cuc va tiéu cuc
dén can bang sinh thdi va suy thoai nguén nudc trén mot ving lanh thé hoac luu vuc
song. Phuong thiic quan 1y cac hoat dong khai thac nguon nudc va cac hoat dong dan
sinh kinh t&€ trén mot luu vuc song goi la Quan ly luu vuc song.

Qudn ly khai thdc hé thong cong trinh: La su thiét 1ap cac phuong thic quan 1y
khai thac hé thong cong trinh, xay dung chuong trinh diéu hanh, diéu khién hé thong
sau khi hé thong cong trinh da dugc xay dung, dam bao tinh hiéu qua cta viéc st dung
nuGc va dam bao su phat trién bén vitng vé ngudén nuée. Quan ly hé thong cong trinh
thuy 1gi bdi vay chi 1a mot noi dung ctia quan 1y ngudn nudc.

DPé quan 1y ngudn nudc mot cach c6 hiéu qua cin gidi quyét cic van dé chinh
nhu sau:
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- Hoach dinh hé théng cdc chinh sich, thé ché nhim quan ly t6t nhat tai
nguyén nudc trén mot 1anh thé hodc trén mot luu vuc song. Hé thong chinh
sach bao gom luat nudc va cac quy dinh dudi luat do nha nudc ban hanh, hé
thong cdc chinh sdach nham khuyén khich cong dong tham gia vao qud trinh
bao vé ngudn nuéc. Cic thé ché duge xay dung tuy thudc vao dic diém cu
thé clia viing ¢6 ngudn nudc cin bao vé. Dai véi cac song 16n chdy qua lanh
thé clia nhiéu quéc gia céan thiét 1ap cac t6 chic lién quoc gia dé phdi hop
hanh dong.

- Thiét 1ap hé thong k¥ thuat trg gidp cong tdc quan ly ngudn nudc bao gdom
hé thong quan trac, hé thong xir 1y thong tin, cic mo hinh todn va cdc phan
mém quan 1y dit liéu, cic mo6 hinh va phan mém quan 1y nguén nudc. Day
dugc coi 1a cong cu quan trong dé kiém sodt nhitng anh hudng c6 1gi va cé
hai dén nguon nudc va sinh thdi do cic hoat dong dan sinh kinh t€ gay ra, tir
d6 c6 co sé hoach dinh cac phuong thitc khai thac hop 1y tai nguyén nudc va
céc bién phdp can thiét dé bdo vé va nang cao chat luong ctia ngudn nudc.

2.3. CHUONG TRINH NUGC QUOC GIA CAC DANG QUY HOACH NGUON NUGC

2.3.1. Chuong trinh qudc gia vé phat trién nguén nuéc

Chuong trinh quéc gia vé phat trién nguén nuéec xac lap hé thong chinh sdch va
chuong trinh vé nudc trén toan quéc nham khai thdc hiéu qua va hop 1y tai nguyén
nudc cua mot quoc gia.

Heé thong chinh sich va cdc chuong trinh quéc gia vé nudc bao gom cidc quyén
cam két vé nudc, kiém tra chat lugng nuéc, bao vé phan phéi nuée va téng hop thong
tin tir cic quy hoach luu vuc song. Chuong trinh quéc gia vé phat trién ngudn nuéc
cling néu cac diéu kién hién tai, nhitng hoat dong cin lam va nhitng bién phédp du kién
dé huéng din cic hoat dong c6 anh hudng dén pham vi toan qudc trong tuong lai.
Quan trong hon, chuong trinh quéc gia vé phét trién ngudn nudc phai dam bao dugc
nhitng hoat dong cdp Chinh phi nham thong nhit cdc k€ hoach va chuong trinh lién
quan dén nuéc cla tat ca cdc co quan Chinh phu, ké ca phdt trién do thi, cong nghiép,
tudi tiéu, thuy dién, mo va cdc phét trién tu nhan.

Co s& cha viéc 1ap chuong trinh quéc gia vé phat trién nguén nuée 1a cic muc
tiéu quoc gia c6 lién quan dén sir dung khai thidc nguén nuéc bao gom:

e Xoa do6i giam ngheo;

e Tang trudng kinh té;

o Phat trién khu vuc;

e Duy tri moi truong lanh manh;
e An ninh quoéc gia...
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Véi cdc muc tiéu k& hoach chung clia quéc gia, cdc muc tiéu vé ngudn nude cap
qudc gia thuong bao gdbm céc van dé sau:

- T6i wu hod nhiing 1gi ich da muc tiéu tir tai nguyén nudc, dat dai va cac tai
nguyén thién nhién khac

- T6i uu hod san xuét dién nang trong khuon khé nhitng han ché khac

- Phong chong 1 lut

- Cung cap nudc thich dang cho dan sinh va cong nghiép

- Duy tri chét luong nuéc theo céc tiéu chudn chat luong da x4c lap

- Duy tri moi trudong bén viing theo nhitng huéng dan da dat ra

- Phét trién giao thong thuy va duy tri phét trién thly sin

- Dam bao kha nang bén viing tai chinh cta cdc du dn va chuong trinh.

2.3.2. Quy hoach luu vuc vé ngudn nuéc

Quy hoach nguén nuéc cép luu vuc vach ra chinh sich va chuong trinh vé nudc
trén mot luu vuc song nham khai thac hiéu qua va hop ly tai nguyén nudc trén luu vuc.

Muc dich ctia Quy hoach luu vuc 1a dua ra huéng dan dé dam bdo sir dung c6
hiéu qua ngudén nude trén luu vuc nham ddp ting tot nhit cdc muc tiéu va muc dich
quéc gia va ving lanh thé. Quy hoach luu vuc vi thé€ phai bao gom mot tai liéu xdc
dinh, lua chon va k& hoach thuc hién cdc du dn, quy ché€ va cam két vé nudc. Quy
hoach nay téng hop tat ca cac dit liéu thich hop hién c6 lap thanh van ban tat ca cic du
4n dang ton tai, cdc quy dinh va cam két vé nudc, dua ra cidc phuong 4n quéan Iy t6
chiic va vat chét cdc nguoén nudc phit hop véi cdc muc tiéu va muc dich da dé ra. Céc
diéu kién sir dung nudc va cdc phuong dn duoc 1ap theo thoi han hién tai, 10 nam,
25 nam va 50 nam. Do nhitng dit li¢u thu thap duoc ngay cang tang cung vdéi su thay
déi vé muc tiéu nén Quy hoach Iuu vuc phai dugc thay doi va cap nhat thuong ky. Quy
hoach luu vuc s€ 1a van ban chinh thitc huéng dan moi hoat dong quy hoach cta Chinh
phi va khu vuc tu nhan cia tat cd cidc nganh c6 thé sir dung hay tdc dong dén cac
nguon nude cta luu vuc.

Pham vi cua quy hoach luu vuc s& dé cap dén moi nguén nudc trong luu vuc va
str dung cdc ngudn nudc nay trong ciing nhu ngoai pham vi Iuu vuc. Khi 1ap cac quy
hoach luu vuc can xem xét trong mai quan hé su lién dGi véi cac luu vuc khac.

Céc muc tiéu va muc dich ma ph4t trién nguén nuée luu vuc thudng hudng t6i
bao goém:

a. Quan 1y cdc nguén nude theo cadch nhim dam bdo t6i da hod cac 1oi ich kinh t€
x4 hoi va moi truong trong sach da dugc néu trong cac muc tiéu quoc gia.
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b. Hoan thanh hoac tién hanh cac du dn va chuong trinh phu hop véi luat phap va
quy dinh Qudc gia cling nhu cac lich trinh dat ra nham dap ¢ng cac nhu c4u phu thuoc
vao nudc.

Hé thong chinh sich anh huéng dén quy hoach nuéc luu vuc song cé thé bao
gom:

o Cic quy dinh phép luat vé nudc, thiét k€ cong trinh va quan 1y nguén nudc;

e Quy dinh vé thit tu vu tién doi véi cdc doi tuong dung nudc;

e Cdc chinh sach dam bao bén viing vé moi trudng;

e Quy dinh céc loai phi hay uu dai c6 lién quan dén céc dich vu vé nudc: cap
nuéc, tudi, tieu, phong li..., & mitc di dé ddp ng moi chi phi hoat dong
quan 1y khai thidc nguén nudc;

e Cac quy dinh lién quan dén Iya chon va van hanh cic cong trinh phu hop
vGi cac thoa thuan va cam két phap 1y cua luu vuc, Quoc gia va qudc té;

e Quy dinh dam bao su cong bang gitta cdc d6i tuong st dung nudc...

Quy hoach luu vuc va Chuong trinh vé nude c¢ap quoc gia bé sung cho nhau, c6
su phu thudc hai chiéu 1an nhau. Nhitng chi tiét vé tai nguyén nudc va ti€ém nang
phat trién ctia quy hoach luu vuc s& cung cap cho Chuong trinh vé nudc cép quoc gia.
Trong khi d6, cdc quyét dinh di€u chinh vé chinh sach, kinh t€ va cong trinh xuat phat
tir Chién luoc qudc gia vé phat trién nguon nudc phai duoc phan dnh trong quy hoach
luu vuc.

2.3.3. Quy hoach chuyén nganh hoac cac quy hoach cap tidu vlung
Quy hoach nguén nuéc cap tiéu ving 1a cidc quy hoach chi tiét cu thé cho mot
viing thudc mot luu vuc song hodc mot phan lanh thé nim trong quy hoach lién luu vuc.

Quy hoach chuyén nganh la quy hoach chi ti€t cho mot doi tuong khai thac
ngudn nude nao d6: Quy hoach phong lii, quy hoach khai thac thuy nang, quy hoach
cap nudc cho nong nghiép... Trong thuc t€ mot quy hoach thuong duge lap theo
nguyeén tac loi dung tdng hop va duoc goi 1a quy hoach da muc tiéu.

Hai loai quy hoach nay thuong dugc tién hanh riéng r&€ va chinh né sé la co s&
cho viéc lap quy hoach luu vuc va xay dung cdc chuong trinh phat trién nguén nuéc
cép quoc gia. Mat khdc, khi cdc quy hoach Iuu vuc va chuong trinh phét trién nguon
nude cip quoc gia da duoc xac 1ap thi nhitng quy hoach viing va quy hoach chuyén nganh
phai duoc thuc hién trong khuon khé ctia quy hoach luu vuc va quy hoach quéc gia.

2.3.4. Hai giai doan lap quy hoach

Quy hoach luu vuc va chuong trinh quoc gia vé phat trién nguén nudc duge xay
dung theo nhiéu giai doan khdac nhau nham hoan chinh cdc quy hoach dugc lap. Tuy
nhién, quy hoach luu vuc va chuong trinh phat trién ngudn nudc cap quoc gia thudng
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dugc thuc hién theo hai giai doan: giai doan thit nhat 1a quy hoach khung; giai doan
thit hai 1a quy hoach toan bo. Viéc thuc hién theo hai giai doan sé giam duoc thoi gian
va kinh phi thuc hién quy hoach chi tiét khi ma phuong 4n quy hoach téng thé chua
duoc lam 0.

2.3.4.1. Giai doan 1: Quy hoach khung vé nguén nudc

a. Quy hoach khung luu vuc

Quy hoach khung vé nguén nuéc c6 thé coi 1a budc quy hoach so bo vé ngudn
nudce trén luu vuc song, bao gdm cac nodi dung chinh nhu sau:

Tai liéu vé cdc muc tiéu cu thé viing luu vuc trong khuon khé quéc gia

Tién hanh danh gid nguén nudc

U'6c tinh nhu cAu nudc hién nay va trong tuong lai

Chuén bi can bang nuéc va nhitng nhu ciu nudc trong tuong lai

Tém tét su phét trién hién tai, su phét trién du ki€n trong tuong lai, tir d6 vach
ra cac lua chon cho quy hoach.

b. Chuong trinh khung phdt trién nguén nuéde cép quéc gia

Chuong trinh khung phat trién nguén nuéc cip quoc gia bao gom cic noi dung
chinh nhu sau:

Kiém tra va nang cap vé muc dich va chinh sich vé ngudén nuéc quoc gia
Tém tét va tong hop quy hoach luu vuc dé thdy nhu ciu trong tuong lai va
nhiing khu vuc c6 su thi€u hut tiém nang. Tir d6 ¢6 phuong huéng diéu chinh
doi vé6i cac quy hoach luu vuc

Xic dinh uu tién hang dau phat trién trong tuong lai va céc yéu ciu trong quy
hoach

Danh gid Luat hién hanh, quy dinh, quy tac hoat dong va thiét 1ap thé ché
Xay dung tai liéu vé chuong trinh nudc cap qudc gia va dé ra ciac khuyén
nghi.

2.3.4.2. Giai doan 2: Hoan tat quy hoach vé nguén nudc
Pay la giai doan nghién cttu chi ti€t cac quy hoach dua trén nhiing tai liéu nghién
ctru & giai doan 1. Cac ndi dung chinh trong giai doan nay dugc liét ké nhu sau.

a. Déi voi quy hoach luu vyc

Dénh gia chon loc vé ngudn nude phuc vu cho quy hoach chi tiét

Nang cap udc tinh nhu cau nude (hién nay va trong tuong lai) da thuc hién &
giai doan 1

Tién hanh mo phong hé thong ngudn nudc, tinh todn can bang nudc va nhiing
nhu cau nudc trong tuong lai
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Hinh thanh cdc phuong 4n quy hoach, chuong trinh lua chon phat trién, quan
1y va bao vé moi trudng cho ngudn nudc va nhiing lua chon dugc khuyén
nghi c6 loi.

b. P6i v6i chuong trinh phdt trién nguén nuée cdp quée gia

Kiém tra va nang cdp pham vi, muc dich va chinh sich quy hoach nguén
nudc quoc gia

Tém tat va thong nhit quy hoach luu vuc vao quy hoach quéc gia, thé hién
nhiing nhu cau trong tuong lai, xdc dinh quyén, tiém nang lién luu vuc va
tiém nang phat trién

Chuén bi uu tién hang dau cho phét trién va vach céc phuong an cu thé

Dénh gid lai Luat hién hanh, quy dinh, quy tac hoat dong quyén st dung
nuéc va thi€t 1ap thé ché

Tap hop céc tai liéu néi trén vao quy hoach nguén nuéc quoc gia va dé ra
khuyén nghi.

2.4. NOI DUNG VA CAC BUSC CO BAN LAP QUY HOACH NGUON NUSC

2.4.1. Kiém ké danh gia tai nguyén nudc

Day 1a noi dung rit quan trong nham dinh gid dugc tiém nang, tinh chat cla
ngudn nudc. Trén co s& d6 dé hoach dinh chién lugc khai thic nguén nudc va hé thong
chinh sdch quan 1y nguén nudc, dam bao su phét trién bén vitng ctia mot vang hoac luu
vuc song. Cong tac kiém ké, ddnh gid tai nguyén nudc bao gém:

a) Danh gia trit lvong nudc mat, nuc ngam, trong doé trit lugng nudc mat
duoc dénh gid theo cdc dic trung dong chay song ngodi, dic diém ngudn
nudc va can bang nude

b) Danh gid kha nang khai thac nuéc mat va nuéc ngdm

c) bénh gia chat luong nude

d) Du bdo su thay ddi nguén nuéc mat va nuéc ngdm trong tuong lai

e) Tinh todn can biang nudc hé thong va luu vuc.

2.4.2. Xac dinh nhimg yéu cau vé nudc

Nhitng yéu ciu vé nudc bao gom:

Yéu cau nude cho nong nghiép

Yéu cau nuée cho phat trién cong nghiép

Yéu ciu vé chit luong nudc

Yéu cau phong 1d, tiéu tng va giam nhe thién tai do 1 lut gay ra
Yéu cau khai thac thily nang

Yeéu cau nudc cho giao thong thuy, giai tri, du lich
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e Nhiing yéu ciu lién quan dén cai tao moi truong
e Yéu ciu nudc sinh thai
o Dinh gid anh hudng clia phét trién dan sinh kinh t€ dén chat lugng nudc.

2.4.3. Hoach dinh chién lugc va phuong an khai thac ngudn nuéc

Quy hoach nguén nudc dugc thiét 1ap theo céc giai doan khac nhau, mbi mot giai
doan ti€p theo cac nghién ctu s€ chi ti€t hon giai doan trude. Noi dung chinh ctia mot
quy hoach theo cac giai doan bao gom:

- Hoach dinh chién lugc khai thac tai nguyén nuéc, va nghién cttu cac
phuong phap khai thac kha thi va hgp ly. Trén co s& d6 hinh thanh cac muc tiéu khai
thac hé thong va thiét 1ap hé thong chi tiéu danh gia hé thong.

- Thiét lap céc phuong 4n vé bién phdp cong trinh cu thé, phan tich tinh kha
thi cta cdc phuong an cong trinh, bao gém cédc van dé kinh té€ va ky thuat. Trong giai
doan nay can thiét phai sit dung cdc mo hinh mo6 phong danh gia kha nang dat duoc
nhitng chi tiéu da dit ra. Trén co sO két qua nghién ctu c6 thé diéu chinh cic muc tiéu
ban dau cung vé6i hé thong chi tiéu khai thac hé thong. Hai qua trinh nay dugc lap lai
nhiéu 1an cho dén khi xdc dinh dugec mot chién luoc va muc tiéu tuong doi hop 1y.

- Lua chon cdc phuong 4n c6 thé vé bién phap cong trinh va thiét ké hé thong
theo cac phuong dn quy hoach.

- Phan tich va xdc dinh chién lugc phét trién hé thong, bao gom ca chién lugc
phat trién hé thong cong trinh va chién luge st dung ngudn nudc trong tuong lai.
Trong giai doan nay can chi y dén kha nang huy dong von trong sudt thoi ky quy
hoach. Phan tich hiéu ich kinh t€ clia qud trinh phdt trién hé thong dé lua chon chién
lugc toi uu.

- Phan tich mot cdch ddy du cdc muc tiéu khac: van dé xa hoi chinh tri, van
hoa v.v... Tir d6, khong loai trir kha nang c6 thé phai diéu chinh lai muc tiéu ban dau.

2.4.4. Xay dung hé théng chi tiéu danh gia quy hoach

Nhu da trinh bay & trén, nhiém vu cua quy hoach nguén nudc 1a xac dinh mot
can biang hop Iy trong quy hoach, thiét k€&, diéu khién va quan 1y ngudn nuéc. Mot can
bing duoc goi 1a hop 1y theo quan diém hién dai, phai dat duoc cdc tiéu chuidn chinh
sau day:

1) Phai dép ting t6i da cdc yéu ciu vé nudc trong ving nghién ciu;

2) Bam bdo su can bing phat trién bén vitng clia viing hoic luu vuc song;

3) Phai dat dugc tinh hiéu qua cao cua cac bién phap khai thac va tinh kha thi

cta cdc du 4n quy hoach. N6 phu thudc vao cdc diéu kién ky thuat va kha nang huy
dong von clia nha nudc, tic 1a phu thuoc vao trinh do phat trién kinh t€ clia quoc gia;
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4) Dat duoc tinh mém déo cua du 4an, tic 1a su thich ing ctia quy hoach doi véi
nhiing di€u chinh vé muc tiéu khai thdc va sit dung nudc trong tuong lai néu c6;

5) C6 do tin cay cao, tiic 1a xdc sudt cha su sai khdc giita nhitng thay déi trong
tuong lai so vGi quy hoach ban dau 1a nhé nhat.

2.4.5. M6 hinh hoa hé théng nguén nuéc

Mo hinh toan la cong cu quan trong trong qua trinh phan tich hé thong khi xay
dung cac phuong 4n quy hoach va quan 1y nguon nudc. Bbi vay, viéc thiét lap cdc mo
hinh to4n cho hé thong nguén nudc 1a khong thé thi€u duoc trong quy hoach va quan
1y ngudn nudc. Cac mo hinh toan can duoc thiét 1ap bao gom:

e Xay dung cdac mo hinh mo phong hé thong tuy thudc vao cac muc tiéu khai
thac va hé thong cac chi tiéu danh gia

e Xay dung cdc mo6 hinh can bing nudc hé théng, bao géom cdc mo hinh vé
lugng va chét, nham trg gidp cho cong tic quan 1y ngudn nudc

e Cac mo hinh t6i vu hoa dugc thiét 1ap dugc st dung trong danh gia hiéu qua
céc phuong an quy hoach.

Thiét 1ap va lua chon mo6 hinh mo6 phong la khau quyét dinh chat lugng cua bai
toan quy hoach. M6 hinh mo phong bao gobm su mo6 phong cac qua trinh vat 1y ctia hé
thong va mo hinh hoat dong ctia hé thong. Cac moé hinh mo phong qua trinh vat 1y cua
hé théng nguén nuée rat da dang, cdc mo phong can duoc thiét 1ap ¢6 thé bao gom:

e M0 hinh tinh toan dong chay song ngoi, bao gobm mo6 hinh tat dinh va cdc mo
hinh ngau nhién

e M0 hinh tinh todn nuéc ngdm

e MO hinh xéc dinh cdc nhu cau vé nudc, diac biét 12 inh todn nhu cau nudc cho
nong nghiép

e Mo hinh chuyén tai nudc trén hé thong song va kénh

e Mo hinh tinh todn diéu ti€t nudc trong hé thong hoé chita

e MO0 hinh tinh toén tiéu

e MO hinh tinh todn nhiém man va truyén chat

o C4c mo hinh tinh todn chuyén tai phu sa va dién bién 1ong din va cira song.

e Nhitng mo6 hinh trén l1a nhitng mo6 hinh thanh phan mo ta mot qua trinh riéng
ré. Khi phan tich hé thong nguén nuéc phai xay dung cdc moé hinh mo phong,
la su lién két cic mo hinh trén theo muc tiéu cua bai toan dit ra doi véi hé
thong dugc nghién ctiu.

2.4.6. Phan tich danh gia cac phuong an quy hoach

1) Phan tich hiéu qua du an thong qua cac mo hinh t6i uu két hgp v6i phuong
phap mo phong.
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2) Panh gia hiéu qua kinh t€ ctia cac du an quy hoach.

Khi thiét 1ap cdc du 4n quy hoach hé thong nguén nuée cé thé st dung cdc chi
tieu danh gi4d hiéu qua kinh t€, cic tiéu chuin vé bdo vé moi trudong, phat trién dan
sinh, cdc yéu cau vé chinh tri xa hoi. Khi ddnh gid hiéu qua kinh t€ ctia cic phuong dn
quy hoach, phdi xuat phat tir hai quan diém khéc nhau: quan diém tai chinh va quan
diém kinh t&. Cling v6i né 1a su phan tich kinh t& va phan tich tai chinh ciia mot du 4n.

3) banh gia tac dong cua du an d€n moi truong: Hiéu qua kinh t€ clia du an la
chi tieu quan trong, nhung né c6 thé khong duge thuc thi néu tic dong xau dén moi
truong. Panh gia tic dong dén moi truong cua mot du dn quy hoach bao gom:

e Su tdc dong dén moi trudng nudce, su thay déi tiéu khi hau néu cé

 Anh hudng dén cdc hoat dong dan sinh kinh t& clia ving du 4n hodc ci cdc
vung lan can khi du 4n dugc thuc hién

e Anh hudng dén moi trudng sinh thai

e Té4c dong vé mat van hod xa hoi, tdp quén, anh hudng vé mat an ninh qudc
gia, va ca cdc van dé chinh tri.

2.4.7. Quyét dinh
Quyét dinh phuong an quy hoach gobm nhiing ndi dung sau:

e Quyét dinh quy hoach dai han va ngéan han.

e Quyét dinh qua trinh hoat dong cua cac du an - Chién lugc va trinh tu dau tu
phat trién.

e Xay dung hé thong chinh sach quan 1y st dung ngudn nuéc dam bao su phat
trién bén vitng chia viing hoic luu vuc.

e Thiét 1ap cdc mo hinh quan 1y nguén nudc.

2.5. KHUNG LUAT PHAP VA THE CHE TRONG QUAN LY TAI NGUYEN NUSC

Nudc 1a mot tai nguyén thiét yéu va quan trong clia quoc gia nén viéc quan ly tai
nguyén nudc cin dugc thuc hién trén co s& xay dung khung thé ché va luat phdp phu
hop véi tinh hinh thuc t€ cua timg quoc gia.

2.5.1. Luat Tai nguyén nudc va nhitng van ban duéi luat
2.5.1.1. Luat Tai nguyén nudc

Su phét trién thanh cong hay khong cia mot quoc gia phu thudc vao nang luc
quan 1y cdc nguon tai nguyén thién nhién cht chdt clia quoc gia d6, trong d6 ¢6 tai
nguyén nudc la tai nguyén quan trong thit hai sau tai nguyén con nguoi. Luat nuéc
dugc coi 1a mot van ban phéap 1y nhdm bao vé nguén nude va st dung hop 1y nguodn
nuée. O nudc ta trong nhitng nam qua da timg budc xay dung va hoan thién dan khung
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phap 1y doi véi quan 1y tai nguyén. Quoc hoi thong qua Luat Tai nguyén nudc ngay 20
thang 5 nam 1998 va dugc Chu tich nuée ky ban hanh ngay 1 thang 6 nam 1998.

Luat Tai nguyén nudc ciia nude ta da duoc xay dung dua trén chinh sach vé nude
clia quoc gia cé xét dén céc kinh nghiém va bai hoc vé luat Tai nguyén nudc clia cac
nudc khac trén th€ giGi. Noi dung ctua Luat Tai nguyén nuéc phan anh duoc phan 16n
nhitng quan diém va nguyén tic vé quan ly tdng hop tai nguyén nuéc ma quéc t& da
khuyén cdo phai thuc hién.

2.5.1.2. Cac van ban dudi luat

Dé thuc hién Luat Tai nguyén nudc, Chinh phi cin ban hanh cdc vin ban nhim
cu thé hod nhitng diéu duoc ghi trong luat. Nhitng vin ban dudi luat bao gém céc Nghi
dinh, cdc Quy dinh vé hoat dong quan 1y nguén nudc, cdc Phdp 1énh ctia Nha nudc lién
quan dén bao vé nguén nudc. Viét Nam da ban hanh mot s6 Phap 1énh bao gom: Phap
lenh khai thac va bao vé cong trinh thiy lgi sira d6i; Phdp lénh dé diéu; Phdp lénh
phong chong lut bao v.v...

2.5.2. Khung thé ché quan ly tai nguyén nudc

Dé quan 1y nuéc mot cach c¢6 hiéu qua cin thiét phai hinh thanh hé théng thé ché
quan ly tai nguyén nudc. Mi quoc gia c6 thé xay dung khung thé ché cho phii hop véi
tinh hinh ctia titing nu6c. Tuy nhién, khung thé ché thuong 1a nhitng quy dinh vé mat t6
chiic trong quan 1y nguén nude va van dé xa hoi hoé trong quy hoach va quan 1y nguén
nu6e. Cic quy dinh vé mat t6 chic bao gom phuong thiic quan Iy va té chic hanh
chinh tham gia vao qua trinh quan ly nuéc. Hién nay c6 hai phuong thiic quan 1y nude:
quan 1y nudc theo dia phan hanh chinh va phuong thic quan ly nudc theo luu vuc
song. Quan ly nude theo luu vuc song 1a mot phuong thic tién bo va hiéu qua nhat. Boi
vi luru vuce song 1a mot hé thong nhat bao gom khong gian khép kin tir nguon t6i cua
song, trén d6 dién ra tat ca cac hoat dong tir tao nguon dén khai thac, st dung va bao
vé tai nguyén nudc cta luvu vuc. Khac v6i quan 1y tai nguyén nudc theo dia ban hanh
chinh, quan 1y tai nguyén nudc theo Iuu vuc song 1a diéu kién can thiét d€ khai thac va
stt dung bén viing tdi nguyén nudc luu vuc song. DE thuc hién mo hinh nay can thanh
lap t6 chitc quan 1y luu vuc song, Uy ban song Mé Kong 1a mot vi du dién hinh cua
loai t6 chifc nay.

Mo hinh quan ly tai nguyén nudc theo luu vuc song la mot bude ti€n mdi, co
nhiéu vu diém hién dang dugc 4p dung ngay cang phd bién trén thé gi6i dé thuc hién
muc tiéu clia phét trién bén viing.

2.5.3. Su tham gia ctia cdng déng

Trong quéan 1y nguén nudc vai tro cia cong dong 1a rat quan trong va né dugc dé
cap trong luat Tai nguyén nudc. Vai tro cua cong dong khong dimg & chd ho duoc
tham gia vao qua trinh khai thac va bao vé ngudn nuéc ma mong mudn cua ho la dugc
tham gia quyé€t dinh k& hoach, tham chi tham gia dau tu duéi cac dang thich hgp. Céc
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ho st dung nudc va nhitng ngudi hudng 10i néi chung cin dugc dao tao co ban vé ky
thuat, quan 1y tai chinh. Hién nay, cac t6 chiic vé nuéc thudng tao diéu kién dé cac hoi
dung nudc dugc tham gia cac 16p tap huén trong thoi gian ngin dé gitp cdc t6 chitc &
dia phuong tu khic phuc dugc diém yéu trong quan 1y nguén nudc ctia minh. O Viét
Nam dé nang cao hiéu qua khai thdc st dung tai nguyén nudc, trong nhitng nam géin
day su tham gia ctia cong dong trong quan ly tai nguyén nudc trén luu vuc song da
duoc Nha nudc rat quan tam.

2.5.4. Van dé giéi trong quy hoach va quan ly nguén nuéc

Phu nit 1a luc luong thuong xuyén va truc ti€p c6 lién quan dén viéc su dung
nudc. Doi véi gia dinh thudong ho 14 ngudi thiét thoi hon nam gidi. Van dé nudc sach
c6 lién quan dén sic khoé cong dong dac biét 1a stic khoé cua phu nit. Phu nit ¢6 it co
hoi dugc ti€p can véi cac thong tin ¢6 lién quan dén viéc st dung nudc so véi nam gidi,
dac biét doi v6i cdc nue cham phat trién. Boi vay, viéc cung cip cdc thong tin d6i véi
phu nit 12 rat can thiét thong qua cac 16p tap huan vé gidi trong linh vuc quan 1y nudc.
Thong qua céc 16p tap huan vé gidi, phu nit s€ déng vai trd quan trong trong viéc bao
vé nguon nudc.

2.6. YEU CAU PHAT TRIEN BEN VUNG TAI NGUYEN NUSC

2.6.1. Khai niém vé phat trién bén vimg

Ph4t trién bén vitng 12 mot khai niém m&i vé su phat trién xudt hién trong vai
thap ky gan day khi ma mau thuén giita méi trudng va phat trién da trd thanh sau sic
0 nhiéu nudc trén thé gidi.

Phét trién 1a quy luat cua lich st tat yéu cta xa hoi loai ngudi. Thé ky 20 1a the
ky phat trién vii bdo ctia khoa hoc k¥ thuat va kinh t&, cling 12 thé ky bing nd dan s6
trén toan cau. Téc do phat trién kinh t& va su bing né vé dan s6 khién cho nhiéu tai
nguyén thién nhién bi sit dung qua mitc dang tién tGi nguy co bi can kiét, 6 nhiém moi
truong gia tang, de doa su phat trién lau bén cta nhan loai. Tir d6, van dé dang duogc
quan tam I3 phat trién nhu thé€ nao dé con ngudi clia thé hé hom nay ciing nhu trong
tuong lai ¢6 dugc cudc song hanh phic ca vé vat chat va tinh than, dé chinh 1a Phat
trién bén vitng. N6i mot cach khdc, Phat trién bén viing 13 su phat trién nhim ddp tng
nhu cdu ctia thé hé hom nay ma khong lam t6n hai dén kha nang ddp tng nhu ciu cia
cac th€ hé tuong lai.

Khéi niém vé phat trién bén viing da bat didu dugc dé cap dén tir nhitng nam 70
cta thé ky 20 va da dugc Hoi dong the giGi vé Moi trudng va Phat trién (WCED) trinh
bay nhu 12 mot dinh nghia trong cudén Twong lai ciia chiing ta: “Su phét trién nhim
ddp tng nhu ciu cta thé hé ngay nay ma khong 1am t6n hai dén kha nang ddp tng nhu
ciu ciia céc thé hé twong lai”. Phdt trién bén viing bao gém céc mit chinh sau day:
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e Bén vitng vé mit moi trudng
e Bén vitng vé kinh t€ tai chinh
e Bén vitng vé xa hoi
o Bén vitng vé thé ché chinh sich
e Bén viing vé nang luc va tri tué
Su phét trién bén vitng vé kinh t€ - xa hoi dugc ddnh gi4 bang 4 chi tiéu chinh
nhu sau:

1) Vé kinh t&, trong xa hoi bén viing, viéc ddu tu phat trién phai dem lai loi
nhuén va tang téng san pham quoc gia.

2) V& tai nguyén thién nhién, 1a loai tai nguyén khong thé hoac khé téi tao
duoc, vi vay can phai st dung trong pham vi khoi phuc dugc vé s6 luong va
chat luong hodc sir dung mot céch tiét kiém va bd sung thudng xuyén bing
con duong tu nhién hodc nhan tao.

3) VEé chat lugng moi trudng: Moi truong khong khi, nudc, dit va canh quan
lien quan dén sic khoé, tién nghi, yéu cAu thim my, tam ly cta con ngudi
nhin chung khong bi cac hoat dong cua con ngudi lam 6 nhiém; Cac ngudn
ph€ thai phai duogc xu ly, tai ché kip thoi.

4) Vé vin hod - xa hoi, xa hoi bén vitng phai 1a xa hoi trong d6 phét trién kinh
t€ phai di doi v6i cong bang xa hoi, gido duc, dao tao, y t€; phuc 1gi xa hoi
phai dugc cham lo, cac gia tri van hod va dao dic cta dan tdc va cong dong
phai dugc bao vé va phat huy.

Mot trong 4 diéu kién trén bi vi pham thi su phat trién clia x4 hoi s& c6 nguy co
mat bén viing.

Thing 6 nam 1992 Hoi nghi thuong dinh vé Moi trudng va Phat trién lan dau
tien dugc t6 chic tai Rio de Janeiro (Brazil). Hoi nghi da nhat tri 14y phat trién bén
vitng 1am muc tiéu clia toan nhan loai dé ti€n vao thé ky 21. Hoi nghi da c6 thoa thuan
vé€ bon van kién quan trong: Tuyén ngon céc nguyén tic, Tuyén bo Rio de Janeiro va
Chuong trinh hanh dong, Lich trinh Thé ky 21, Cong udc khung vé bién déi khi hau va
da dang sinh hoc.

2.6.2. Phat trién bén vimg tai nguyén nudc

Mot trong nhitng diéu kién ddm bdo su phdt trién bén vitng 1a su stt dung hop 1y
va ti€t kiém nguon tai nguyén thién nhién. Nudc ciing 1a mot loai tai nguyén quy gid
dang c6 nguy co bi can kiét va suy thodi do su khai thac khong hop 1y va tac dong xau
clia c4c hoat dong kinh t&€ clia con ngudi. Boi vay, phét trién bén vitng tai nguyén nudc
la van dé duoc dat ra mot cach cap bach doi vai tat ca cdc quoc gia trén thé gidi.
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Phit trién bén vitng nguén nudc 1a su phat trién nham dép Gng nhu ciu vé nudc
ctia thé hé ngay nay ma khong 1am ton hai dén kha nang ddp tng nhu ciu nudc clia cic
thé hé tuong lai.

Phit trién bén vitng tai nguyén nuéc duoc coi 12 mot nguyén tic trong khai thac
stt dung ciing nhu quéan 1y nguén nuéc. Dé ddm béo phét trién bén vitng tai nguyén nudc,
khi 1ap cdc quy hoach phat trién ngudn nudc phai tuan thli nhitng nguyén tic sau day:

1) Nguén nude phai duoc khai thac sit dung mot cach hop 1y, vira phai dam bao
t0i da cdc yéu ciu vé nudc dong thoi khong duge vugt qua mot giéi han nao
d6 duge goi 1a ngudng khai thdc dé nguén nuée cé du kha nang hoi phuc hay
tai tao theo chu trinh thuy van von c6 trong tu nhién.

2) Nguon nudc phai duge bao vé, dam bao khong bi can kiét va chit luong nude
khong bi suy thodi. Can c6 bién phdp kiém sodt va han ch€ 6 nhiém nudc,
khong thé dé cho tinh trang 6 nhiém nudc trd thanh trdm trong lam giam
luong nudc sach ctia con nguoi.

3) Céan c6 nhitng bién phdp cong trinh hodc phi cong trinh dé phuc héi va tdi tao
nguon nude. Cac bién phdp bao vé ring va tdi tao rimg 1la mot trong nhiing
bién phdp tich cuc dé€ bao vé nguén nudc.

4) MBJdi qudc gia can thiét 1ap khung thé ché quan 1y ngudn nuéc mot cach hiéu
qua nhat. Cac chuong trinh vé nudc cap quoc gia can duoc thuc hién & moi
quoc gia.

5) Quan Iy ngudn nudc phai ddm béo tinh cong dong va tinh cong bang. Phai ¢
su tham gia clia cong dong va cac thanh phan c6 lién quan dén st dung nudc.

2.7. PHUONG PHAP TIEP CAN HE THONG TRONG QUY HOACH VA QUAN LY
NGUON NUSC

Vén dé quy hoach va quan 1y nguén nuéc 1a mot van dé phic tap. Khi ma mic
do khai thac cta con nguoi doi véi hé thong nguon nudc con ¢ muc thap, thi viéc ra
quyét dinh trong cdc phuong 4n quy hoach, diéu hanh hé thong c6 thé chi can dén
nhiing phuong phdp truyén thong. Ngudi ra quyét dinh chi can dua trén mot s6 hitu han
nhitng nghién cttu cu thé hodc thuc hién mot s6 phuong 4n tinh todn khong phiic tap dé
ra quyét dinh. Nhung dén khi su khai thac va can thiép ctia con nguoi vao hé thong
ngudn nudc tang lén, thi cdc bai todn hé thong tré nén rat phiic tap. Nguoi lam quyét
dinh phai giai quyét mot bai toan cé dung luong 16n cac thong tin. Trong hé thong ton
tai nhi€u moi quan hé can phai giai quyét, nhi€éu muc tiéu khai thdc can phai dé cap
dén. Trong trudong hop nhu vay, nhitng phuong phdp truyén théng toé ra khong con ¢6
hiéu qua nita. Diéu d6 doi hdi phai c¢6 nhitng phuong phép phan tich hién dai, véi su xur
1y thong tin nhanh giip ngudi lam quyét dinh ¢6 nhiéu co hoi Iua chon cdc quyét dinh
hop ly. Mo hinh to4dn hoc cling vé6i su phat trién clia cong cu tinh todn nhanh da gitp
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ich cho lam thay déi vé chat trong céc nghién cttu vé hé thong ngudn nudc. D6 1a
phuong phap phan tich hé thong.

Trong nhitng nam gan day, ly thuyét phan tich hé théng da duoc ap dung trong
céc bai todn quy hoach, thiét k& va diéu khién hé théng nguén nudc. Miac du su ap
dung 1y thuyét phan tich hé théng do6i v6i cdc hé thong ngudén nuéc mdi chi bat dau
vao nhitng nim 70, nhung da tao ra su thay ddi vé chit trong nghién citu, qui hoach,
quan ly hé thong thuy lgi va ti€én mot budc kha xa so vé6i nhitng phuong phap truyén
thong duoc ap dung trudc day. Hién nay, ly thuyét phan tich hé thong da dugc tng
dung rong rai trong qui hoach nguén nude ¢ nhiéu quoc gia. Tuy nhién, & nudc ta cong
viéc ndy mdi chi bat diu trong nhitng nam gan day.

Hién nay, céc tai liéu khoa hoc trén th€ gidi lién quan dén linh vuc quy hoach va
khai thdc nguén nudc thudng dugc trinh bay theo quan diém hé théng véi su tng dung
1y thuyét phan tich hé thong. Boi vay, ti€p can 1y thuyét phan tich hé thong khong chi
con la van dé nhan thic ma l1a mot yéu ciu cap thiét doi véi ngudi lam cong tac qui
hoach va diéu khién hé thong nguén nudc.

Cac phuong phép ti€p can vdi bai todn quy hoach va quan 1y nguén nudc véi su
ung dung 1y thuy€t phan tich hé thong rat da dang, trong d6 mo6 hinh mo6 phong dugc
coi la cong cu chinh trong qua trinh phan tich va ti€p can hé théng. Day la budc di dau
tién trong phan tich va thiét k& hé thong nguon nude. Cadc mo hinh t6i vu hod duogc ting
dung rong rai va dugc coi la mot cong cu phan tich hé thong. Nguyén 1y ti€p can ting
budc dugc coi 1a mot nguyén tic trong qud trinh phan tich hé thong d6i véi cac hé
thong bat dinh, trong d6 cé hé thdng nguén nudc.

Khi phan tich hé théng nguén nudc can lam r6 nhitng van dé chinh sau day:

- Hiéu qua kinh t€ ctia phuong an quy hoach

- Hiéu qua phét trién kinh t& xa hoi ctia quy hoach
- Tac dong dén moi truong

- Su dam bao vé nhu ciu sinh thai

- Su dam béo vé phat trién bén vitng

2.8. VAI TRO CUA MO HiNH HOA, NHUNG UU DIEM VA HAN CHE CUA NO

Mo hinh hod hé thong déng vai trdo quyét dinh khi 1ap cdc quy hoach nguodn
nuGe. Mo hinh hod hé thong bao gom mo hinh moé phong va mo hinh t6i vu. Mo hinh
mo phong mo ta cac qua trinh vat ly va hoat dong cua hé thong, mo hinh t6i uu thiét
1ap nhidm tim ra phuong 4n t6t nhat trong s6 cdc phuong dn quy hoach.
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2.8.1. M6 hinh md phong hé théng

Mo phong hé théng 1a phuong thitc moé ta mot hé théng thuc bang mot hé thong
khong thuc do ngudi nghién ciu tao ra. Trén hé thong nhan tao, cac qua trinh vat 1y
cia mo hinh thuc dugc mo ta gan ding hoac tuong tu. Cac quy luat van dong cua hé
thong thuc duoc suy ra tir nhitng két qua nghién ctu trén hé thong do nguoi nghién
clu tao ra.

Doi v6i mot hé thong bat ky, viéc xac dinh muc tiéu ban dau chi 1a dinh tinh,
mifc dat duoc clia muc tiéu dit ra can dugc kiém tra bang tinh todn vé6i cdc mo hinh
mo phong da xac lap. Cung v6i muc tiéu khai thac hé thong can xdc dinh bién phap
cong trinh va quy mo cac cong trinh can duoc xay dung. Ngoai ra, ciing cin phai
khang dinh kha nang ddp tng clia hé théng doi véi cdc yéu ciu khai thac hé thong. Tat
ca nhitng van dé nay chi duoc 1am rd khi st dung moé hinh mo phong trong qué trinh
tinh todn va phan tich. Két qua tinh todn bang moé hinh moé phong cho phép so bo quyét
dinh nhitng van dé chinh sau day:

1. Quyét dinh muc tiéu khai thac hé thong bao gém nhiing yéu ciu vé nudc
dugc chap nhan va mic do dap tng doi véi muc tiéu khai thac dat ra. Luong
hod muc tiéu khai thac biang cdc ham muc tiéu va cdc rang budc vé muc tiéu.

2. Phuong thitc khai thdc nguén nudc trén hé thong.

3. C4u trdc hé thong bao géom céu tric hé thong cong trinh, hé thong cac yéu
clu vé nudc va moi quan hé cua ching trén hé thong.

4. Tap cdc phuong 4n c6 thé: cidc phuong 4n cong trinh va cdc phuong 4n khai
thac st dung nguodn nudc.

5. C4c gidi han va rang budc ctia hé thong: dugec mo ta bing cac biéu thifc rang
budc toan hoc.

2.8.2. M6 hinh tdi uu

Khi phan tich hé thong trong diéu khién, diéu khién hodc phat trién hé thong, can
phai xac dinh muc tiéu cua né. Muc tiéu khai thac hé thong dugc mo ta va luong hoa
biang mot s6 cac chi tieu nao d6, goi 12 hé thong chi tiéu danh gid. Hé thong chi tiéu
danh gid 1a cdc chi tiéu ma hé thong can dat dugc bao gom hiéu qua khai thac do hé
thong mang lai va cac rang budc k¥ thuat, kinh t€ va moi truong ma né phai thoa man.
H¢ thong chi tiéu danh gid bai vay dugce lugng hoa theo nhitng dang rat khac nhau, c6
thé khéi quat mot s6 dang co ban nhu sau:

+ Hé thong chi tiéu danh gid 1a mot hoac mot s6 hitu han cac ham s6 ma né can
duoc lam cuc tri, c6 dang:

Fj(X) —> max (min) V6i j=1m: m Ia s6 ham myc tieu  (2-1)

Céac ham Fj(X) trong truong hop nay dugc goi 1a ham muc tiéu.
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Trong d6 X la mot vec to cac bién s6 nao d6 cua hé thong:
X = (Xy, Xp5 ooy Xp)
+ Hé théng chi tiéu ddnh gid duoc mo ta bang mot hodc mot so hitu han cdc ding
thic hodc bat ding thic. Céc biéu thic d6 dugc viét d6i v6i ham ra ctia hé thong Y(t).
Dang tong quat cta loai hé thong chi tiéu nay dugc viét nhu sau:

F(Y(1)) <bj v6ij= L,m (2-2)
Trong d6 F 1a ham biéu dién qua ham ra cta hé thong Y(t).

Biéu thic (2-2) dugc viét mot cach tdng quat, tuong ting v6i dau "<" c6 thé dugc
thay bang dau " = " hoac bang dau ">".

Trong d6 m 1a s6 chi tiéu trong hé thong chi tiéu danh gia. Cac ham Fj(Y(t))
trong trudng hop nay dugc coi 1a cdc biéu thic rang budc vé muc tiéu.

+ Heé thong chi tiéu ddanh gid ¢6 dang hon hop, tic 1a mot s6 chi tiéu danh gia
duoc mo ta bang cdc ham muc tiéu dang (2-1), s6 con lai duoc mo ta nhu mot rang
buoc ctua hé thong vé muc tiéu, c6 dang (2-2).

Hé thong chi tiéu ddnh gid c6 dang cdc ham (2-1) va (2-2), 1a tiéu chuin danh
gia chat lugng cua hé thong v6i cac muc tiéu da dat ra, bai vay duge goi l1a cac ham
chat luong, da duoc trinh bay trong nhiéu tai liéu.

Céc théng s6
cla hé théng

KHOI MO HINH MO PHONG

| N
I Mo hinh dong chay :
M6 hinh (¢ (M6 hinh thuy vin, . M6 hinh
' tsiwu thuy luc hé théng) mo phdng
| |
| }
| e " |
I KHOI TOI UU HOA I
| PHAN TiCH VA
—— o ——— R QUYET DINH

Hinh 2-1: So do két hop phuong phdp mo phong va phuong phdp t6i uu héa
(B. G. Priazinskaia: M6 hinh toan trong linh vuc nguon nuéc, Nayka - Mascova, 1985)
Mo hinh t6i wu la cong cu phan tich hiéu qua kinh t€ cua phuong an quy hoach,
ciing c6 thé 1a nhitng hiéu quéa khong tinh béng tién.

Viéc sir dung mo hinh t6i uu ¢6 wu diém 12 tim dugc nghiém t6t nhat ctia phuong
an quy hoach. Tuy nhién, trong thuc t&€ c6 nhitng han ché nhat dinh, d6 la:
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- Khong phai bai todn nao quy hoach ciing c6 thé mo ta bang mot mo hinh t6i vu

- Trong nhiéu trudng hop bai toan t6i uu khong thé gidi duoc do nhitng han ché
ctia phuong phap toan hoc

- C6 thé nghiém clia bai todn t6i wu tim dugc chi 1a nghiém t6i uu cuc bo va do
d6 c6 thé bd sét cdc phuong an t6t hon.

Trong truong hop phuong phap t6i wu hoa cé nhitng han ché nhit dinh nguoi ta
st dung phuong phap mo phong. Phuong phap mo phong la phuong phéap st dung mo
hinh mo phdng dé phan tich hiéu qua cla tiing phuong 4n quy hoach, tir d6 tim ra
phuong an c6 lgi nhat. Nhu vay, phuong an mo phdng chi tim phuong an gan t6i wu.
Pé tim phuong 4n t6t nhit bing phuong phdp mo phong cén thiét 1ap céc kich ban vé
phuong 4n quy hoach va do d6 c6 thé ciing bd sét cac phuong 4n tot hon do khong tao
ra mot khong gian cac phuong an mot cach day da.

Trong thuc t&€ ngudi ta thuong két hop hai phuong phdp nay (phuong phap toi vu
hoa va phuong phap mo phong) dé han ché uu nhugc diém cia tiing phuong phdp (xem
so do6 trén hinh 2-1).
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Chuong 3

PHAN TiCH KINH TE TRONG QUY HOACH
PHAT TRIEN NGUON NUGC

3.1. NHIEM VU VA NOI DUNG PHAN TICH KINH TE TRONG PHAT TRIEN
NGUON NUSC

Phan tich kinh t€ du 4n nham muc dich tranh dugc su ddu tu khong hiéu qua va
lang phi vao ciac du an dugc xay dung. Day la diéu dic biét quan trong trong nhiing
truong hop ma tién von dé tai tro cho du 4n co ban méi dang bi thi€u hoac phai vay
von cua nudc ngoai. Phan tich kinh t€ 1a mot trong nhitng chi tiéu quan trong trong qua
trinh 1ap va quyét dinh thuc thi du 4n. Phan tich kinh t€ trong quy hoach nguén nuéc
da dugc dé cap dén trong nhiéu tai liéu vé quy hoach nguén nudc (Biswas, A.K, Jellali,
M., and Stout G.E., (eds.) (1993): Water for Sustainable Development in the TWenty-
fist Century,oxford University Press (ISBN 0 19 563303 4)).

Goodman,A.S. Principles of Water Resources Planing. Prentise-Hall, Inc, 1984,
ISBN 0 137 10616 5.

Nhiém vu ctia phan tich kinh t&€ 1a danh gia hiéu qua cta viéc st dung khai thac
ngudn nudc va hiéu qua clia viéc dau tu phat trién ngudn nuée. Trén co s& dé c6 quyét
sdch hop 1y cho chién lugc phét trién ngudn nudc.

Noi dung co ban ctia phan tich kinh t€ trong phét trién nguén nuéc bao gém:

- Phan tich x4c dinh gid tri chia nu6c doi véi cdc nganh sir dung tdng hop nguén nuéc

- Phan tich chi phi va I¢i ich d6i v6i cdc quy hoach phét trién nguén nudc

- Dénh gid hiéu qua kinh t€ ctia cic du 4n dau tu phat trién nguén nudc

- Hach toé4n kinh t€ trong qud trinh quan ly khai thic téng hop nguén nudc,
trén co s6 dinh gia nudc mot cach hgp 1y

- Hoach dinh cic chinh sach kinh t€ trong quan Iy nguén nuéc

3.2. MOT SO KHAI NIEM CO BAN
3.2.1. Khai niém vé phan tich tai chinh va phan tich kinh té&

a. Phan tich tai chinh

Su phan tich hiéu qua dau tu clia du 4n theo quan diém tai chinh, goi 12 phan tich
v€ mat tai chinh. Su phan tich vé mat tai chinh s& xem xét, danh gia chi phi va lgi ich
ma mot don vi hodc mot nguoi nhan dugce va thanh todn trong quan hé thi trudng.
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Phan tich tai chinh don gian chi 1a su phan tich 1oi ich gitra nguoi dau tu va nguoi
stt dung trong moi quan hé vé mit tai chinh. Ngudi dau tu (c6 thé 1a mot cong ty hodc
chinh pht) s& chi quan tam dén loi ich mang lai cho ho khi diu tu vao du an: ai la
nguoi tra tién cho ho va loi ich ho thu dugc 1a bao nhiéu.

Vi du moét cong ty (hoac nha nude) dau tu xay dung mot nha may thuy dién. Nha
dau tu cin phai danh gia dugc lgi ich ma ho nhan dugc khi dau tu vao du an. Loi ich
mang lai cho nha diu tu 1a so tién thu dugc tir ban dién trong thoi gian khai thac cong
trinh sau khi da trir di cac khoan chi phi (xay dung cong trinh, quan ly, thu€ nudc, cac
lai thu€ khac, dén bu...). Nha dau tu can phan tich l1am rd hai khia canh sau:

- Loi ich mang lai cho cong ty va kha nang thu hoi von khi dau tu vao du an nay.

- Kha nang chi tra von vay néu cong ty phai vay von theo han dinh cia ngan
hang hoac vay von nudc ngoai v4i muc 1ai suat da an dinh trude.

Thong qua phan tich tai chinh, néu su dau tu mang lai loi ich khong 16n hoac nha
dau tu khong c6 kha nang chi tra von vay theo han dinh thi du 4n c6 thé khong dugc
dau tu xay dung.

b. Phan tich kinh té

Su phan tich hiéu qua dau tu ctia du 4n theo quan diém kinh t€ goi 1 phan tich vé
mat kinh t€. Phan tich vé mat kinh t€ s&€ xem xét mot du 4n quy hoach & mot goc do
rong 16n hon. N6 gitip u6c dodn nhiing 1¢i ich va chi phi d6i v6i toan bo nén kinh t&
quoc dan.

Ciing 1ay vi du mot cong ty (hoac nha nudc) dau tu xay dung mot nha may thiay
dién. Theo quan diém kinh t&€, Nha nudc can phdi ddnh gid dugc loi ich mang lai cho
nén kinh t& quoc dan khi dau tu vao du dn. Loi ich mang lai khong phai chi 1a tién thu
dugc tir ban dién ma con bao gédm cdc loi ich kinh t&€ khac: tao diéu kién phat trién cic
Iinh vuc kinh t€ khac, tao cong viéc lam, v.v... Nhu vay, lgi ich kinh t€ mang lai dugc
xem xét trong su phat trién chung ctia nén kinh t€ qudc dan. Nha ddu tu chi dugc
hudng 1oi ich do ban dién ma c6, 1gi ich nay c6 thé 1a khong 16n nhung 1gi ich mang lai
cho nén kinh t€ quéc dan c6 thé 1a rat 16n.

Pé xem xét tinh kha thi cia mot du 4n, ngodi phan tich vé mat k§ thuat can
thong qua phan tich tai chinh, phan tich kinh t€ dé quyét dinh xem du dn ¢6 cin dugc
dau tu hay khong. Tat nhién khi phan tich du 4n can xem xét anh hudng cua né dén
cdc van dé xa hoi, moi trudong, chinh tri, quan su v.v...
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3.2.2. Khai niém vé chi phi va Igi ich
a. Theo quan diém tai chinh

Theo quan diém tai chinh, bit ct nhitng gi 1dAm gidm lgi nhuan rong clia mot
cong ty hodac mot cd nhan nao d6 dugc goi la chi phi, nhitng gi 1am tang thu nhép rong
ctia cong ty hoac mot ca nhan goi la loi ich.

b. Theo quan diém kinh t&
Theo quan diém kinh t€, bat ct nhitng gi 1am giam thu nhap quoc dan goi la chi
phi, nhiing gi 1am tang thu nhap nén kinh t€ quéc dan goi 1a lgi ich.

Chang han, viéc stt dung xi mang duoc sit dung cho viéc 14t kénh dan nuéc cla
cong trinh thuy lgi 1a giam kha nang san xuét ctia nhitng linh vuc dich vu khac, cuoi
cung lam giam thu nhap qudc dan. Béi vay, viéc st dung xi mang trong du an trén la
chi phi d6i v6i nén kinh t&€ quoc dan.

Nhung viéc stt dung xi mang cho viéc lat kénh cling lam tang san xuat lda gao
dan t6i két qua lam tang khoi luong hang hoa va dich vu xa hoi, thu nhap kinh t€ qudc
dan tang lén. Vay viéc sir dung xi mang dé 14t kénh s& mang lai loi ich.

Nhiém vu ctia viéc phan tich kinh t€ 1a phai danh gia dugc xem liéu nhitng 1gi ich
cta du an ¢6 16n hon chi phi bo ra hay khong.
c.Vidu

Gia str ¢6 du 4n xay dung mot ho chita cap nude tudi cho nong nghiép.

Theo quan diém tai chinh cdc chi phi bao gém:

e Von dau tu xay dung cong trinh
e Céc chi phi van hanh stra chita
o Tién giai phong mat bang va dén bu
e Cac loai thué.
Loi ich mang lai 1a tién thu dugc tir viéc ban nudc, tién thu duoc tir viéc khai thac
du lich, nuoi trong thuy san tai long ho.

Theo quan diém kinh t€ cac chi phi c6 thé bao gém:

e Von dau tu xay dung cong trinh

e Céc chi phi van hanh stra chita

o Tién gidi phéng mit bang va dén bu

e Thiét hai kinh t€ do mat kha nang san xuat & phan dién tich dat danh cho
lam cong trinh va phén dién tich danh cho giai phéng mat bang.

Loi ich mang lai bao gom:
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e San luong lda gao tang 1én do c6 cong trinh cap nudc tudi va lam tang thu
nhap qudc dan
e Lam tang thu nhap quoc dan tir viéc xuat khiu lda gao
e Loi ich tir khai thdc 10ng h6 do nuoi trong thuy san va du lich
o Lam tang san phdm cho x4 hoi do su thay ddi tap quan canh tic va thay
déi nganh nghé san xuat ctia khu vuc di dan
e Loi ich mang lai do giam siic lao dong cho nguoi trong lia ¢ ving duoc
cadp nuGc. Nguoi nong dan s€ ¢é co hoi lam nhitng nghé phu khéc lam
tang san pham xa hoi
e Lam tang sitc san xuat ctia cac linh vuc c6 lién quan: san xuét xi mang,
sit thép, cong nghiép ché bién...
e Ngoai ra con c6 nhiing lgi ich khong tinh dugc bang tién. D6 1a cdc van
dé vé cai thién diéu kién moi truong, 1oi ich xa hoi khac mang lai.
N6i chung, viéc phan tich chi phi va lgi ich theo quan diém kinh t€ 1a rat phic
tap va khé khan hon nhi€u so véi viéc phan tich tai chinh.

3.2.3. Gia tri va gia ca
Gi4 tri ctia mot lugng hang hod nao dé chinh 12 lugng san phdm tang thém khi sir
dung luong hang hoa do.

Vi du gia tri cia mot bao phan bén chinh 1a lugng théc gao tang thém sau khi sur
dung thém mot bao phan bén. Gia tri tinh bang tién cia mot bao phan bon chinh 1a s
tién thu duoc tir luong thdéc gao tang thém khi ban ching véi mot gid nao do.

Néu gia cua bao phan bon ban cao hon gia tri ctia n6 thi s€ c6 it nguoi sit dung
loai phan bon d6. Néu gid cua bao phan bén thap hon gid tri ctia né sé ¢6 nhiéu ngudi
mua hon.

Trong qua trinh san xuét néu von dau tu san xuat mot bao phan bon cao hon gia
tri ciia né thi viéc dau tu san xuat loai phan bon d6 s€ khong ¢6 1gi. Mot cach tuong tu,
néu von dau tu cho mot du an thuy 1gi cao hon gia tri cua né (la su tang thém cua san
pham x2 hoi khi ¢6 du 4n d6) thi viéc ddu tu s& khong c6 loi vé mat kinh t€.

Vin dé can quan tam la viéc dinh gid cho san phdm tao ra ctia mot du 4n nhu the
ndo. Ching han déi vé6i du 4n thuy loi cn thiét phai dinh dugc gid nuée sau khi du 4n
hoan thanh. Néu gid nudc qua cao va 16n hon gia tri cia né thi nguoi nong dan s€
khong st dung nude tir du dn. Ngugc lai néu gia nude thap sé c¢é nhiéu ngudi su dung
nuéc nhung c6 thé viéc diu tu s€ bi 16 do suat ddu tu cao. Boi vay, viéc dinh gid nudc
theo quan diém kinh t& 1a mot van dé phiic tap va phai dugc xem xét tir cdc khia canh:

- cua ngudi dau tu vao du an thuy lgi
- cua ngudi nong dan
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- ctia chién luoc phat trién kinh t€ clia nha nudc.
Mot gid nudc duge goi 1a t6i vu néu né 1am tang thu nhap quéc dan nhung c6 thé
lai khong 13i doi v6i nguoi dau tu vao du an thiy 1gi. Khi d6 nha nudc sé c¢6 bién phap
tro gid cho nguoi nong dan hoic bu 16 cho ngudi dau tu vao du an.

Trong phan tich kinh t€ du 4n thuong st dung hai loai gia: Gia thi truong va gia
kinh t€.

Gia thi truong 1a mot su udc tinh tuong doi tuy thudc vao quy luat gia ca cua thi
truong. D61 v6i mot loai hang hod ndo d6 néu c¢6 nhiéu ngudi sin sang mua thi c6 thé
c6 gia cao, nguoc lai s€ c6 gia thap.

Su phan tich vé mit tai chinh thuong stt dung gid thi truong. Su phan tich vé mat
kinh t€ thudng phai st dung gia kinh t€ duoc chon sao cho ¢6 loi cho su phét trién
chung ctia nén kinh t€ va mang lai nhiing 1oi ich vé mat xa hoi va moi trudng.

3.2.4. Gia tri théi gian cua dong tién

Néu chiing ta cho mot nguoi khac vay tién st dung, chiing ta c6 quyén hy vong
s€ nhan duoc khoan tién 1ai trong tuong lai. Ly do 1a, néu mot ngudi nao cho nguoi
khdc vay tién thi ngudi dé da bo qua co hoi st dung khoan tién d6 vao muc dich riéng
ctia minh. B6i vay, ngudi cho vay tién cé quyén dugc nhan boi thudng cho su hy sinh
d6. D6 chinh Ia tién 1ai.

Khoan tién lai d6 phai dugc tra, cho dit nén kinh t€ ¢6 chiu lam phat hay khong.
Néu c6 lam phat thi 14i suat s& duogc tinh thém sao cho nguoi cho vay sau khi nhan lai
s0 tién ctia minh vaAn phai c6 siic mua bing véi sic mua tai thoi diém cho vay.

Tai thoi diém cu6i nam 2000, néu chiing ta cho mot ngudi ndo dé vay mot so
tién 1.000.000 doéng véi 14i sudt 10%/nam thi sau 5 nam (vao cudi nam 2005), ngudi
vay phai tra cho ching ta mot khoan tién 1a 1.610.510 dong. S6 tién phai tra sau 5 nam
dugc tinh theo phép tinh lai luy ti€n, goi 1a phép tinh da hop (xem bang 3-1). Goi lai
suat 1a r (trong vi du nay r=10% = 0.1), S, 12 s6 tién ban dau, s6 tién du no & cudi mdi
nam s€ la:

- Cuo0i nam th nhat: S,;= S,(1+41)

- Cudi nam thit hai: S,= Sy(141)(1+1)= S,(1+r)*

- Cudi nam thi ba: S;= Sy(141)* (141)= Sy(1+1)’
- Cudi nam thi tu: S,= Sy(141)’ (141)= S,(1+41)*
- Cudi nam thit nam: Si= Sy(1+1)*(1+1)= Sy(1+1)°

Nhu vay, dén cudi nam thit nim ngudi vay phai trd mot so tién 1a:S= Sy(1+r)°

Mot cdch téng quét, néu ngudi vay s6 tién ban ddu 1a S, thi sau n nam ngudi do6
phai trd mot so tién téng cong 1a Si= Sy(1+r)"
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S6 tién ma nguoi cho vay nhan duogc sau 5 nam 1a 1.610.510 déng thuc chat chi
bing 1.000.000 déng tai thoi di€ém hién tai cudi nam 2000. Viéc tinh toan chuyén gid
tri dong tién tai thoi diém bat ky vé thoi diém ban ddu dugc goi 1a phép tinh khiu hao
(xem tinh todn & bang 3-2).

Gia st S; 1a s6 tién nhan dugc & cudi nam thit 5, khi d6 gia tri dong tién & dau
moi nam tuong ting la:

- Pau nam th nam (cu6i nam thi 4): S,= Sy/(1+r1)

- DA4u nam tht tu (cu6i nam thi 3): S;= Sy/(1+41)?
- Pau nam thit ba (cudi nam thi 2): S,= SJ/(1+r)*
- Pau nam thi hai (cudi nam thi 1): S,= Sy/(1+1)*
- Pau nam tht nhat (thoi diém ban dau): Si= Si/(1+r)’

Bdng 3-1: Phép tinh da hop

T:gnt]u Nam S6 lugng dau nam (dong) | Hé s6 =1+laisudt | S6 lugng cudi nam (dong)
to 1.000.000
t1 2001 1.000.000 1.1 1.100.000
t2 2002 1.100.000 1.1 1.210.000
t3 2003 1.210.000 1.1 1.331.000
t4 2004 1.331.000 1.1 1.464.100
t5 2005 1.464.100 1.1 1.610.510

Nhu vay, s6 tién nguodi cho vay nhan dugc ¢ cudi nam thit 5 (sau 5 nam) la S
thuc chat chi 1a S, khi tinh quy déi vé thoi diém ban ddu, va tit nhién ngudi vay chi
duoc nhan so tién 12 S, va sau 5 nam phai tra so tién 12 S,.

Trong trudng hop téng quat, néu s6 nam cho vay theo han dinh 1a n nam thi s¢
tién ngudi cho vay nhan dugc 1a S, va tuong duong véi gia tri S tai thoi diém ban dau
xac dinh theo cong thuc:

0= > n (3-D
(1+r1)

Nhu vay, gid tri cia dong tién khong phai 1a gid tri bat bién theo thoi gian. Khi dau
tu vao cac du an, cac loi ich mang lai thuong chi thu dugc sau mot thoi gian nhat dinh
ké tir khi du 4n bat ddu duoc thuc thi. Boi vay, dé so sanh loi ich cia du 4n so véi von
ddu tu, ching ta cin thuc hién phép tinh quy déi gid tri dong tién vé thoi diém hién tai.

Phép tinh quy déi gid tri dong tién & thoi diém bat ky vé thoi diém hién tai goi 1a
phép tinh khau hao.
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Bdng 3-2: Phép tinh khdu hao

Thi ty N S6 Iuong cudi nam . x S6 lugng dau nam
N am A Heé so6 *
nam (d6ng) (déng)

t5 2005 1.610.510 1.1 1.464.100
t4 2004 1.464.100 1.1 1.331.000
t3 2003 1.331.000 1.1 1.210.000
t2 2002 1.210.000 1.1 1.100.000
t1 2001 1.100.000 1.1 1.000.000

3.2.5. Ty lé khau hao

Gia tri r trong cac phép tinh da hgp va phép tinh khiu hao 1a s6 thap phan. Trong
quan hé tai chinh, trong giao dich vay von hoac gti tién vao ngan hang, r duoc goi la
ty 1& 1ai suat.

Trong linh vu du tu phét trién thudong phai thuc hién cac phép tinh khau hao nén
r goi 1a ty 1é khdu hao hay con goi la ty sudt khau hao. Trong tai liéu nay chiing toi su
dung ngon tir “ty 1é€ khiu hao”.

Trong diu tu phét trién nguoi ta sit dung ty 1& khau hao dé dua gid tri cha nhiing
chi phi va lgi ich trong tuong lai vé gid tri tai thoi diém hién tai dé phan tich cdc
phuong an dau tu.

Ty 1& khiu hao phan 4nh muc thu hdi von t6i thiéu c6 thé chap nhan duoc d6i véi
mot du 4n.

Do6i v6i phan tich tai chinh ty 1& khdu hao thuong lién quan dén hoat dong tai
chinh cuia cong ty hoac nha nudc, ¢6 lién quan dén quan hé von vay tai ngan hang hoac
von vay ctia nuéc ngoai. Ty 1¢ khdu hao khong thé nhd hon ty 1é 13i suat vay tir
ngan hang.

Dai v6i phan tich kinh t€ ty 1& khau hao phai phan anh dugc ty 1¢ ma tién té luu
dong sdn c6 ctia nén kinh t€ quoc dan phai dugc huy dong toi da. Ty 1é khiu hao theo
quan di€ém kinh t€ do Nha nuéc quy dinh tuy thudc vao trinh do phét trién va chién
lugc du tu phét trién cla nén kinh t€ quoc dan. O Viét Nam ty 1¢ khdu hao hién nay
thuong duoc chon 10%/nam.

Trong nhiéu trudng hop ngudi ta goi y st dung “ty 1& khdu hao uu dii thoi gian
xa hoi”, goi tat 1a ty 1& wu dai. Co s& cua lap luan nay 1a & chd ngudi ta cho rang xa hoi
c6 chiéu dai thoi gian dai hon nhiéu so véi tiing cd nhan con ngudi hodc cong ty. N6i
mot cach khdc viéc ddu tu phat trién khong phai cho thé hé hom nay ma con vi su phét
trién x4 hoi trong tuong lai ctia céc thé hé mai sau. Vi vay, ty 1& uu dii thoi gian xa hoi
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1a mot ty 1é thap hon. Tat nhién, diéu nay con tuy thuoc vao mic thu nhap quéc dan
ctia moi nudc va kha nang du thira von luu dong cua nén kinh t&€ qudc dan.

Néu ta goi C, 12 chi phi tai thoi diém t clia thoi gian quy hoach (trong tuong lai);
goi B, 12 1oi ich mang lai clia du 4n tai thoi diém t trong tuong lai. Ta c6 gid tri clia chi
phi va loi ich tinh quy déi vé thoi di€ém hién tai t, (thdi diém bat dau thuc hién quy
hoach hoac du an) twong tng la C, va B,:

C B
= : -ty BO = l t—t

(I4+r)™ (I4+r)™

Néu chon thoi diém hién tai bing “0” (t,= 0) thi cong thitc (3-2) duoc viét lai

theo dang (3-3) nhu sau:

(3-2)

0

C[

0

(1+1)

C

t

0

T (41

(3-3)

Bdng 3-3: Gid tri chi phi va loi ich du dn tinh quy doi vé thoi diém hién tai

o . Chi phi quy d6i vé théi | Lai ich hang Loi ich quy d6i vé thoi
Th°'tg'a” Chi p(r‘;(?eaggn”?m Co | diém hien tai C, nsm B, diém hién tai B,
9 (10° déng) (10° déng) (10° déng)
(1) (2) (3) (4) (5)
1 4.000 3.636.364 0 0.000
2 2.000 1,652.893 0 0.000
3 150 112.697 200 150.263
4 150 102.452 500 375.657
5 150 93.138 1,000 620.921
6 150 84.671 2.000 1.128.948
7 150 76.974 2.000 1.026.316
8 150 69.976 2.000 933.015
9 150 63.615 2.000 848.195
10 150 57.831 2.000 771.087
Téng cong 7.200.000 5.950.611 11.700.000 5.854.402

Néu thoi gian quy hoach 12 T nam thudng 14y bing tudi tho clia du 4n quy hoach
hodc don thuan la thoi gian hoat dong cua du an sau khi duoc xay dung dung lam tiéu
chuén phan tich kinh t€ du 4n, khi d6 chi phi va loi ich téng cong tinh quy déi vé thoi
diém hién tai s& la:

T (jt
C =2 (1+1)

t=1

4
o (I+1) G4
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Gia str ¢c6 mot du an thuy 1gi véi thoi gian quy hoach T nam. Chi phi cho du an
gom 2 phan: Chi phi xay dung cong trinh dugc thuc hién trong 2 nam dau véi mic 4 ty
dong (nam thit nhat) va 2 ty dong (nam thit hai); chi phi quan ly va khai thac hang nam
12 150 triéu dong ké tir nam thi 3 trd di.

Lgi ich khai thac tir du 4n bit ddu tir nam thit 3 tr& di v6i so tién thu duge hang
nam thong keé trong cot (4) bang 3-3. Ap dung cong thiic 3-4 c6 thé tinh dugc tdng chi
phi va lgi ich 10 nam dau tién tinh quy ddi vé thoi diém hién tai (& ddu nam thit nhat)
thé hién trong bang 3-3.

Trong bang 3-3: cOt (2) la chi phi hang nam; cot (3) la chi phi hang nam dugc
tinh quy déi vé thoi diém hién tai; cot (4) 1a loi ich thu duge hang nam; cot (5) 1a lgi
ich hang nam dugc tinh quy déi vé thoi diém hién tai.

Theo bang 3-3 téng s6 tién chi phi hang nim ctia 10 nam dau tién 1a 7.200.000
doéng, nhung khi tinh quy déi vé thoi diém hién tai s& 1a 5.950.611 déng. Cong loi ich
timg nam sé& 1a 11.700.000 dong nhung khi tinh quy déi vé thoi diém hién tai thi gid tri
clia n6 chi tuong duong véi so tién 12 5.854.402 dong. Dé rang thay rang, cong trinh
cang nhanh dua vao khai thac cang mang lai 1gi ich cao va cang nhanh hoan von.

3.3. CAC CHi TIEU DANH GIA HIEU QUA KINH TE CUA DU AN

Dédnh gid phuong 4n chdp nhan duoc vé mat hiéu qua dau tu dugc thuc hién
thong qua cac chi tiéu kinh t€ dugc trinh bay dudi day.

3.3.1. Gia tri thu nhap rong tai thai diém hién tai NPV (Net Presnt Value)
Gia tri thu nhap rong tinh theo thoi diém hién tai 1a gia tri tinh quy ddi vé thoi
diém hién tai ctia mot du 4n, sau khi tat ca chi phi va loi ich clia du 4n da duoc khau
hao v6i cung mot ty s6 chon san. Gia tri thu nhap rong ctia du an trong thoi gian quy
hoach tinh theo thoi diém hién tai dugc x4c dinh theo cong thiic:
- B, -C)

NPV =B-C = (3-5)
= (1+1)

Trong do:
B,- rong tién thu nhap nam thd t (d6ng);
C.- chi phi nam thu t;
T- tudi tho cong trinh hodc thdi gian quy hoach;
r- hé s chiét khau (ty 1é khau hao).
Néu gia tri thu nhap rong cia mot du an 1a NPV > 0 phuong an duoc coi 1a chip
nhan dugc vi von diu tu ¢ thé thu hdi dugc trong thdi gian quy hoach T. Trong trudng
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hop nguogc lai NPV < 0, phuong dn quy hoach khong chdp nhan dugc vé mat kinh té.
Du an c¢6 NPV cang 16n thi hiéu qua dau tu cang cao.

3.3.2. Chi tiéu ty sd Igi ich va chi phi B/C

Ty s6 giita 1gi ich B va chi phi C tinh theo thoi diém hién tai 1a mot chi tiéu phan
4nh hiéu qua dau tu. C6 thé thay ngay 13, ty s6 B/C phai 16n hon 1 thi méi c6 kha niang
thu hdi von dau tu trong thoi gian quy hoach bing tudi tho ctia du 4n T.

>
B/C=# (3-6)

= (1+1)

Khi gia tri B/C > 1 thi phuong an dugc coi la chap nhan dugc. Ty s6 nay cang
16n, kha niang thu héi von cang nhanh va hiéu qua dau tu cang 16n.

3.3.3. Chi s thu hdi vén bén trong IRR (Internal Rate of Return)
Chi s6 thu héi von bén trong (IRR) 1a mot chi tiéu quan trong thé hién téc do thu
hoi von clia mot du dn trong thoi gian quy hoach.
Chi s6 thu hoi von bén trong IRR chinh la ty 1& khau hao lam cho gi4 tri thu nhap
rong trong thoi gian quy hoach T bang “0”, tuc la:
NPV=B-C=0 (3-7)
Trong d6 B va C 1a loi ich va chi phi da dugc tinh quy déi vé thoi diém hién tai.
Cong thic (3-7) vi thé c6 thé viét dudi dang (3-8) nhu sau:
I (B, -C
NPV:B—C:Z—( =G =0
~' (1+IRR)'

Nhu vay, IRR ciing chinh 1a mtc 13i suét t6i da ma du 4n c6 thé tra hoa von trong
thoi gian quy hoach T.

(3-8)

Phuong dn quy hoach duogc goi la chdp nhan duoc vé mat kinh t€ néu gia tri IRR
16n hon mot gia tri cho phép nao do:

IRR > i, trong d6 i, la ty 1¢ khau hao cho phép.

cp?
Ty 1¢ khdu hao cho phéo i, theo quan diém kinh t€ do nha nu6c quy dinh d€ dam
bao su phat trién can d6i clia nén kinh t€ quoc dan, theo quan diém tai chinh ty 1¢ nay
khong duoc vuot ty 1 13i sudt vay von dé thuc hién du 4n.

Xét theo quan diém tai chinh, néu mot chi ddu tu nao dé (mot cong ty, mot tu
nhan hoac nha nudc) phai vay von véi 1ai suat i nao dé sé c6 3 truong hop xay ra:
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- Néu IRR =i thi cht dau tu hoa von khi két thic du an

- Néu IRR< i thi cht d4u tu bi 16

- Néu IRR> i thi chu dau tu sé c6 lai

Xét theo quan diém kinh t&, viéc phan tich kinh t€ du 4n theo hai trudng hop sau:

- Néu IRR 2 i, thi viéc dau tu vao du 4n khong gay su mat can doi cho nén
kinh t€ quoc dan

- Néu IRR< i thi du an can phai xem xét ky ludng va can phan tich thém cac
loi ich x4 hoi va moi trudng va cac 1oi ich khdc cha quoc gia dé quyét dinh.

Dé xdc dinh gi4 tri IRR can thuc hién cdc phép tinh ding dan. C4c buéc tinh
todn nhu sau:

Budc 1: Gia dinh tri s6 IRR
Budc 2: Tinh gia tri B, C va NPV theo cong thic dang (3-5) véi ty 1é khau hao IRR:
Budrc 3: Kiém tra diéu kién NPV=0:

Néu [NPV|<e véi € 1a s duong khd nhd cho trudc, thi gid tri IRR chinh 1a gid
tri can tim.

Néu [NPV

gid tri can tim, can gia dinh lai gia tri IRR va ti€n hanh tinh toan lai tir budc 2.

> ¢ v6i € la s6 duong kha nho cho trudc, thi gia tri IRR chua phai la

Néu gia tri IRR > gid tri cho phép (thuong la gia tri cta ty 1é khiu hao r) thi
phuong dn quy hoach chdp nhan dugc. Gia tri IRR cang 16n thi thoi gian thu hoéi von
cang nhanh va hiéu qua dau tu ctia du an cang 16n.

3.3.4. Théi gian hoan vén
K
T,=Ty+ 2 (3-9)

Trong do6: Hiéu ich binh quan hang nam:

T

Z (Bt - thl )
D=+ 3-10
oy (3-10)

t,, - nam bat dau khai théc;
B,- hiéu ich nam th t;
C,,- chi phi van hanh nam tht t;
K,- von dau tu ban dau;
T, - thot gian xay dung cong trinh.

t

Mot du dn duoc coi 1a chdp nhan dugc vé mat kinh t€ néu T, < gid tri cho phép.
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3.4. PHAN TICH CHI PHi VA LOI iCH TRONG QUY HOACH NGUON NUGC

Phan tich chi phi va loi ich d6i véi cac du d4n quy hoach ngudn nudc 1a cong viéc
kha phtc tap do khé xéc dinh cdc gid tri vé 1gi ich va chi phi cta cdc hang muc can
tinh toan. Phan tich chi phi va lgi ich ciing bao gom phan tich kinh t&€ va phan ich tai
chinh. Trong muc nay trinh bay mot s6 ndi dung chinh khi phan tich chi phi va loi ich
theo quan diém kinh t€.

3.4.1. Phan tich chi phi déi véi cac du an quy hoach nguén nuéc

Chi phi duoc tinh d6i v6i du 4n quy hoach nguén nudc rat da dang c6 thé lugng
hod duoc ciing ¢6 khi chi uéc tinh hoac khong lugng hod duoc. Nhiing hang muc khé
luong hod lién quan dén cdc van dé vé xa hoi hoac moi truong. Nhitng chi phi dugc
tinh tuy thudc vao du 4n cu thé thudng bao gdm nhitng hang muc chinh nhu sau:

- Von dau tu cho hé thong cong trinh va cac bién phéap phi cong trinh. Bién
phdp phi cong trinh ¢6 thé 1a bién phdp phat trién rimg phong ho, bo tri lai
cac khu dan cu, cac bién phdp canh bao va du bao v.v...

- Céc chi phi van hanh stra chita hé thong cong trinh

- Tién giai phéng mit bang va dén bu khi thuc hién cédc du dn

- Thiét hai kinh t€ do mat kha nang san xuat & phan dién tich dit danh cho
lam cong trinh va phan dién tich danh cho giai phéng mat bang

- C4c chi phi nham chong 6 nhiém moi trudng do du an gay ra

- Thiét hai do tic dong xau dén moi truong va cac hoat dong kinh t€ khac
khi thuc hién cac du an quy hoach (do anh hudéng xam nhap man, thiét hai
d6i v6i nghé c4, su thay déi co ché cay trong v.v...).

3.4.2. Phan tich Igi ich ddi véi cac du an quy hoach nguén nuéc

Ciing tuong tu nhu viéc phan tich chi phi, viéc phan tich lgi ich ciling rat phic tap
va rat da dang. Duéi day trinh bay cach phan tich loi ich du 4n d6i véi mot s6 ndi dung
chinh khi lap cdc du 4n quy hoach ph4t trién nguén nuée.

a. Lgi ich cap nudc tudi va tiéu ang

- San luong lda gao tang 1én do c6 cong trinh cdp nudc tudi va lam tang thu
nhap quoc dan.

- Lam tang thu nhap quoc dan tir viéc xuat khau lda gao.

- Lam tang san pham cho xa hoi do su thay ddi tip quan canh tdc va thay déi
nganh nghé san xudt ctia khu vuc di dan.

- Loi ich mang lai do giam siic lao dong cho ngudi trong lda & ving duoc cap
nude. Ngudi nong dan sé€ ¢6 co hoi lam nhitng nghé phu khac lam tang san
pham x4 hoi.

- Lam tang stic san xuat cla cdc linh vuc ¢6 lién quan: san xudt xi mang, sat
thép, cong nghiép ché bién...
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- Ngoai ra con ¢6 nhitng 1¢i ich khong tinh duoc bang tién. D6 1a cac van dé vé
cai thién diéu kién moi truong, loi ich xa hoi khac mang lai.

b. Loi ich phat trién thuy nang

- Loi ich do cung cap dién cho ciac nganh kinh t&€ mang lai: tang nang suéat lao
dong, tang trudng cac nganh kinh t€, tang co hoi viéc lam gép phan tang thu
nhap cua nén kinh t€ quoc dan.

- Lam ha gid thanh dién nang do phat trién thily ning va gidm ngoai té¢ do nhap
khau dién nang.

- Lam thay déi ché do dong chdy viing ha du c6 1gi cho san xuat nong nghiép,
giao thong thuy v.v...

c. Phat trién van tai thuy
- Tang kha nang van chuyén luu thong hang hod trén thi trudng.
- Lam giam gid thanh van chuyén hang ho4.
- Tao nhiéu cong an viéc 1am cho x4 hoi.

d. Hiéu qua phong lii

- Lam giam thiét hai do 1i lut gay ra

- On dinh kinh t&€ viing 1ii, tao diéu kién phét trién kinh t& viing Iii

- Giam thiét hai do cai tao moi truong vung 1d

- Cai thién doi song nhan dan viung ngap 1

- Cai thién moi truong van hod xa hoi vung li.

Trén day la nhitng ndi dung chinh khi phan tich loi ich cua du 4n quy hoach.
Ngoai ra céc loi ich khdc nhu phat trién du lich, nuéi trong thiy san, cdi tao moi
truong, thay déi c6 loi vé moi trudng sinh théi va cdc loi ich kh4c ciing dugc phan tich
tuy thuodc vao timg du 4n cu thé.

3.5. Vi DU VE DANH GIA HIEU QUA KINH TE DU AN

L4y du an nao vét song Ninh Co 1am vi du vé phan tich kinh t€ du dan. Dy 4n do
Cong ty Tu van va chuyén giao cong nghé Trudng Pai hoc Thuy loi thuc hién nim
2000-2001 (Béo c4o Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phét trién nong
thon, Ha Noi, 4-2001).

3.5.1. Gidi thiéu du an

Song Ninh Co nhan nudc song Hong tir clra Mom R0, chay theo huéng Dong Bac
- Tay Nam do ra bién tai ctra Lach Giang. Téng chiéu dai song 1a 52 km. Kénh Quan
Liéu c6 do dai trén 2 km, ndi song Pay véi song Ninh Co & vi tri cach clra song 28 km.
Kénh Quan Liéu nhan nude tr song Pay chay vao song Ninh Co va la truc giao thong
thuy quan trong trong vung. Song Ninh co 12 nguén nuéc duy nhat cung cap cho cac
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viing tudi thuoc cdc huyén Hai Hau, Nam Ninh, Xuan Truong. Tong dién tich viing
tudi cua cac huyén 1ay nude tir song Ninh Co thong ké trong bang 3-4. Luu luc song va
viing hudng 1¢i thé hién trén hinh 3-1.
Bdng 3-4: Dién tich tudi va tiéu theo don vi hanh chinh 2001
([13] B4o cdo Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)

1T Bon vj hanh chinh F tudi (ha) F tiéu (ha)
1 Huyén Xuan Trudng 4.737
2 Huyén Hai Hau 16.551 16.315
3 Nam Ninh 8.927,5 18.343,5
4 Huyén Nghta Hung 15425.0
Téng cong 30176 50083.5

Trong nhitng nam gin day do hién tugng boi 1ap & cira song va cdac doan cuc bo
luong nuéc chuyén vao song Ninh Co giam gy ra hién tugng nhiém man sau vao dat
lién nén kha nang c4p nuéc cho céc kénh din rat cang thang, gay khé khan cho quéan
1y van hanh cap nudc, dac biét 1a cac ving thudc huyén Hai Hau tinh Nam Dinh.

Bdng 3-5: Dién tich han hang nam trong vang tuoi

Khu vyc Dién tich tudi (ha) Tudi chl dong Han theo thai tiét | Han thudng xuyén
(ha) (ha) (ha)
Xuan Trudng 4.737,0 1.950 1.200 1.587,0
Hai Hau 165510 | 6123 5.000 47280
Nam Ninh 8.927,5 3,000 3.000 1.927,5
Téng cong 30.215,5 11,073 9.200 8.242,5

Tinh trang han la giam nang suat lda chu yéu la vu Pong Xuan. Theo danh gia

ctia dia phuong nang suat lda bi giam thap tir 10% dén 30%, cu thé nhu sau:

- Dién tich han thuong xuyén do thi€u ngudn nudc la 8.242.5 ha giam nang

sudt dén 30%. Phan dién tich nay chiém 27,3% téng dién tich tudi.

- Dién tich han do thoi ti€t 1a 9.200 ha giam nang sudt tir 10%.
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THAI BINH

Khu vie Mom ra

NAM NINH

Khts vue céng
Keeo - Mic 1

GIAO THLUY

Khu wvure Hal minh

il
HAI HAL

BINI

NINH

VINII BAC BO

GHI CHU:
. 36ng chinh
~ :Céng tudi hoac tiéu

5;:} - Ranh gidi ving

hudng lgi séng
Ninh cag

Cii Nirh Co

Cata Day

Hinh 3-1: Bdn do vang du dn song Ninh Co
(Béo c4o Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)
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DPé khic phuc tinh trang thi€u nudc da 1ap du 4n nao vét v6i pham vi nao va bién
phép cong trinh nhu sau:

= Nao vét doan ctra vao Mom R0 tir ctra vao song Hong qua cong Hanh Thién,
trén chiéu dai 2838,7m. Lam k& bao vé bo td nhim ddy dong chay vé phia
b 16i (bo hitu).
= Nao vét toan bo bai giita truGc cong Mic véi chiéu dai 1a 1048m dam bao
cho dong chay xu6i thuan.
» Gia c6 sta chita k& Dén Ong (bd hitu Lach sau) dé giit su 6n dinh cta long
chinh.
Khoi lugng xay 1ap chinh chu yéu 1a khoi luong nao vét hai doan song tai Mom
Ro6 va doan tir cong Keo dén cong Miic 2. Téng hop khéi luong xay lap duogc tdng hop
trong bang 3-6.

Bdng 3-6: Tong hop khoi luong xdy ldp chinh
(Béo c4o Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)

o , Nao vét Cac ke bao vé bo .
1T Loai cong tac Bon vi — Tong cong
Mom R6 Mic2 | BénOng Mom Ré
1 | Datdao m® 1.335.583,0 | 408.540,0 | 9.890,4 5.998,7 1.760.012,1
2 |Dbaxay M100 m® 501,0 278,0 779,0
3 |Dbalatkhan vira M75 m® 887,0 1.683,5 2.570,5
4 | Vai dia ky thuat 100m? 478 60,8 108,5
5 |Dardi m® 1.118,3 1.118,3
6 |Roda0.5x1x2 ro 1.692,0 1.692,0
7 |Roda1x1x2 ro 1.274,0 1.274,0
8 |Réng daf=60,1=10m | rong 259,0 602,8 861,8
9 |Dam sdi m® 458,0 349,0 807,0
10 |Dap deé quai m® 955,5 955,5
11 | Dap dat 110,7 110,7

3.5.2. Danh gia hiéu qua kinh té
Co so danh gia
Panh gia hiéu qua kinh t€ duoc ti€n hanh trén co so cac gia dinh sau:
e Doi song kinh t€ ctia du an: Tinh theo gia dinh thoi gian ton tai du 4n
béng thoi gian boi lai ciia 1ong dan: T = 20 nam

o Thoi gian thi cong trong vong 1 nam
o Gia dau vao, dau ra theo mat bang gia cia Nam Dinh quy 1V/2001.
e Du kién kha nang phat huy hiéu qua cua du an:
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+ Nam thtt nhat 60% thu nhap cta du an hang nam;
+ Cac nam con lai dat 100% hiéu qua.

Chi phi cta du an (C)
Téng chi phi bao gém: Tong von ddu tu ban ddu (K); Chi phi quan 1y van hanh
(CQLVH)'

a. Vén dau tu ban dau (K)
Du kién von didu tu xay dung duoc phan bd trong 1 nam: Téng von la:
41.003.078.393 dong

b. Chi phi vgn hanh (Cyyr)

Téng chi phi van hanh bao gom chi phi lwong, chi phi ning lugng dién v.v...
Theo tiéu chudn 14TCN 113- 1997 trong giai doan nghién ctu kha thi 1y bing 3%
Téng von dau tu xay dung cong trinh.

banh gia lgi ich du an (B)

Hién nay, theo thong ké cua S& Nong nghiép & PTNT tinh Nam Dinh, ving du
an thuong xay ra thi€u nudc vu Bong Xuan do nguon nude bi nhiém man. Dién tich bi
thi€u nudc cht yéu thudc huyén Hai Hau va mot phan ctia Xuan Truong. Tinh trang
thi€u nudc chl yéu 1a lda Dong Xuan. Téng dién tich thudng bi thi€u nudc do tao
nguon 8.245 ha. Nang sudt bi giam tir 10% dén 30%. Do vay trong tinh toan da chon
nhu sau:

- Dién tich bi thiéu nuéc F = 8.245 ha.
- Nang sudt lda khi du nudc 14y bang nang suét lda tai Hai Hau nam 1999 la
7.560 kg/ha.
- Nang suat lda khi bi thi€u nudc giam binh quan 15% so véi mitc trén.
- Loi ich du dn chi 1ay bang 1oi ich tang 1én hang nam cho phan dién tich bi
thi€u nudc (8.245 ha) khi dugc cap du nudc.

Xac dinh cac chi tiéu hiéu qua clia du an
1. Gia tri thu nhép rong tai thoi diém hién tai (NPV)

NPV = Z(B —C)

1+1)
Trong do:
B,- rong tién thu nhap nam tha t (dong);
C.- chi phi nam thu t;
T- tudi tho cong trinh, trong du 4n chon bing 20 nam;
r- hé s6 chiét khau.

Tiéu chuin ddnh gi 1a: NPV > 0.
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Theo két qua tinh todn c6:

V6i T =20 nam NPV =70.889.714.480 dong.

2. Chi tiéu ty s6 lgi ich va chi phi
L B

Z‘(l+
L C
2

= (1+71)

B/C = (41

Két qua cho gia tri B/C > 1, cu thé la:
V6iT=20nam B/C=2,59.

3. Chi s6 thu hoi vén bén trong (IRR)
Dugc tinh theo cong thiic:

T

B, -C)
NPV =B L RRy
t=1

Theo tiéu chudn ddnh gid IRR > [1]
Theo két qua tinh todn c6 IRR =29,5%.
4. Thoi gian hoan vén
KO
Th = Txd + 3

Trong do:

2. (B,

T-—

Hiéu ich binh quan hang nam: D = =

t,, - nam bat ddu khai théc;

B, - hiéu ich nam tht t;

C,,, - chi phi van hanh nam tht t;
K - von dau tu ban dau.

Theo két qua tinh cho T, = 5,0 nam.

- tht)

t

t

5. Ty s6 gid tri thu nhdp rong va vén dau tu ban ddu véi T =20 ndm NPV/K=1,73

Két qua tinh toan 1gi ich sau khi c¢6 du an trinh bay & bang 3-10; két qua tinh thu

nhap rong va gia tri IRR xem bang 3-8 va 3-9.

Nhdn xét: Cac chi tiéu kinh t€ theo tinh todn déu dat hiéu qua kinh té.
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NPV > 0.

IRR > 10%

NPV/K > 0,1.
Vi cac chi tiéu kinh t€ nhu trén cho thdy hiéu qua dau tu cua du an tuong doi cao.

B/C=2592>1 T,= 5nam

Téng hop vén ddu tu
Téng von dau tu xay dung 12 41.003.078.393 dong. Trong do:

- Xay lap: 28,831,372,430 dong
- Chi khéc: 8,317,069,519 déng
- Dy phong: 3,854,636,445 déng

Cac hang muc von dugc thong ké trong bang 3-7.

Bdng 3-7: Tong hop von ddu tu
(Béo c4o Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)

T Hang muc Gia tri DT trudc thué Thué VAT Gi4 tri sau thué
A | Xaylap 27.458.449.933 1.372.922.497 28.831.372.430
B |Nao vétsong 25.780.083.492
1 | Nao vét séng cac doan séng 16.624.549.079 831.227.454 17.455.776.532
2 | Kinh phi phut gam c4u, céng 1.503.054.765 75.152.738 1.578.207.504
3 | Dao va van chuyén dat 6.424.856.625 321.242.831 6.746.099.456
4 |KeDénOng 1.659.609.677 82.980.484 1.742.590.161
5 [Ké MomRo 1.246.379.788 62.318.989 1.308.698.777
C | Chi phi khac 7.583.699.563 758.369.956 8.317.069.519

- Giai doan chuén b d4u tw 416.583.035 41.658.303 458.241.338
1 | Khdo sat + lap BCNCKT 409.090.909 40.909.091 450.000.000
2 | Tham dinh BCNCKT 7.492.125 749.213 8.241.338

- Giai doan thuc hién dau tw 6.787.386.252 678.738.625 7.442.315.353
1| Chi phi khéo sat giai doan TKKT 454 545.455 45.454.545 500.000.000
2 | Thit k& phi (TY 18 % Xay Ip) 642.619.000 64.261.900 706.880.901
3 | Tham dinh TKKT 16.209.575 1.620.957 17.830.532
4 | Th&m dinh t8ng du toan 14.597.170 1459.717 16.056.887
5 |Lap hd so mai thau XL 29.065.644 2.906.564 31.972.208
6 |Giam sat ky thuat XD 171.161.599 17.116.160 188.277.759
7 | Chiphiquan ly du an XL 400.514.951 40.051.495 440.566.446
8 | Thinghiém m6 hinh 476.190.476 47.619.048 500.000.000
9 |Ra pha bom min 1.818.181.818 181.818.182 2.000.000.000

10 |Danh gia tac dong méi trueng 63.636.364 6.363.636 70.000.000
11 | Dén bu gidi phong mat bang 2.700.664.200 270.066.420 2.970.730.620
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T Hang muc Gia tri DT trudc thué Thué VAT Gi4 tri sau thué
- Giai doan két thic xay dung 379.730.276 37.973.028 416.512.828
1 | Kiém tra chat lugng CT 54.916.900 5.491.690 60.408.590
2 | Khéi cong, ban giao CT 18.181.818 1.818.182 20.000.000
3 | Th&m dinh & quyét toan 23.809.524 2.380.952 25.000.000
4 | Chi phi bdo hiém CT 282.822.034 28.282.203 311.104.238
D |Cong dy todn (A+B) 35.042.149.496 2.131.292.453 37.148.441.949
E |Du phong 3.504.214.950 350.421.495 3.854.636.445
Téng du toan 38.546.364.445 2.481.713.948 41.003.078.393

Bang 3-8: Tinh todn gid tri thu nhdp rong NPV va B/C (Pon vi tinh: dong)
(Bdo cdo Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)

TT | Nam | Chiphi QLVH Tér:]gé r:]hl( gg;g)éng Tézgé Ilr(]ji(:';:gnga;lng Loi |’rc:h1gg/z/ déi | Chi ‘r)i]; g;)y doi
1 2003 41.003.078.393 8.651.303.984 | 7.864.821.803 | 37.275.525.812
2 2004 | 1.230.092.352 | 1.230.092.352 4.41 8.83&973 11.916.396.672 | 1.016.605.249
3 | 2005 | 1.230.092.352 | 1.230.092.352 411 8.839.973 | 10.833.087.884 924.186.590
4 | 2006 | 1.230.092.352 | 1.230.092.352 14]1 8.839.9_73 0.848.261.712 840.169.628
5 | 2007 | 1.230.092.352 | 1 .230.092.352_ ﬂ.41 8@9.973 8.952.965.193 763.790.571
6 | 2008 | 1.230.092.352 | 1 .230.095.352— 14.4?8.839.973 8.139.059.266 694.355.064
7 2009 | 1.230.092.352 | 1 .230.092552 _14.41 8.839.973 | 7.399.144.788 631.231.877
8 | 2010 | 1.230.092.352 1.230.0%5_2 14.418.839.973 | 6.726.495.261 573.847.161
9 2011 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 6.114.995.692 521.679.237
10 | 2012 | 1.230.092.352 _1 .230.092.352 14.418.839.973 | 5.559.086.993 474.253.852
11 | 2013 | 1.230.092.352 1—.230.092.352 14.418.839.973 | 5.053.715.448 431.139.865
12 | 2014 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 4.594.286.771 391.945.332
13 | 2015 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 4.176.624.337 356.313.938
14 | 2016 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 3.796.931.216 323.921.762
15 | 2017 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 3.451.755.651 294.474.329
16 | 2018 | 1.230.092.352 | 1.230.092.352 14.418.839.973 | 3.137.959.682 267.703.936
17 | 2019 | 1.230.170.923 | 1.230.170.923 14.418.839.973 | 2.852.690.620 243.382.759
18 | 2020 | 1.230.170.923 | 1.230.170.923 14.418.839.973 2.593.355.109 221.257.054
19 | 2021 | 1.230.170.923 | 1.230.170.923 14.418.839.973 | 2.357.595.554 201.142.776

20 | 2022 | 1.230.170.923 | 1.230.170.923 14.418.839.973 | 2.143.268.685 182.857.069
Téng cong: |23.372.068.972| 64.375.147.365 | 282.609.263.471 |117.512.498.340 | 46.629.783.859
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NPV =

B/C =252
NPV/K =1,73

70.882.714.480

Bdng 3-9: Tinh todn gid tri IRR

(Bdo cdo Du én nao vét song Ninh Co, Bo Nong nghiép va Phat trién nong thon, Ha Noi, 4-2001)

) ) Chi phi hang ném Lai ich héng nam
’\tlr?{:n Chi phi van hanh Téng(\a/'g:g%éu vt 'C?agﬂg? e |R§2(y),ggi5% IRF?E%ESIS%
(dong) (d6ng)

1 41.003.078.393 41.003.078.393

2 | 1.230.092.352 | 1.230.092.352 | 8.651.303.984 733.496.729 6.680.543.617
3 | 1230002352 | 1.230.092.352 | 14.418.839.973 566.406.740 8.507.868.233 |
4 | 1230.092.352 | 1.230.092.352 | 14.418.839.973 437.379.722 6.639.280.489
5 | 1230.092.352 | 1.230.092.352 | 14.418.839.973 337.744.959 5.126.857.520 |
6 | 1230092352 | 1.230.092.352 | 14.418.839.973 260.806.918 3.958.963.336 |
7 | 1230002352 | 1.230.092.352 | 14.418.839.973 201.395.304 3.057.114.545
8 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 155.517.609 2360.706.213 |
9 | 1230092352 | 1.230.092.352 | 14.418.839.973 120.090.818 1.822.939.160 |
10 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 92.734.222 1407.675.027
11| 1.230.092.352 | 1.230.092.352 | 14.418.839.973 71.609.438 1.087.007.743 |
12 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 55.296.863 839.388.219 |
13 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 42.700.281 648.176.231 |
14 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 32.973.190 500.522.186 |
15 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 25.461.923 386.503.618 |
16 | 1.230.092.352 | 1.230.092.352 | 14.418.839.973 19.661.716 298.458.393 |
17 | 1.230.170.923 | 1.230.170.923 | 14.418.839.973 15.183.762 230.469.801 |
18 | 1.230.170.923 | 1.230.170.923 | 14.418.839.973 11.724.913 177.968.958 |
19 | 1.230.170.923 | 1.230.170.923 | 14.418.839.973 9.053.987 137.427.767 |
20 | 1.230.170.923 | 1.230.170.923 | 14.418.839.973 6.991.496 106.121.828 |

23.372.068.971 268.190.423.498 44.199.308.984 44.063.992.883

Két qua tinh thir dan cho IRR=29,5%.
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Bdng 3-10: Tinh todn gia tri thu nhdp thuan tuy cua 1 ha liia vu dong xudn
va loi ich mang lai trudc va sau duw an

(Béo cdo Du 4n nao vét song Ninh Co, Bo Nong nghiép va Phét trién nong thon, Ha Noi, 4-2001)

Hang muc E()ggnggf bon vi S6 lugng (?3312!)
|. Thu nhap thuan tuy trudc khi ¢ du an
1. San lugng thoc trén 1 ha 85% 1.800 kg 6.426 11.566.769
2. Téng chi phi 10.350.700
a. Chi philao dong cong 265 5.300.000
b. Chi phi dau vao 3.583.500
Giong 7.500 kg 85 637.500
Phan chudng 200.000 tan 8,4 1.680.000
Pam 2.500 kg 168 420.000
Lan 1.200 kg 280 336.000
Kali 2.500 kg 84 210.000
Thudc trir sdu 60.000 kg 5 300.000
c. Thué may 560.000
d. Thay loi phi 403200
e. Thué nong nghiép 504.000
3. Gia tri thu nhap thuan tuy 1.216.069,4
II. Thu nhap thuan tuy sau khi co du an
1. San lugng thoc trén 1 ha (100%) 1.800 Kg 7.560 13.607.964
2. Téng chi phi 10.642.460
a. Chi phi lao dong 20.000 cong 265 5.300.000
b. Chi phi dau vao 3.583.500
Giong 7.500 kg 85 637.500
Phan chudng 200.000 tan 8,4 1.680.000
Dam 2.500 kg 168 420.000
Lan 1.200 kg 280 336.000
Kali 2.500 kg 84 210.000
Thudc trir sdu 60.000 kg 5 300.000
¢. Thué may 524.160
d. Thuy lgi phi 655.200
e. Thué nong nghiép 579.600
3. Gia tri thu nhap thuan tuy 2.965.504

Lai ich thuc clGa 1 ha lua sau khi co dy an:

1.749.434,60
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Téng hop:

- Dién tich han giam tr 10% dén 30% nang suat la 8242 ha, lay trung binh
giam 15% nang suat

- Nang suat lda vu Dong Xuan lay theo tai liéu thong ké cua Hai Hau nam
1999: 7.560 kg/ha

- Thu nhép tang sau du an trén 8242 ha bi han la: 8242 x 1.749.434 =
14.418.839.973 dong.

3.6. GIA NUGC VA PiNH GIA NUSC

Nudc 1a loai hang hoa dac biét va rat khé dinh gia. Theo quy luat gid tri thi gia tri
ctia 1 m’ nuéce 1a luong san phdm tang thém khi sir dung luong nudc d6. Tuy nhién,
khong phai lic nao gia tri cia nudc ciing duge ddnh giad nhu vay. Chang han nudc st
dung cho cai tao moi trudng, dam bdo yéu cau sinh thdi thi khong thé tinh dugc bing
tién hodc san phdm ma né tao ra. Vi vay, viéc dinh gid nudc 1a mot cong viéc rat kho
khan, n6 khong phai chi phu thudc vao nha san xudt hoac nhu ciu ctia nguoi s dung
né mang tinh xa hdi cao va can c6 su can thiép cta nha nude.

Vin dé can quan tam 1a viéc dinh gid nuGc nhu thé nao cho mot du 4n phét trién
nguon nude. Gid nudc qua cao va 16n hon gia tri cia né thi ngudi nong dan sé khong
stt dung nuéc tir du an. Nguoc lai néu gid nuGe thap sé cé nhiéu nguoi sit dung nuéc
nhung c6 thé viéc ddu tu s& bi 16 do sudt ddu tu cao. Boi vay, viéc dinh gid nudc theo
quan diém kinh t€ 1a mot van dé phic tap va phai dugc xem xét tir cdc khia canh: cla
ngudi diu tu vao du 4n thuy loi; clia ngudi nong dan; clia chién lugc phat trién kinh t&€
clia nha nudc; van dé xa hoi va sinh thai.

Mot gid nuéc duge goi 1a t6i vu néu né 1am tiang thu nhap quéc dan nhung c6 thé
lai khong c6 loi doi véi nguoi dau tu vao du an thuy lgi. Khi d6 nha nude s€ c¢6 bién
phap tro gid cho ngudi nong dan hoac bui 16 cho ngudi diu tu vao du an.

N6i tém lai, viéc dinh gid nuéc khong chi dua trén quan diém tai chinh, quan
diém kinh t€ ma con phai chd y dén dén khia canh x4 hoi moi trudng va sinh thdi. Do
vay, nha nudc can ¢ su can thiép nhat dinh trong qua trinh dinh gid nudc d6i véi cac
du 4n phét trién ngudn nudc.
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Chuong 4

MO HINH HOA TRONG QUY HOACH
VA QUAN LY NGUON NUGC

4.1. QUA TRINH LUA CHON PHUONG AN QUY HOACH NGUON NUSC
Lua chon cac phuong an cuta bai todn quy hoach va quan 1y nguén nudc thuong
duoc thuc hién theo céc trinh tu sau day:

1. Xac dinh muc tiéu cua bai toan quy hoach hoac quan 1y hé thong.

2. X4c lap tap cac phuong an c6 thé (phuong 4n cong trinh, phuong 4n cai tao
hé thong, phuong dn van hanh hé théng, phuong dn st dung nguén nudc...).

3. Mo phong hé thong bang m6 hinh mo6 phong.

4. Sit dung m6 hinh mo6 phéng danh gid phan tng cta hé thong theo cic
phuong an c6 thé dé xac dinh cdc phuong 4n chap nhan dugc. Cic phuong
an chdp nhan dugc 1a cdc phuong dn thoa man céc dieu kién ky thuat, cac
diéu kién rang budc vé moi trudng va céac diéu kién rang buodc khac doi véi
hé thong.

5. Tim phuong an t6i uu nhat hoac phuong an hgp ly trong s6 ciac phuong an
chap nhan dugc bang phuong phdp mo phong hodc phuong dn tdi wu hod.

Trinh tu trén c6 thé mo ta trén so d6 4-1.

Khi phan tich lya chon phuong dn quy hoach thuong ting dung hai phuong phéap
rat dac trung cua ly thuyét phan tich hé thong, dé la: Phuong phap t6i wu hoa va
phuong phap mo phong.

Phuong phdap mo6 phdng l1a phuong phap so sanh truc ti€p cac phuong an chép
nhan dé tim phuong 4n c6 hiéu qua kinh t&€ cao nhat va thoa man cdc diéu kién k§ thuat
va cdc rang buoc.

Phuong phép t6i uu hod tim phuong én t6i uu bang cdch lap va giai bai todn toi
uu do6i vaGi bai toan dang xem xét.
Cac phuong phap t6i uu hod sau day thuong dung trong quy hoach va quan ly

nguon nudc:

- Phuong phap quy hoach tuyén tinh;
- Phuong phap giai bai toan t6i uu phi tuyén c¢6 dung va khong dung dao ham;
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- Phuong phap quy hoach dong;
- Phuong phap do tim t6i uu.
Nhu vay, dé phan tich Iua chon phuong 4n quy hoach mot cach hgp ly nhat can
phai thi€t 1ap cdc mo hinh todn theo muc tiéu khai thac hé thong. Ta phan biét hai loai
mo hinh todn d6i v6i hé thong ngudn nudc: mo hinh moé phéng va mo hinh t6i uu héa.

XAC PINH MUC TIEU CUA BAI TOAN

TiM PHUONG AN TOI UU

Bang phuong phap mé phéng

\ 4 Tim phuong an hdp ly trong s cac
Tap cac phuong an co \ 4 phuong phap mé phdng

thé (phuong an st
dung nudc, phuong an —

A

|
|
|
|
1
1 phuong an ch&p nhan dudc bang
|
1
|
|
|

cong trinh v.v...) MO HINH " . '
A 2 _’ ap cac phuong an
M? PHQNG ! chap nhan dudgc
HE THONG

v

Béng phuong phép t6i wu héa
Tim phuong an hgp ly trong s6

cac phuong an chap nhan dudc
b&ng phuong phap t6i uu hoa

1

1

. 1
Tap cac gia tri dau [
vio cla hé théng =P !
(dong chay sdng ngoi, :
1

1

1

1

1

1

tai liéu dia hinh v.v...)

Hinh 4-1: So do mé td qud trinh lua chon phuong dn quy hoach
hodc qudn ly hé thong

Mo hinh m6 phéng mo ta qua trinh vat 1y va cac hoat dong cta hé thong dugc
xay dung nham nhan thic hé thong, xem xét dong thai ctia hé théng va phan tich kha
nang dat dugc ctia cac muc tiéu khai thac hé thong da dat ra. Mo hinh t6i vu duoc thiét
1ap nham muc dich tim phuong dn quy hoach t6i wu bang phuong phdap t6i wu hod.

4.2. MO HINH MO PHONG HE THONG

4.2.1. Khai niém vé mé phéng

Quan diém hé thong hién dai doi hoi phai xay dung cdc mo hinh hé thong, dac
biét d6i v6i nhitng hé thong 16n va phic tap. Cac mo hinh hé thong nham mo ta céc
qua trinh vat 1y cua hé thong, cic hoat dong cua hé thong va ché do lam viéc clia hé
thong.
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Mo phong hé théng 1a phuong thitc moé ta mot hé théng thuc bang mot hé thong
khong thuc do ngudi nghién ciu tao ra. Trén hé thong nhan tao, cac qua trinh vat 1y
cia mo hinh thuc dugc mo ta gan ding hoac tuong tu. Cac quy luat van dong cua hé
thong thuc dugc suy ra tir nhitng két qua nghién cttu trén hé thong do ngudi nghién ctu
tao ra.

C6 nhiéu ciach mo phdong, bao gébm: Mo hinh vat 1y, mo hinh todn v.v... Chang
han qu4 trinh tap trung nuéc trén Iuu vuc ¢6 thé mo ta bing mo hinh tuong tu dién. Cic
quy luat chuyén dong nudc trong 1ong din c6 thé mo ta bing cdc mo hinh vat ly dugc
xay dung trong phong thi nghiém theo céc tiéu chudn twong tu.

Khi nghién citu cdc hé thong k¥ thuat va hé thong nguén nudc ngudi ta sir dung
mo phong todn hoc.

Mo phong todn hoc 1a su biéu dat cdc quy luat vat Iy va qua trinh hoat dong ca
hé théng bing cdc biéu thitc todn hoc bao gém cdc ham s6, cic cong thitc toan hoc,
céc biéu thiic logic, cdc bang biéu va cac biéu do.

Nhu vay, ¢6 thé riit ra dinh nghia: M6 hinh mo6 phong 1a su biéu dat cic quy luat
ctia hé thong bao gém céc qud trinh vat 1y va dong thai clia hé thong bing céc biéu
thuc toan hoc.

Cac mo hinh todn st dung dé mo phong hé théng thuc khong thé phan 4nh ddy
dl cdc tinh chat, quy luat chuyén dong v.v... cia hé thong thuc, vi céc qud trinh tu
nhién ctia hé thong thuc da bi gian hod hoic dugc biéu dat theo mot "quan niém" nao
d6 cta ngudi nghién ctru khi ho thiét 1ap cac mo hinh mo phong. Tuy thudc vao muc
dich nghién cttu ma biéu dat va su gidn ho4 theo cdc dang khac nhau. Tiéu chuin dianh
gia chat luong cua mo hinh mo phong la su sai khac giita gia tri thuc va gia tri tinh
toan cta cac dac trung ma ngudi nghién ctu quan tam.

Mo hinh mo phdéng déi v6i hé thong bat ky ¢6 dang sau:

Y=H(UXA) (4-1)
voirang budc: G(Y,X,U,A)<0 (4-2)
trong d6: X - véc to cac bién vao clia h¢ thong va la ham cua thoi gian, X = X(t),

X(0) = (X1 (D), X2(Oserry Xj(Dseees Xp()  T= 1,10 (4-3)

U - véc to cdc bién diéu khién va ciing 12 ham ctia thoi gian, U = U(t),

U = (ug(t) , up(t) ,..., uj(t) ,..., up(t)) i=1m (4-4)
Y - cédc bién ra cua hé thong, Y = Y(t),

Y(® =(y1(0, y2(0, s Yip() » -, yp(O)  ip=1,p (4-5)
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A - véc to cac thong s6 mo hinh moé phong hé thong,
A=(a,a,...,a,..3) =1L (4-6)

G - véc to biéu thi cdc ham rang buoc clia hé thong, ta c6 thé viét:

ng( Y, X, U A)<0;J,=1,Ng 4-7)

H - ky hiéu biéu thi dang ham ctia mo hinh mo6 phong.

4.2.2. Thiét 1ap mé hinh mé phong
Viéc thiét 1ap mo6 hinh mo phong duogc ti€n hanh theo nhiing budc sau day:

1. Thu thap thong tin vé hé thong, xdc dinh muc tiéu khai thac va 1ap so do6 hé
thong theo muc tiéu da dinh.

2. Xac lap céu tric hé théng va mo ta bang so d6 cdc moi quan hé giita cac
thanh phan trong hé thong.

3. Chon cac thong s6 ctia hé thong dac trung cho m6i quan hé giita cac thanh
phan ctia hé thong va thiét 1ap céc biéu thiic todn hoc, cdc biéu thic logic
clia cdc qua trinh trén. Mo hinh todn clia hé thong bao gom cidc mo hinh
thanh phan va su ghép noi giita ching. Do d6 cin xac dinh:

+ Phuong thitc mo ta cac mo hinh thanh phén, bao gom:
- Mo phong cac quy luat va cac qua trinh vat ly cua hé thong.
- M6 phong céc qud trinh tic dong vao hé thong dé dat muc tiéu.
- M6 phong ham mugc tiéu khi muc tiéu khai thac déi véi hé thong da xac lap.
+ Su lap ghép cdc mo hinh thanh phén.
+ Céc biéu thic logic mo ta cho chién lugc diéu khién hé thong va thoa
man cac rang budc cua hé thong.

4. Kiém tra su hgp 1y ciia mo phong va xdc dinh cdc tham s6 ctia mo hinh

theo tai liéu quan trac dugc.

Hién nay ton tai kha nhiéu mo hinh mo phdng dugc st dung rong rai trong quy
hoach va quan 1y ngudn nudc. Pién hinh 13 cdc mo hinh loai HEC: HEC1, HEC2,...,
HEC6, HEC-HMS, HEC-RESIM; ciac m6 hinh ho MIKE: MIKE11, MIKE21, MIKE-
BASIN va rat nhiéu cdc mo hinh khéc.

4.2.3. S&r dung mé hinh md phdong xac 1ap muc tiéu va phuong thirc
khai thac

Day 1a budc di diu tién trong phan tich va thiét k€ hé théng nguén nude. Daoi véi
mot hé thong bat ky, viéc xac dinh muc tiéu ban dau chi la dinh tinh, mdc dat duogc cta
muc tiéu dat ra can duogc kiém tra bang tinh todn v6i cdc mo hinh mo phong da xdc
lap. Cung v6i muc tiéu khai thac hé thong can xdc dinh bién phdp cong trinh va quy
mo cdc cong trinh can dugc x4y dung. Ngoai ra, ciing can phai khang dinh kha nang
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dép tng cta hé thong ddi véi cdc yéu ciu khai thac hé thong. T4t ca nhitng van dé nay
chi dugc lam r6 khi st dung mo hinh mo6 phong trong qua trinh tinh toan va phan tich.
Két qua tinh todn bang mo hinh mo6 phong cho phép so bo quyét dinh nhitng van dé
chinh sau day:

» Quyét dinh muc tiéu khai thac hé thong bao gom nhitng yéu ciu vé nuéc
dugce chap nhan va mic do dap ung doi v6i muc tiéu khai thac dat ra. Luong
hoa muc tiéu khai thac bang cac ham muc tiéu va cac rang budc vé muc tiéu.

» Phuong thic khai thdc ngudn nuéc trén hé thong.

» Cau tric hé thong bao gom cau tric hé thong cong trinh, hé thong cdc yéu
ciu vé€ nudc va moi quan hé cta chdng trén hé thong.

> Tap céc phuong 4n c6 thé: cdc phuong dn cong trinh va cdc phuong 4n khai
thac st dung ngudn nudc.

» Céc gi6i han va rang budc clia hé thong: dugc mo ta bing céc biéu thiic
rang budc toan hoc.

C6 thé n6i mo hinh mo phong 1a cong cu dé nhan thitc hé thong va dinh huéng
quy hoach va quan 1y hé thong nguén nudc.

4.3. MO HiNH TOI UU HOA TRONG QUY HOACH NGUON NUSC

Phuong phdp t6i uu hod trong quy hoach nguon nuée duge st dung kha rong rai
trén thé giGi va duoc trinh bay trong nhiéu tai liéu c6 lien quan (Biswas, A.K, Jellali,
M., and Stout G.E., (eds.) (1993): Water for Sustainable Development in the TWenty-
fist Century,oxford University Press (ISBN 0 19 563303 4). Daniel P. Louks, Jery R.
Stedinger, Dougias A. Haith: Water Resource Systemt Planning and Analysis,
International Institute for Hydraulic and Environmental Engineering, Delft, the
Netherlands, 1981, ISBN 0 139 45923 5; Mays L.W., Tung Y.K., Hydrosystems
engineering and management, McGraw-Hill, Inc, 1992, ISBN 0 070 41146 7; Grigg
N.S., Water Resources Management: Principles, Regulations, and Cases, McGraw-

Hill,1996. ISBN 0 070 41146 7).

Phuong phap t6i uu hod la phuong phap xac dinh 16i giai cua hé thong theo muc
tiéu khai thac hé thong bang cdch luong hod ching thanh cdc ham muc tiéu. Sau khi
xédc dinh dugc muc tiéu cua bai todn quy hoach thi van dé quan trong nhat can dat ra la
xay dung ham muc tiéu cua bai todn quy hoach con goi la thiét 1ap bai toan toi vu. Mo
hinh mo ta ham muc tiéu dugc goi 1a mo hinh téi vu. Viéc xay dung ham muc tiéu tuy
thudc vao nhiém vu clia bai toan quy hoach va tinh phtc tap cua hé thong. Trong thuc
t€ thuong gap cac bai todn da muc tiéu do nhitng muc dich khai thac khac nhau. Duéi
day sé trinh bay cac dang co ban ctia ham muc tiéu doi véi bai todn thi€t k& hé thong,
phat trién hé thong va quan 1y diéu hanh hé thong nguén nudc.



CHUONG 4- MO HINH HOA... 69

4.3.1. M6 ta tong quat bai toan tdi wu hé théng
Gia st c6 hé thong c6 cdu tric nao do. Goi X(t) 1a véc to cac thong tin vao, U(t)
12 véc to diéu khién, Y(t) 1a véc to cdc thong tin ra, Z(t) 1a véc to bién trang thdi, A 1a
véc to thong so cdu tric cua hé thong. Ta co :
X(®) = (x1(0), x2(0), . . .., Xp1(1)
U = (uy(o), up(o, ...... , up2()

Y = (y1(), y2(0, ..o, yn3() (4-8)
Z(t) = (z1(0), z2(1), ....... , Zp4(1))
A=(a1,aD, coceerreeriinenns , 4p5)

Mo hinh m6 phong hé thong c6 dang :
Y(©) =HX(®), UD), Z(1), A) (4-9)
Can thi€t k& va diéu khién hé thong sao cho cuc tri mot ham muc tiéu nao do :

F(X(t), Y(t), Z(t), U(t), A) — (cuc tri) (4-10)
Vi rang budc :
Gi(X(®), Y(1), Z(v, UD,A) <bj j=1,m (4-11)

Ta c6 thé chia ra 1am ba loai bai todn kh4c nhau.

a. Bai todn thiét ké

Do6i v6i bai toan thiét ké thuong quy dinh truée ch€ do 1lam viéc ctia hé thong, do
do véc to U(t) da biét truéc va quy luat thay déi ctia bién trang thai Z(t), X(t) cling da
biét. Ham muc tiéu (4-10) khi d6 chi con mot loai bién 1a véc to A.

Nhu vay céc biéu thifc tir (4-9) dén (4-11) c6 thé viét dudi dang gian hod, tic la
khong can mo ta cdc bién da biét trong phuong trinh téng quat:

Ta c6 ham muc tiéu s€ la:

F(ay, ap,..., ap) = cuc tri (4-12)
A
Vi rang budc:
Gj(ar, a2,...,ap) <bj j=1I,m (4-13)
Trong do6: A =(ay, ap,..., ap) (4-14)

la tham s6 c4u trdc t6i wu cua hé thong.
Ta goi bai todn nay 1a bai toan thiét ké.
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b. Bai todn diéu khién
Gia thiét hé thong da duoc thiét k&, tic la cac thong s6 cau tric A da biét trudc.
Néu ta thay (4-9) vao (4-10) ta c6 dang gian hoa:

F(X(t), Z(t), U(t)) — cuc tri (4-15)
véi rang buoc:  Y(X(1), Z(t), U®) <bjj= I.m (4-16)
Ta cén phai tim véc to U(t) dé lam t6i wvu muc tiéu nao d6 dang dugc xem xét.
Bai todn nhu vay c6 tén goi 12 bai todn diéu khién hé thong.
c. Bai todn thiét ké'téng qudt
Doi v6i bai toan thiét ké thuc ra viéc dinh ra trudc cac gia tri lam viéc cuia hé
thong 1a khong hgp 1y, vi rang cac thong s6 cau triic cua hé théng c6 méi quan hé chat
ché v6i ché do 1am viéc chia né va quy luat thay déi ctia cdc bién vao X(t). Do d6 can
gilt nguyén phuong trinh dang tong quat (4-9) dén (4-11). Tuy nhién tim nghiém cta
dang bai toan nay khong don gian, khong nhiing do tinh phtc tap cia né ma con do su
bat dinh vé muc dich khai thac hé thoéng nita. Trong trudng hgp d6 c6 thé dung phuong
phdp mo phong dé tim nghiém hop 1y.

4.3.2. Van dé thiét lap ham muc tiéu va cac rang budc cuia bai toan tai uu
a. Muc tiéu va ham muc tiéu
Can phan biét khai niém "muc tiéu " va "ham muc tiéu".

Muc tiéu khai thdc hé thong c6 thé dugc luong hod bang mot dai lugng nao dé.
Ciing c6 thé khong dugc luong hod. Pai luong diing d€ luong hod muc tiéu c6 thé nhan
cac gid tri khac nhau, do d6 c6 thé goi 13 "mitc" clia muc tiéu dé ra. Chang han mot
kho nuéc duoc thiét k€ tudi thi "tudi” 1a muc tiéu khai thac con dién tich can tudi hoac
qua trinh lugng nudc yéu cau tudi la mac dat muc tiéu.

Ham muc tiéu 1a tiéu chudn dénh gia chat luong dat duoc muc tieu dé ra véi mic
da dinh, cho nén trong nhiéu tai liéu con goi 12 ham tiéu chuin hoac ham chat luong.
Doi v6i bai todn tuéi trén day c6 thé c6 hai cach thiét 1ap ham muc tiéu:

- Him muc tiéu 1a mot ham s6 ma né can nhan gia tri cuc tri (16n nhat hoac nho
nhat). Néu W(t) chua dinh trudc, tic 12 dién tich cin tudi chua dinh rd ta cé thé dat
ham muc tiéu theo dang:

J =F(a1 s 85,0 Ap ) = max 4-17)

Trong d6: J - hiéu ich mang lai 16n nhit. Trong bai todn phan phoi nuéc néu

a,a,,..,a  dadinh truéc ta co:

n

J; = F(W(®) — max (4-18)
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vGi W(t) 1a véc to lugng nude duge phan phai cho cac khu tuéi:

W) = (w(t), wa(b),..., wp(t))
- Ham muc tiéu dugc nhan cédc gié tri trong gidi han nao dé. Néu yéu cau vé tudi
W(t) da dinh ta cin xac dinh céu tric va thong s6 ctia hé thong cong trinh sao cho:
P{Wc(t)>W(t)}> [ P] (4-19)
Trong d6 P 1a ky hiéu xdc suat, Wc(t) 1a lugng nuéc ma kho nudc cé thé dap tng
v6i lugng nuée dén khac nhau. Biéu thiic (4-19) ¢6 nghia la x4c suit dam bao di nuéc
phai 16n hon mic cho phép p .
b. Rang budc ctia hé théng
Ciéc biéu thic rang buoc (4-13) hodc (4-16) mo ta gi6i han hoat dong cta hé
thong khi thiét k& va diéu khién né. Céc gi6i han d6 bao gom cdc diéu kién k§ thuat,
cdc yéu cau khai thac cua hé thong, can bang nudc hé théng v.v...

Vi du, cin diéu khién mot kho nudc phat dién véi muc tiéu dat ra 13 téng dién
nang cta nha may trong thoi ky van hanh 1a 16n nhat. Tic 1a:

J= J.E(t)dt > max (4-20)

Trong d6: E(t) - nang luong dién nhan duoc tai thoi diém t.
Diéu kién (4-20) can thoa man véi cac rang budc sau:
- Muc nudc trong kho nuéc khong dugc vuot qua muc nuéc dang binh thudng
H,;, va khong nhé hon muc nuéc chét H,, day 1a rang budc vé k¥ thuat:
H, < Z(t) < H,, (4-21)
- Luu luong thdo qua mot t6 may khong vuot qud giGi han max, min clia né (rang
buoc k¥ thuat):
dmin < 9(1) < dmax (4-22)

- Luu lugng thdo xudng ha Iuu khong duge nhd hon mot luu lugng cho phép dé
dam bao tudi cho ving ha luu va théoa man yéu cau giao thong thiuy (rang budc do yéu
cau khai thac hé thong, dang:

qx(t) = Aep (4-23)

4.4. THIET LAP BAI TOAN TOI UU HE THONG NGUON NUGC VA PHAN LOAI

4.4.1. Bai toan tdng quat quy hoach t&i uu hé théng nguén nudc
Gia sir ta 1ap quy hoach phat trién nguon nudc trong thoi gian quy hoach T, trong
do T 1a thoi gian 1ap quy hoach ké tir thoi diém 1ap quy hoach (vi du nim 2000 ta lap
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quy hoach phat trién nguén nuéc dén nam 2050 thi thoi gian quy hoach T=50 nam).
Gia su ta chia hé thong ra n nit quy hoach. Nut quy hoach 1a cac nit tai d6 c6 xay
dung cong trinh hodc cé yéu cau vé nudc. Quy udc rang néu tai ndt thit j nao d6 khong
¢6 cong trinh ma chi ¢6 yéu cau vé nudc thi chi phi xay dung cong trinh bang "0”, con
tai nit c6 xay dung cong trinh nhung khong c¢6 yéu cau vé nudc thi loi ich ciing 1ay
bing “0”. Vi du hé Hoa Binh ¢6 nhiém vu phong 1ii cho ha du thi nit h6 Hoa Binh
khong tinh loi ich phong 1a con tai Ha Noi chi tinh 1oi ich phong 1ii va chi phi cho céac
bién phdp chong 1ii tai chd. Bai todn quy hoach phét trién hé thong duoc x4c dinh trén
co sO phan tich quan hé “chi phi - lgi ich” dugc mo ta bdi bai todn t6i wu vGi ham muc
tiéu c6 dang:

7 =

t

T n
D> 1+ (B, —C,) > max (4-24)
=0 j=1
- B 1a loi ich thu nhap rong mang lai tai nit quy hoach thi j tai nam t. Néu tai
nam t chua c6 1¢i ich mang lai thi B; = 0.

-G la téng chi phi tai nit thit j bao gdm chi phi diu tu xay dung cong trinh, chi
phi quan ly van hanh, cac thiét hai tinh tai nit d6 v.v... tai nam t. Néu tai nam t cong
trinh chua dugc xay dung tai ndt j thi chi phi xay dung cong trinh 1ay bang "0”, cdc chi
phi khdc nhu van hanh hé thong, thiét hai gay ra tai nit d6 c6 thé khac “0”.

- r 12 hé s6 chiét khau; (1+1)™" 1a hé s6 tinh quy d6i chi phi va lgi ich vé thoi
diém ban dau. Gia sir thoi diém 1ap quy hoach vao nam 2000; thoi diém xay dung cong
trinh thtt j vao nam 2030 thi t = 30.

Tur cong thiic (4-24) cho thay néu loi ich cang cham dugc mang lai thi lgi ich thu
nhap rong cang giam.

Ham muc tiéu (4-24) chi don thuin phan tich hiéu ich ddu tu tinh bang tién.
Trong thuc t€ cdc 1gi ich va thiét hai vé moi trudong, xa hoi, chinh tri v.v..., trong mot
so trudng hop khong thé quy déi thanh tién. Trong trudng hop nhu vay ching dugc
mo ta bdi cdc biéu thitc rang buoc hoidc xem xét trong giai doan quyét dinh phuong 4n
quy hoach.

Quy hoach nguén nudc dugc tién hanh theo nguyén 1y ti€p can ting budc, theo
d6 trude tién can xem xét bai todn thi€t k& hé thong, sau d6 s& gidi bai toan phat trién
hé thong. Ngoai ra, do su phan 16p bai todn nén s€ cin phai giai cic bai toan riéng
tru6e khi 1ap ghép trong bai todn téng quat. Bdi vay, ta xem xét cdc trudng hop riéng.

4.4.2. Bai toan quy hoach tdi uu (Bai toan thiét ké hé thong)
Véi phuong thic st dung tai nguyén nudc va cac yéu cau cap nudc da an dinh,
can xac dinh cau tric va quy mo cta hé thong cong trinh sao cho t6i uu. Day la bai
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toan thi€t k& hé thong (xem chuong 2). Néu chua tinh dén loi ich mang lai va chua xét
dén chién luge diu tu trong tuong lai thi dang (4-24) trd thanh bai todn cuc tiéu von
dau tu.

Z=YC, - min (4-25)

j=1
trong d6 C; 1a von dau tu thuc t€ cho cong trinh thit j.
Thuc chat ctia bai toan nay la xac dinh phuong an thiét k€ cong trinh ¢6 mic dau
tu nho nhat khi phai dap ting yéu cau nude da an dinh trude.

4.4.3. Bai toan phan phdi nudc tdi uu

Khi kha nang khai thac da xac dinh, can xem xét phuong thiic sit dung tai
nguyén nudc t6i vu. Néu chua xem xét chién luge dau tu ma chi phan tich phuong thiic
stt dung nudce t6t nhat thi ham muc tiéu (4-24) trd thanh bai toan cuc dai lgi ich kinh t€
mang lai trong quy hoach st dung nudc:

Z=Zﬂamw (4-26)
e

Day la bai toan str dung t6i wu ngudn nudc khi hé théng cong trinh da dugc xay
dung. Dai véi cong trinh da dugc xay dung can xac dinh mot phuong dn van hanh tot
nhit sao cho thod man cdc yéu cau vé nuéc ma hiéu ich mang lai 1a cao nhat. Duéi day
12 mot vi du vé bai todn quan ly van hanh t6i uu.

Vidu

Gia st mot ho chia ¢6 nhiém vu cap nudc cho 3 ho dung nude 6 ha luu. Goi W
1a luong nude cap xudng ha luru hang nam tir ho chita; x,, X,, X; 14n luot 1a luong nudc
cdp cho cédc ho dung nude 1, 2, 3; Y 1a luong nudc con lai chay trong song vé ha luu
cac cong trinh 14y nudc; B,, B,, B, 1a loi ich mang lai tir cic ho dung nudc va 1a ham s6
cta luong nudc duoc cap tuong ung X, X,, X,.

Hinh 4-2
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Trong bai toan nay cac bién quyét dinh 1a x,, i=1, 2, 3. Gia su loi ich mang lai
cho cédc ho diung nuéc khi né duoc cap luong nuée 1a x;, dugce biéu thi theo d6 thi trén
hinh 4-3 va ¢6 thé khai quat hod nhu ham s6 bac 2 déi véi cdc bién s6 x,, c6 dang:

B.(x,)=ax, —bx’ i=12,3 (4-27)

Can xdc dinh phuong thic phan phéi nuée trén hé thong sao cho téng lgi ich
mang lai 1a 16n nhat.

920

P
“Q
©
2
.u_J ——B1
= —0—B2
g —e=—B3
©
£
=
kS
E.
1 2 5 4 5 6 7 6 o 10
Bién x:Lugng nuéc phan phdi cho hd dung nuéc (triéu m3)
Hinh 4-3
Rang buoc vé can bang nudc cua hé théng c6 dang:
X, +X, +X,+Y=W (4-28)
Ham B (x, x,, X;) 1a ham muc tiéu can dugc cuc dai c6 dang:
3
2 .
B=) (B/(x)=ax,-bx})>max i=1273 (4-29)
i=1
Nhu vay bai todn t6i wu c6 thé viét dudi dang téng quat:
3
2
MaxB =Y (B,(x;,)=ax, —bx}) (4-30)

X i=1
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Vi rang budc:

3
> ox+Y=W (4-31)

i=1

4.4.4. Tdi uu héa trong quan ly van hanh hé théng
4.4.4.1. Khai niém ham muc tiéu

Trong giai doan quan 1y hé thong nguén nudc can phai xac dinh phuong dn phan
ph6i nuéc va diéu hanh hé thng mot cach hop 1y.

Bai todn quan ly van hanh hé thong dugc dat ra nhu sau: Gia sir cdc yéu cau vé
nudc (tudi, tiéu, cap nudc v.v...) da dugc an dinh trude v6i miac Wi(t), véi i=1, 2, 3,...,
n, trong dé n 1a s6 cdc yéu cau vé nudc doi véi hé thong. LAy mot s6 vi du minh hoa
nhu sau: Mot ho chita nuGe can cép nude cho 3 hd dung nudc véi mdi ho dung nude cé
yéu cau cap nudc tuong tng 1a W, W,,W,, ta c6 n=3.

Trong thuc t&€ thuong gap 3 loai bai toan nhu sau:

- Dang thit nhat: diéu hanh hé théng sao cho mot ham hodac mot phi€m ham nao
d6 ma né can dugc 1am cuc tri, hAm muc tiéu trong trudng hop d6 cé thé c6 dang:
T
J = [ F(U, Z, X)dt - min (hoac max) (4-32)
0
- Dang thit hai: di€u hanh hé théng sao cho hé thong dat trang thai da 4n dinh
trudc, duoc biéu dién dudi dang bat dang thiic hoic dang thic:

F(U,Z,X)>B (4-33)
- Dang thi ba: 1a t6 hop cta hai dang trén

Mot bai toan ¢6 thé dugc diéu khién véi hai hodc nhiéu muc tiéu khac nhau, va
dugc biéu dién bang mot trong hai dang trén. Trong trudng hop do ta c6 bai toan diéu
khién da muc tiéu. Pa muc tiéu c¢6 thé dugc dit ra do cung mot chi thé diéu khién,
ciing c6 thé dugc dat ra boi nhiéu chi thé diéu khién.

Cic dang ham (4-32) va (4-33) duoc goi 1a ham muc tiéu. Bai toan diéu khién
ma ham muc tiéu cé dang (4-32) goi 12 bai toan diéu khién toi uu.

Vi du 1:
Gia st ta can diéu khién luu lugng nudc qua nha mdy thiy dién trong céc thang

mua kiét sao cho téng dién nang dat dugc 1a 16n nhat. Goi E 1a tong dién nang dat dugc
trong thoi gian khai thac; E, 1a dién nang dat duogc 6 thang thi i, ta c6 ham muc tiéu:
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n n
E= Y E. =3 N.(V.,q.,Q.)At - max (4-34)
e T S T S S B

=1
V(t) = (v,(t), vy(b),..., v,(t) 1a cdc dung tich ctia ho chita

q(t) = (q,(1), g,(b),..., q,(t)) 1a luu lugng 14y ra tir cac ho chita bao gém luu lugng
vao cac cong 1ay nude va luu lugng xa xuong ha luu.

Q1) = (Q,(1), Q,(D),..., Q,(t)) 1 luu luong tu nhién chay vao céc ho chita.

Vi du 2:

Can diéu khién cdc cong trinh x4 1l trong thoi ky 1l sao cho muc nuéc & cdc
tuyén ha du cong trinh kho nudc phong lii khong vuot qua mot muc nude cho phép tai
tuyén d6 khi xuat hién 1i nhd hon hoac bang 1 thiét k€ phong 1i. Khi d6 ham muc tiéu
clia bai todn 1a cdc bat dang thitc c6 dang:

Zjt <[Z]; (4-35)

Vi du 3:

Gia stlr cin diéu khién luu lugng nuéc qua hd chia xudng ha du sao cho cuc dai
nang luong dién trong mia I duoc moé ta bang phuong trinh (4-34) va thoa man yéu
cau phong lii cho ha du theo tiéu chuidn phuong trinh (4-35) khi 1ii xdy ra trén hé thong
khong vuot qua 1i thiét k& phong 1i. Trong trudng hop nay cé bai todn da muc tiéu vGi
hai ham muc tiéu c6 dang khic nhau.

4.4.4.2. Khai niém vé rang budc ca bai toan diéu khién

Hé thoéng dugc diéu khién thudng phai chadp nhan mot giéi han nao dé duoc goi
12 mién diéu khién. C6 hai dang rang budc nhu sau:

- Rang bugc vé diéu khién: véc to diéu khién U(t) = (ul(t), u2(t),..., uy(t)) trong
bat ky bai toan diéu khién nao ciing khong thé chon tuy y ma thudng duoc rang budc
boi cdc gi6i han nhat dinh. C4c giéi han dé duoc biéu thi bdi cic bt dang thitc c6
dang:

Gy (U,Z,X)<By (4-36)
trong d6 G (U, Z, X) 12 véc to cdc ham rang buoc; B, 1a véc to cac hang s6. Dang
(4-36) dugc viét dudi dang khai trién nhu sau:
G, (U.ZX)<B  v6icic B, B,...., B, 1a céc héng so.

Gu2 (U,Z,X) < B112 (4-37)

Gym(U.Z.X) < Bym
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Chang han déi vé6i kho nuée luu lugng qua cong trinh trong mot s6 trudng hop c6
thé bi rang buoc boi cac biéu thic c6 dang sau:

qjmin < qu(t) < gjmax (4-38)

- Rang buoc vé trang thdi: Véc to bién trang thdi clia hé thong thay déi tiy thuoc
va su thay ddi cua diéu khién U(t). Tuy nhién, trang thai ca hé thong ciing chi dugc
thay déi trong gi6i han nhat dinh, va duoc biéu thi ciing bing cdc rang buoc dang bat
dang thic:

G, 1(U,Z,X) < By véi cc B, B,...., B, 1a cdc héng so.
GX2 (U,7Z,X) < BX2 (4-39)

GXL (U,Z,X) < BXL

Chang han khi diéu khién d6i vé6i hé thong kho nudc, thi dung tich trong méi kho
nué6e chi c6 thé thay déi trong giGi han 16n nhat va nhoé nhat clia n6:

ijin < VJ(t) < ijax (4_40)

4.5. 701 UU HOA DOI VSI BAI TOAN PHAT TRIEN HE THONG NGUON NUSC

Day 1a bai todn téng quét nhat clia quy hoach nguén nuéc. D6i véi mot ving,
mién hoac luu vuc song, véi tiém nang nguén nudc nhat dinh, ngudi 1am quy hoach
phai nghién cttu mot cdch toan dién gdm nhitng van dé chinh nhu sau:

- Kha nang khai thdc nguén nuéc dap tng yéu ciu phat trién viing

- Str dung tai nguyén nudc vao nhitng muc dich nao 1a hop ly.

- Giai phap quy hoach va bién phap cong trinh nao can dugc thuc hién.

- Chién lugc ddu tu: Trinh tu ddu tu phat trién vang ca vé st dung nudc cling
nhu ddu tu xay dung cc cong trinh cdp nuéc, phong 1ii... d€ vira phu hgp véi
kha nang tai chinh ma lgi ich mang lai 1a t6i vu nhat.

Céc van dé trén duogc giai quyét trén co s phan tich va can nhac nhiéu mat, trong
dé6 phan tich 1gi ich kinh t€ 1a can ban nhat. Phan tich loi ich kinh t€ lién quan dén viéc
lwa chon phuong 4n t6i wu vé kinh t€. Khi d6 cdc mo hinh t6i uu hod 1a cong cu hitu
hiéu cho viéc phan tich va tim ki€ém phuong an t6i uu.

Bai toan toi wu dugc thiét 1ap trong giai doan nay la su lién két clia cac bai toan
thiét k€, bai todn t6i wu d6i véi cdc yéu cau vé nudc va xem xét né trong chién lugc
phat trién (1ap k& hoach dau tu phat trién).
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Pay 1a mot bai toan phic tap, boi vay khi giai quyét loai bai toan nay can thiét st
dung k§ thuat phan cdp dé phan bai todn 16n thanh nhiing bai todn con c6 s6 bién it
hon va da phiic tap hon vé cach tim nghiém.

4.5.1. Bai toan chién lugc dau tu xay dung cdng trinh
Dé dé hiéu, ta chia bai ton 1am hai loai: loai thit nhat chi xét chi phi dau tu xay
dung; loai thit hai ¢6 tinh dén chi phi quan 1y van hanh.

4.5.1.1. Khi chua tinh dén chi phi quan Iy van hanh (bai toan loai A)
Phdt biéu bai todn

Gia sir d6i v6i mot viing cu thé can dép ting yéu cau vé nuéc W(t) trong thoi gian
quy hoach T, yéu cau dat mic t6i da cudi thoi ky quy hoach 1a Wmax. Gia su trong
giai doan giai bai toan thiét k€ hé thdng cong trinh da xac dinh duoc tap cac phuong an
cong trinh dé thod man yéu cdu nuéc dit ra. Can xéc dinh cdc cong trinh ndo s& dugc
dua vao xay dung va xay dung vao thoi gian ndo cua thoi ky quy hoach dé kinh phi
xay dung la nho nhat.

Vi du:

Vi du mot hé thong ¢6 4 cong trinh sé dugc xay dung. Von dau tu xay dung C va
kha nang cap nudc W, da biét. Gia su cac cong trinh dugc xay dung phai dap tng yéu
cau nudc W(t). Yéu cau xdc dinh trinh ty dau tu xay dung cac cong trinh sao cho chi
phi xay dung 12 t6i thi€u. Tdc 13, tim cuc tiéu cia ham muc tiéu:

n t
F=Y Y x..C.(1+1) " = min (4-41)
== I

Trong do:

C, - chi phi xay dung d6i v6i cong trinh thit i:
C, = 0 néu n6 khong dugc xay dung vao nam t;
C, = C, néu n6 dugc xay dung vao nam t;

r - hé s0 tri€t khau, t 1a bién thoi gian tinh theo nam;

X, - hé s6 14y gid tri bang 0 va 1: bang 0 tic 1a khong xay dung, khi nhan véi
C, sé& c6 tich bang 0, c6 nghia 1a khong c6 chi phi xay dung. Viéc dua
vao hé so x, dé dé dang trong qu4 trinh tinh todn.

4.5.1.2. C6 tinh dén chi phi quan ly van hanh (bai toan loai b)
Khi c6 ké dén chi phi quan ly van hanh trong giai doan khai thdc, hAm muc tiéu
ctia chién luoc dau tu phét trién hé thong cong trinh s& c6 dang sau:

T n
F=> (141" (a, +¢, +b,w,)—> min (4-42)

t=0 i=1
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Vi céc rang budc:
- Luong nudc cép duogc cua hé thong cong trinh & nam t phai 16n hon hoac bang
luong nudc yéu cau theo quy hoach ctia nam doé:

it

y w, = W(t) (4-43)
2,

- Chuong trinh thoa man yéu ciu vé nudc clia cong trinh thit i vao nam t khong
vuot qua nang luc ctia cong trinh 1a w;:

0<w, <w, (4-44)
Trong do:
t - bién thoi gian;
i - chi s6 cong trinh;
r - hé s6 chiét khau;
T - thoi gian quy hoach tinh biang nam;
n - tong s6 cong trinh duoc nghién cttu trong quy hoach;
W(t) - nhu cdu nudc téng cong cla viing;
W, - kha nang dép tng yéu ciu nudc 16n nhat clia cong trinh th i;
¢, - chi phi xay dung cong trinh thit i;
a, - chi phi quan ly cong trinh hang nam cua cong trinh thi i,
(1ay c6 dinh cho moi cong trinh);
b, - chi phi van hanh cho méi don vi luong nuéc cua cong trinh thit i;
w,, - chuong trinh cap nudc cua cong trinh thit i trong nam t.
Cach giai bai todn t6i uu dang (4-42) duoc thuc hién tuong tu nhu bai toan chua
tinh dén chi phi van hanh, chi khdc & chd, véi mdi phuong 4n phat trién hé thong phai
tinh chi phi quan ly van hanh cong trinh.

4.6. BAITOAN TOI UU DA MUC TIEU
4.6.1. Khai niém

Khi lap cdc du 4n quy hoach va diéu khién hé théng nguén nuée, c6 thé phai gidi
bai todn da muc tiéu. Bai toan dugc dat ra nhu sau:

Gia stt mot hé théng nao d6 duoc dac trung boi véc to X:
X = (X1, X2,..., Xp) (4-45)
Gia str c6 m muc tiéu khai thac. Can thoa man diéu kién:

g(X)<b v6ij=1,2....m (4-46)
Véi cac diéu kién toi wu riéng:
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f,(X)— min (max)
f,(X)— min (max)
.............................. (4-47)

f (X)— min (max)

Nhu vay, méi mot muc tiéu khai thiac déu can khai thac hé thong sao cho t6i uu
muc tiéu ciia minh. Cic muc tiéu mo ta trong biéu thitc (4-47) ¢6 thé ¢6 quyén loi mau
thudn nhau. Tap hop cic diém ma & d6 quyén loi clia muc tiéu ndy mau thuin véi
quyén loi ciia muc tiéu khac goi 1a ving tranh chép.

Bai todn mo ta theo biéu thic (4-47) goi 1a bai todn da muc tiéu.
Ta xét mot vi du vé thiét k& hé thong kho nudc.

Mot hé thong ho chia nude dugce thiét k€ v6i nhiém vu phat dién va phong 1.
Gia st cac muc nude dang binh thuong da dugc 4n dinh. Can xac dinh dung tich phong
14 trén hé thong sao cho hiéu ich phdt dién mang lai 1a 16n nhit dong thoi hiéu ich
phong 1t cling 16n nhat.

K /
N /

30

25

B1 hoac B2

20

15 /
10

1 2 3 4 5 6 7

\Y
Hinh 4-4: Quan hé B, =f,(V) va B, = f,(V)

Goi B, 1a hiéu ich tdng cong do hiéu ich phét dién mang lai, B, 12 su giam thiét
hai (dugc coi 1a hiéu ich mang lai vé mat phong 1i) do c6 su diéu tiét i & cac kho nude
thuogng luu. Ta c6 bai toan t6i vu hai ham muc tiéu:
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B,(V) - max (4-48)
va B,(V) - max (4-49)
Trong d6 V la véc to cac dung tich phong lu:

V=(V,V, V,..,V,..V) (4-50)

Khi téng dung tich phong 1ii clia cac kho nudc trén hé thong cang 16n thi hiéu
qua phong 1t B, cang 16n. Nhung vi muc nudc dang binh thuong da 4n dinh nén hiéu
qua phat dién B, cang giam. Nhu vay, hai muc tiéu khai thic mau thuan nhau. Sy mau
thuan gifta hai muc tiéu phong 1ii va phat dién d6i véi mot kho nudc doc lap co thé
minh hoa trén hinh 4-4.

4.6.2. Phuong phap giai bai toan tdi vu da muc tiéu

Hién nay ton tai nhi€éu phuong phdp giai bai todn t6i vu da muc tiéu, nhitng nguyén
tac chung 1a dua bai todn nhiéu ham muc tiéu vé bai todn mot ham muc tiéu (N. N. Moi
xeep: Cdc van d¢€ todn hoc trong phan tich hé théng, Nayka - Mascova, 1981).

No6i chung, doi v6i bai todn da muc tiéu, viéc tim nghiém cta bai toan thuc chat

12 bai todn t6i vu ¢ diéu kién. Mot nghiém dugc goi 1a t6i uu s&€ mang lai quyén 10i tot
hon cho muc tiéu nay va s& lam thiét hai dén quyén lgi ctia muc tiéu khac. Boi vay cé
thé néi, 101 gidi t6i vu bai todn da muc tiéu 12 tim dugc mot thoa hiép t6t nhat gitta cac
muc tiéu.

Phuong phap trong sé
Véi phuong phédp trong s6 ngudi ta dua ham muc tiéu dang (4-47) vé dang mot
ham muc tiéu c6 dang:

FX) = ¢, {;,X)+ ¢, £(X) + oo + ¢, (X) +.. + ¢, £.(X)  (4-51)

Hay la: F(X) =) cf(X) (4-52)
i=1
Véi 0<¢<Ilva Yc=1 (4-53)
i=1
Rang buoc: g(X)<b;voij=1,2,.,m (4-54)

Céc hé so ¢; dugc chon tiy thudc vao mic do wu tién cua ting muc tiéu. Quyén
loi cia moi muc tiéu bi xam hai tiy thudc vao mic do uu tién ctua cdc muc tiéu khéc.

Khi giai bai toan t6i uwu dang (4-52), nguoi ta phai tinh todn theo cac phuong an
khac nhau ctia su Iua chon cac hé s6 c,. Trén co s& phan tich két qua cac phuong an va
anh hudng cua viéc chon céc ¢, dén gia tri t6i uu cta tirng muc tiéu sé chon duoc mot
nghiém hop 1y, tic 1a chon duogc thoa hiép chap nhan duogc gitta cdc muc tiéu.

So d6 chon cdc hé s6 ¢; duge mo ta trén hinh 4-5.
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M6 t& cac ham muc tiéu cla
cac muc tiéu riéng f(X)

Thiét 1ap ham muc tiéu chung
FX)=) ¢ifi(X)

i=1

Véi ciac rang buoc  gi(X)<b;; j=1,2,..,m

v

Chon cdc phuong an hé s6 c; vé6i diéu kién

n
OSCISI Vé ZCIZI
i=1

Giai bai toan toi uvu tim nghiém toi vu:
- Tham s6 t6i vu ctia hé thong: X = (X],X},e0s X1 Xy )
- C4c gid tri t6i wu cdc ham muc tieu F(X"), £;(X"), v6i i=1, 2,...,n

v

Phan tich anh hudng cta cac phuong an lva chon ¢; dén
ham muc tiéu riéng cta cac doi tugng khai thac hé thong.
Tur d6 ra quyét dinh phuong an chon

Hinh 4-5: So do xdc dinh phuong dn t6i uu theo phuong phdp trong s

Phuong phép sir dung cac chi s tiéu chudn

Phuong phdp nay ciing dua bai todn nhiéu ham muc tiéu vé dang bai todn mot
ham muc tiéu bing cach gidi bai todn t6i vu v6i mot ham muc tiéu riéng trong khi
khong cho phép gia tri ciia cic ham muc tiéu con lai vugt qua mot gidi han nao dé. Gia
str c6 bai todn nhiéu ham muc tiéu c¢6 dang:

f,(X)— min
f,(X)— min
(4-55)

f,(X)— min

Vi rang budc:
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g(X)<b;voij=1,2,.,m (4-56)
Trong d6: X = (X, Xpsees Xpoeeer X)) 12 VEC to m, tham s6 cuia hé thong.

Gia sir chon mot ham muc tiéu riéng, chang han f,(X), ma né can duoc cuc tiéu,
ta co:

f,(X) — min (4-57)
C4c muc tiéu con lai can thod man diéu kién:

f,X) < f,X)=¢,

,X) < f,X)=¢,

....................... (4-58)

fX) < f,X) =g,

Céc gid tri g =f, (X) v6ii=I, 2,..., n 1a céc gid tri an dinh truéc d6i véi ham muc
tiéu thit i. Viec an dinh cdc gid tri g =f, (X) trong biéu thiic (4-58) s& anh huéng dén
gia tri t6i uu clia cdc ham muc tiéu con lai. Boi vay, trong thuc t&€ can xem xét viéc
thay ddi cic gia tri f; (X) sao cho thoa ding. Van dé nay dugc giai quyét bing cich
xem xét 1oi ich va thiét hai doi véi cac doi tuong ma yéu ciu cua ho duge an dinh trude
theo bi€u thic (4-58). Cach 1am tuong tu ¢6 thé thuc hién d6i vdi bat ky ham muc tiéu
nao trong s6 n ham muc tiéu cua bai toan.

Véi cdch thay g =f; (X) ta c6 thé viét:

f, (X) > min (4-59)
voi £ X)<¢g (L#1; (=1n-1
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M6 t& cac ham muc tiéu cla
cac muc tiéu riéng f(X)

v

i=1

i=i+1 *

Chon ham muc tiéu riéng dé tim nghiém t6i uu f(X)
Véicacrang budéc g(X)<b;j=1,2,..,m

v

Chon cac phuong an hé sé g, véiI=1, 2, 3...n-1 va I#i

<—
Giai bai toan tdi uu tim nghiém téi uu:
- Tham 6 t6i uu clia hé theng: X' = (X, X5 yeeeey Xy yeeey Xinic )
- Gi4 tri t6i uu ham muc tiéu (X
Sai
i>n
Bung
Phan tich su hdp Iy clia cac phuong an lua chon g dén ham
muc tiéu riéng cla cac doi tugng khai thac hé théng.
Khéng
Hop ly hap ly
A
Két thic
ra quyét dinh

Hinh 4-6: So do mo td qud trinh lua chon cdc gid tri & trong qud trinh tim nghiém
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Chuong 5

KY THUAT PHAN TiCH HE THONG UNG DUNG
TRONG QUY HOACH VA QUAN LY NGUON NUGC

5.1. LY THUYET PHAN TiCH HE THONG

Sau chién tranh th& gidi lan thit hai, do yéu cdu cua thuc t€ san xudt, cic nha
khoa hoc phai xem xét cdc phuong phdp todn hoc nham tim ki€m 16i giai t6i wu khi
thiét k& va diéu khién céc hé théng phic tap. Hai mon hoc méi ra doi (vao nhitng nam
50) - D6 1a Van tra hoc va Ly thuyét diéu khién. Hai mon hoc ndy ¢6 mot muc tiéu
chung 1a nghién citu céc chién lugc t6i uu khi diéu khién va thiét k& cac hé thong phitc
tap. Tuy nhién, van trit hoc huéng nhiéu hon vao céc bai todn tinh, tic 1a cdc bai todn
khong chida cdc bién phu thudc vao thoi gian, hodc ¢ thi ciing dua vé bai todn tinh
bang céch dua vé cdc so d6 nhiéu giai doan. Trong khi d6 1y thuyét diéu khién lai bat
ddu tlr cac bai todn diéu khién trong d6 c6 chita céc bién phu thuoc thoi gian.

Ly thuyét diéu khién va van tri hoc di la cong cu rat hiéu qua cho cdc nha nhién
ctu khi giai quyét cac bai toan thiét k€ va diéu khién cdc hé thong ki thuat. Tuy nhién,
hai mon hoc nay cling chi ding lai & bai todn ¢6 quy mo khong 16n. Trong thuc t€
thuong gap nhitng hé thong 16n va cdu tric phic tap, dac biét la nhitng hé thong c6
chtta nhiéu yéu t6 bat dinh. Mot s6 hé théng c6 cau tric y&u, khong cho phép mo ta
bang ngon ngilt todn hoc mot cach chat ché. Trong nhitng trudng hop nhu vay, van tru
hoc va 1y thuyét diéu khién khong cho 10i gidi mong muén. Nhing loai hé théng nhu
vay doi hoi mot phuong phédp phan tich khoa hoc, can can nhac nhiéu mat va két hop
phuong phép hinh thic va phi hinh thitc. Piéu d6 doi hoi mot su phat trién méi cua
toan hoc va do d6 ra doi mot mon khoa hoc méi - Ly thuyét phan tich hé thong. Ly
thuyét phan tich hé théng thuc ra chi 1a giai doan phét trién clia van trit hoc va ly
thuyét diéu khién.

5.1.1. Van tru hoc la gi?
C6 thé phat biéu mot cich téng quat nhu 12 mot dinh nghia vé van tru hoc

nhu sau:

Van tri hoc 1a mot mon khoa hoc ma nhiém vu co ban cta né 1a tim ki€m 10i
giai t6i wu khi thi€t k&€ mot hé thong phic tap. Cac thong s6 cdu tric cua hé thong tim
dugc trong qua trinh t6i wu hod goi 1a cac thong s6 toi vu thié€t k€ ctia hé thong.
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Gia str can xac dinh cac thong s6 cau tric ciia hé thong véi su doi hoi t6i uu theo
mot tiéu chudn nao day, tic 12 1am cuc tri mot ham muc tiéu ndo d6, c6 dang:
F(X) — min (max) (5-1)
hoac F(x1, X2,..., Xj,..., Xp) — min (max) (5-2)

véi cac rang budc:

g1 (X1, X2,..., Xp) < by (5-3)
22 (X1, X2,.... Xp) <bp (5-4)
g7 (x3, X3,..., X)) <bjg (5-5)
gj (X1, X2yees Xp) < bj (5-6)
gm (X1, X2,..., Xp) < by (5-7)

Trong d6 by, by,..., bj,..., b 1a nhitng gid tri da biét.

Gia st X 1a véc to hang n chiéu cua cdc bién thong sd cdu tric.

X = (X[, X25...s Xp) (5-8)
khi d6 hé tir (5-2) dén (5-7) c6 thé viét lai dudi dang gon hon:

F(X) — min (max) (5-9)

Vi gj(X) < b; J=1m (5-10)
Nghiém t6i vu cua bai toan s€ la:

)(>,< :(XT,X;,.‘., X;k,..‘ xz) (5-11)

Né&u hé (5-9), (5-10) thoa man, ta c6 nghiém t6i wu clia bai toan .

Céc biéu thic todn hoc (5-9), (5-10) goi 1a mo hinh t6i wu. Cac phuong phap todn
hoc d6i v6i bai todn t6i uu (5-9), (5-10) goi la cac phuong phap toi uwu. Trong thuc t€,
cdc phuong phdp t6i wu hod c6 tén goi 1a "quy hoach todn hoc". Chang han quy hoach
tuyén tinh dugc dp dung d6i v6i cdc mo hinh t6i vu dang tuyén tinh, quy hoach phi
tuyén duogc ap dung doi véi cac bai toan phi tuyén.

Can phan biét o cac khai niém "bai todn t6i wu" va " phuong phédp t6i uu". Khi
xédc dinh chién lugc t6i vu mot hé thong bang cach xac 1ap cdc mo hinh t6i wu dang
tong quét (5-9) va (5-10) goi 1 bai todn t6i wu, cdc phuong phdp gidi cdc bai toan dang
trén goi la cac phuong phap t6i vu.

Vdn tru hoc c6 nhiém vu co ban la tim kiém gid phdp t6i uu khi thiét ké hodc xdc
ldp mot chién luoc khai thdc hé thoéng trén co so thiét ldp cdc mo hinh toi uu va
phuong phdp gidi cdc bai todn t6i uu héa.
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5.1.2. Khai niém vé ly thuyét diéu khién

Ly thuyét diéu khién duoc nghién citu bat dau tir cdc d6i tugng ma chuyén dong
clia né dugc mo ta bang phuong trinh vi phan thuong. Bdi vay, dé ¢6 khdi niém vé bai
todn diéu khién hdy bat dau tir vi du d6i vé6i 16p bai thudc loai nay.

Gia st mot d6i tugng chuyén dong theo quy luat dugc mo ta bing phuong trinh
c6 dang:

B _ s (5-12)
dt

Trong dé x=x(t) la tdc dong tir bén ngoai (nhiéu) khong diéu khién duoc, s = s(t)
12 bién trang thai clia hé thong; u = u(t) 1a bién diéu khién dugc viét dudi dang day du:

u = u(x(t), s(t), t) (5-13)

Ciing c6 thé bién diéu khién u(t) chi phu thudoc vdo mot hoic hai bién s6 cla
(5-13), chang han:

u = u(x(t), t); u=u(s(t),t) hoac u=u(t); u=u(s(t)); u=ux(t)). (5-14)

Phuong trinh (5-12) mo t& su thay déi trang thdi clia d6i tuong diéu khién nén
con goi la Phuong trinh trang thdi.

Nhiém vu ctia bai todn diéu khién 12 xdc dinh chién luoc diéu khién, tic 1a tim
ki€m diéu khién u(t) dé d6i tuong diéu khién dat muc tiéu mong mudén cuia ngudi diéu
khién. Muc tiéu diéu khién dugc luong hod bing mot ham s6 c6 chita bién diéu khién
u(t), bién trang théi s(t) va nhiéu x(t), duoc goi 12 ham muc tiéu. Nhu vay, dé dat dugc
muc tiéu mong mudn, can phai lam cuc tri ham muc tiéu.

Gia st can diéu khién d6i tuong nao d6, ma quy luat chuyén dong ctia né dugc
mo ta theo (5-12), tir trang thai ban dau So = S(to) dén trang thai St = S(T) sao cho dat
cuc tri mot phiém ham nao day c6 dang:

T
J:IH&m&Um—»mwﬁmm (5-15)
0

Vi biéu thitc rang buoc 1a G(x,u,s,t) < b ; b 1a hing s6 cho trudc.

Trong d6 J goi 1a ham muc tiéu hoac con goi la ham chat luong, c6 y nghia khac
nhau tuy thudc vao 16p bai toan dugc nghién ciu.

Nghiém ctia bai todn diéu khién t6i wu 1a véc to diéu khién t6i vu:
U =U"(1) (5-16)
Tuong ting véi diéu khién t6i wvu U™ 1a qu§ dao t6i uu S':

S = S'(1) (5-17)
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Nhu vay, nhiém vu cuia bai todn diéu khién 1a tim diéu khién U" va quy dao diéu
khién S dé dua doi tuong dat dugc muc tiéu diéu khién da dit ra.

Ta 4y mot vi du minh hoa v6i mot h6 chida lam nhiém vu phat dién. Bai toian
duoc dat ra nhu sau: Gia st dung tich ban ddu ctia ho chita tai thoi diém t, 12 'V, tuong
ung v6i muc nudc ban dau la H,. Tim qud trinh luu lugng qua tua bin q,(t) sao
cho téng cong suat clia tram thuy dién trong khoang thoi gian T tirt, dént, (T =t, —t,)
la 16n nhat.

Phuong trinh trang thai biéu thi sy thay déi dung tich hé chita chinh 1a phuong
trinh can bang nudc:

= (Q-q.m)d (5-18)
Véi: 4 (D = 4 (D+q,4(D+q,, (1)

Ham muc tiéu cé dang:

n n
J=[N@®d = | 85¢q tb(t)H(t)dt — max (5-19)
to to

Vél réng bu(.jC: Qinin Sqtb(t)sqmax
Trong do:

Q(1), q,(t) - lvu luong dén hé va luu luong tdn that 1a céc dai luong ngiu
nhién (nhiéu ngiu nhién);
(1) - bién diéu khién - Diéu khién ctia h¢ thong tai thoi diém t;
H(t) - chénh léch cot nudc thuong ha luu; q,(t) 1a lvu lugng xa thira tai thoi
diém t; N(t) 1a cong suat ciia tram thuy dién tai thoi diém t;
V - dung tich ho tai thoi diém t déng vai trd bién trang thai, V = V(t);
Qumin - 10 Iuong nho nhét can xa xuong ha du dé ddm bdo yéu ciu cap nudc
cho ha du;
., - 214 tri 16n nhat xa qua tuyéc bin phu thudc vao kha nang thdo qua céac
t6 may.
Gia bai todn t6i vu trén s& tim duoc diéu khién t6i uu 1a qud trinh luu lugng qua
tua bin q;, = qj, (t), sy bi€n ddi dung tich h6 tuong tng V' =V, (t) 1a quy dao t6i uu
hoac con goi la trang thdi toi wu.
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5.1.3. Nhitng han ché& ctia van tri hoc va ly thuyét diéu khién - Su ra doi
cua ly thuyét phan tich hé théng

Nhu da trinh bay & trén, 1y thuyét diéu khién va van trit hoc 1a cdc phuong phap
rat hiéu luc khi thiét 1ap chién lugc t6i uu trong thi€t k& va diéu khién cac hé thong k§
thuat va kinh t€. Tuy nhién khong phai truong hop nao ciling cé hiéu luc boi 1€ né co
nhitng han ch€ sau day:

1. Van tri hoc va ly thuyét diéu khién doi hoi su mo ta chit ché cac qua trinh
xay ra trong hé thong bang cdc ham toan hoc. Do vay n6 chi thich hop d6i véi nhitng
hé thong c6 cdu tric chat, tic l1a cac hé thong ma cac mdi quan hé trong né dugc mo ta
mot cich tudng minh bang cdc ham todn hoc.

2. D6i v6i nhitng hé thong 16n va phitc tap mac du c6 thé thiét lap duoc cac mo
hinh t6i vu, nhung cac phuong phap t6i wu hién c6 khong cé hiéu luc khi giai cic mo
hinh t6i wu nay. Do han ché€ vé phuong phép t6i uu hod, trong mot s6 truong hop ngudi
ta thi€t 1ap cac mo6 hinh gian hod dan dén su khong chinh xac cua 16i giai hop ly.

3. V6i nhitng hé thong c6 nhiéu yéu t6 bat dinh, diac biét 1a bat dinh vé muc tiéu,
khong thé thiét 1ap dugc cdc mo hinh t6i uvu va mo hinh diéu khién vi thi€u thong tin.
Trong trudng hop d6, muc tiéu va dang clia bai toan t6i vu (hoic diéu khién) s& duoc
hinh thanh nho k¥ thuat phan tich (thudc pham tru ly thuyét phan tich hé thong), trong
qua trinh thiét 14p bai todn.

4. Cudi cuing can nhdn manh thém I3, van tru hoc va 1y thuyét diéu khién thuong
doi hoi mot su mo ta toan hoc chat ché va chinh xac cac qua trinh ctia hé thong. Nhitng
hé théng c6 cau tric yéu trong d6 cé hé thong thuy 10i, di€u nay khong phai lic nao
cling thuc hién dugc. Nhitng hé thong nhu vay sé€ la doi twong nghién cttu cia ly thuyét
phan tich hé thong.

Do nhitng han ché cia van trit hoc va 1y thuyét diéu khién ma mot mon hoc méi
ra doi - Ly thuyét phan tich hé thong. Ly thuyét phan tich hé thong k€& thira toan bo
phuong phép toan hoc c¢6 trong van trit hoc va 1y thuyét diéu khién. Cdc muc tiéu clia
1y thuyét phan tich hé thong ciing la muc tiéu nghién ctu cua bai toan van trui va bai
todn diéu khién - Chién luoc tim ki€m 16i gidi hop Iy cho hé thong khi thiét k& va diéu
khién né.

Su phat trién ctia Iy thuyét phan tich hé thong 1a & chd né bd sung thém hé thong
phuong phap luan va phuong phéap phan tich, bao gom:

o Heé thong cdc quan diém

e Heé thong cac phuong phap phan tich

e Hoan thién cac phuong phap t6i vu hda
e Nguyén ly vé tiép can hé thong.
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Su b6 sung vé mit ly thuyét ctia 1y thuyét phan tich hé théng nhim hoan thién
kha nang lua chon 10i giai hop ly d6i véi cac hé thong phic tap. RO rang, 1y thuyét
phan tich hé thong chi 1a giai doan phét trién cta 1y thuyét van tri va diéu khién. Nhu
vay van tri hoc va ly thuyét diéu khién 12 mot bo phan co béan cta 1y thuyét phan tich
hé thong. Ly thuyét phan tich hé thong la mét mon khoa hoc duoc phdt trién trén co so
van tri hoc va 1y thuyét diéu khién bdang cdch dua vao hé thong cdc quan diém va
phuong phdp phdn tich hién dai, nham hoan thién khd néng lia chon loi gidi t6i uu doi
VOi cdc hé thong phiic tap.

Phan tich hé théng c6 thé hiéu la nhitng tap hgp cdc phuong phdp phan tich nhim
tim 10i giai t6i vu khi thiét k& hoac diéu khién mot hé théng nao do.

Su hinh thanh 1y thuyét phan tich hé thong c6 lién quan chat ché vé6i nhiing ti€n
bo vé phuong phép tinh va cong cu tinh todn hién dai, dac biét 1a kha nang mo phong
trén may tinh dién ti.

Mot dac thu quan trong cua ly thuyét phan tich hé thong 1a, trong khi van tri hoc
va ly thuyét diéu khién coi trong viéc st dung phuong phap t6i uu héa dé tim ra 16i gidi
toi wu cho hé thong thi 1y thuyét phan tich hé thong lai st dung rat hiéu qua phuong
phap mo phong trong qua trinh tim kiém 16i giai hop 1y cho bai toan da dat ra.

5.2. HE THONG PHUONG PHAP LUAN CUA LY THUYET PHAN TiCH HE THONG

Nhu da trinh bay 6 trén, muc dich phan tich hé thong la xac dinh 16i giai t6i uu
hodc hop 1y khi thiét k& va diéu khién hé théng. Phan tich hé thong bao gébm hé thong
cdc quan diém, cdc nguyén ly va cac ky thuat phan tich hé théng. K§ thuat phan tich
hé thong rit da dang bao gém ca cdc phuong phap chuin va cdc phuong phdp phi
hinh thic. Duéi day, s€ trinh bay hé thong phuong phdp luan cta ly thuyét phan tich
hé thong.

5.2.1. Phuong phap md phong va phuong phap t6i uu héa trong phan
tich hé thong

Phan tich hé thong, dac biét 1a hé thong nguén nudc st dung hai cong cu chinh la
phuong phap t6i vu hod va phuong phap moé phong. Phuong phép t6i wu hoa c6 nhiing
han ché nhét dinh, dé khiac phuc nhitng han ché ctia phuong phap t6i uu hod, ngudi ta
ap dung cac phuong phap mo phong, mot phuong phap rat dac thu va c6 hiéu luc cua
1y thuy€t phan tich hé thong.

Phuong phap mo phong 1a phuong phdp st dung cac mo hinh mo phong dé ddnh
gid chat lugng ctia hé thong khi thiét k€ va diéu khién né. Su phan tich chat luong clia
hé thong dugc tién hanh bang cich dua ra tit ca nhitng tinh huéng hoac phuong an c6
thé va phan tich tat cd phan Gng cta hé¢ thong ma ta quan tAm tuong ing vdi céc tinh
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huong da dat ra. Theo su phan tich dé nguoi nghién ctu lya chon nghiém cua bai toan
trong sO cdc tinh huoéng da dat ra. Nhu vay, phuong phdp mo phong chi tim nghiém
trong tap hitu han céc tinh huéng, bdi vay nghiém clia bai todn c6 thé khong trung véi
nghiém t6i vu. Do d6, phuong phap mo phong khong cho nghiém t6i wu ma chi cho
nghiém gan t6i uu. Cling vi vay, nghiém cta bai todn dugc goi la 1oi giai hop 1y cha
khong goi la 16i giai t6i vu. Cac ham muc tiéu thi€t 1ap cho phuong phéap t6i vu va
phuong phap mo6 phéng c6 dang tuong tu nhau hoac cé dang khiac nhau, nhung hé
thong chi tiéu danh gid dugc dua vao nhu nhau d6i v6i ham muc tiéu. Su khac biét cua
hai phuong phép nay 1a & cho:

- Phuong phap mo phong khong giai bai todn tdi vu ma chi tim cdc gid tri kha di
chédp nhan duoc d6i véi ham muc tiéu.

- Vi phuong phép t6i wu ¢6 nhitng han ché vé phuong phap nhan nghiém, bdi vay
c6 thé c6 su gian hoa trong mo phong doi véi cac qud trinh clia hé thong, trong khi d6
cac mo phong d6 dugc mo ta chi ti€t hon khi sit dung phuong phap moé phong.

5.2.2. Hé thdng cac quan diém va nguyén ly tiép can hé théng

5.2.2.1. Hé théng cac quan diém

(1) Ly thuyét phan tich hé théng coi trong tinh tdng thé, day chinh la quan diém
hé thong, thé hién tinh bién ching trong nghién cttu hé thong. Xuat phat tir quan diém
hé thong, khi nghién ctu mot hé thong can xem xét cac quy luat cua hé thong trong
moi quan hé tuong tic gitta cac thanh phan ciu thanh hé thong va quan hé cta hé
thong v6i moi trudng téc dong lén né. Quan diém do phai dugc lugng hod bing cdc mo
hinh todn hoc mo ta cdc qua trinh clia hé théng. Pong thdi va xu thé phét trién cta hé
thong dugc xdc dinh nhd cdc mo hinh mo phong, va qua d6 ¢ thé phdt hién cic tic
dong hop 1y 1én hé thong. Su phan tich hé thong trong moi quan hé tuong tac gitta cac
qua trinh trong hé thong s€ phat hién tinh "tr6i", ma né khong nhan biét dugc néu chi
phan tich cac qua trinh riéng ré cua hé thong.

(2) Ly thuyét phan tich hé thong thira nhan tinh bat dinh ctia hé thong, bao gom
bat dinh vé muc tiéu, bat dinh vé su trao déi thong tin trong hé thong, su hiéu biét
khong day di ctia ngudi nghién cttu vé hé thong va bat dong do su tdc dong ngéu nhién
tir bén ngoai.

(3) Vi céc hé thong 16n, ton tai nhiéu moéi quan hé phic tap lién quan dén nhiéu
linh vuc khac nhau. Bagi vay, 1y thuyét phan tich hé thong ton trong va thira nhan tinh
lien nganh. Khi nghién ctu cidc hé thong phic tap nhu vay, cin thiét c6 su tham gia
cta nhiéu nganh khoa hoc. Trong qua trinh nhan nghiém phai xem xét dén quyén lgi
clia nhitng d6i tugng khac nhau va quan hé qua lai giita ching trong hé thong. Néu cic
quyét dinh chi vi nhitng quyén 1oi cuc bo thi trong qué trinh phat trién clia hé thong,
cac quy luat dugc thi€t 1ap doi véi hé thong s€ bi pha va.
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(4) Thira nhan tinh bat dinh, 1y thuyét phan tich hé thong chu trong su két hop
gitta phuong phép hinh thitc va phuong phap phi hinh thitc, két hop giita phan tich toan
hoc va kinh nghiém va ton trong vai tro cta tap thé trong nghién ciu.

5.2.2.2. Nguyén ly tiép can hé thdng

Déi v6i nhitng hé thong phuc tap do su ton tai cic yéu t6 bt dinh trong hé thong,
ngudi nghién ctu khong thé ngay mot ldc phat hién hét duge nhitng tinh chat cta hé
thong, ciing khong thé du bdo ngay duoc xu thé phdt trién cta hé théng. Do do, cic
muc tiéu khai thac hé thong ciing chi hinh thanh rd nét sau khi thr phan Gng cua hé
thong bang cédc ky thuat phan tich hgp 1y. Mo hinh mo6 phong déng vai trd diac biét
quan trong trong qua trinh ti€p can hé thong.

Qua trinh ti€p can hé thong 1a qua trinh tim 10i giai cua hé théng trén co s& lién
ti€p 1am rd muc tiéu cha khai thdc hé thong, va xem xét su cin thié€t b6 sung thong tin
vé hé thong.

Nguyén 1y ti€p can tirng budc trong phan tich cac hé thong phic tap dugc coi nhu
12 mot nguyén tic doi v6i nguoi nghién ctu hé thong.

5.3. PHAN LOAI TONG QUAT CAC MO HiNH 61 UU

Hién nay ton tai khd nhiéu cdc phuong phép t6i wu hod c¢6 pham vi tng dung
khac nhau. Trong cdc bai toan k§ thuat ngudi ta c6 gang dua cdc bai todn t6i wu vé céc
dang chuén tic da c6 va c6 thé gidi dugc. D€ 1am duoc diéu d6 cin c6 nhitng gia thiét
vé nhitng diéu kién gian hod sao cho ban chét vat 1y cta bai todn dugc bao toan mot
cach tuong d6i. C6 thé c6 mot s6 mau bai todn t6i vu thich hop khi thiét k& va diéu
khién hé thong ngudn nuéc. Do d6 trong tai liéu ndy chiing toi chi trinh bay mot s
phuong phap dién hinh cho cdc dang 4p dung duoc.

5.3.1. Bai toan tdi uu téng quat
Bai todn t6i uu téng quét c6 thé mo ta nhu sau:
Can tim cuc tri ham muc tiéu c¢6 dang:
F(X) — min (max) (5-20)

V6i hé céc biéu thic rang budc:

g (X)<b;,v6ij=1,2,.,m (5-21)
Hé (5-20) va (5-21) c6 thé viét duéi dang day du:

F(X,,X,,....,X;,...,X,, ) = min (max) (5-22)

véi cac rang budc:
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8, (XX, X s X ) S by
2, (X, Xy, X e X, ) S b,

(5-23)
g (X, X, 50, Xy X, ) S by
g (X, Xy, X5 X, ) S b
Vi céc bién cua ham s6 la véc to c6 dang:
X = (X X25ees Xp) (5-24)
Nghiém t6i wu ctia bai toan toi vu la véc to nghiém :
X* = (xl*, xz*,..., Xn*) (5-25)

5.3.2. Bai toan quy hoach tuyén tinh
Bai toan (5-20), (5-21) duoc goi la tuyén tinh, n€u ham muc tiéu va cac rang
budc déu 1a ham tuyén tinh d6i véi cac doi s6 cua véc to X = ( X, X,..., X,), tiic 1a:

F(X) =) c¢;x, — min (max) (5-26)
i=1
véirangbuoc Y a.x; <b, v6ij=1,2,.,m; (5-27)
i=1
va xj =0 voii=l, 2,...,n

5.3.3. Bai toan quy hoach phi tuyén

Trong trudng hop khi du chi mot trong hai biéu thic (5-20) hodc (5-21) 1a phi
tuyén thi bai todn trén dugc goi la phi tuyén.

Céc bai todn phi tuyén duoc chia ra lam hai loai: quy hoach 16i va quy hoach
16m. Bai todn quy hoach phi tuyén 16i la bai todn ma ham muc tiéu 1a ham 16i, con céc
rang buoc tao thanh mot tap hop 16i. Bai todn t6i uu c6 rang budc dugc goi 1a toi uu ¢
diéu kién, hay con goi l1a bai toan cuc tri vuéng.

5.3.4. Bai toan cuc tri phiém ham

Bai toan t6i vu ma ham muc tiéu c6 dang (5-28) duoc goi la bai toan cuc tri
phi€ém ham:

1(Z) = j F(Z,Z,x)dx (5-28)

X0

V6i Z 1a vée to cot Z =[2,(x),2,(X),,2,(x)]
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Z=[21(x),2,(x)...z, ()T’

zi(x) = dz, (x)/dx

5.4. PHUONG PHAP GIAI CAC BAI TOAN QUY HOACH TUYEN TiNH

Quy hoach tuyén tinh 12 mon toan hoc nghién cttu phuong phdp tim gid tri nho
nhat (min) hoac 16n nhat (max) cia mot ham tuyén tinh (ham muc tiéu) theo mot s6
bién, thod man mot s6 hitu han ring budc dugc biéu dién bing hé phuong trinh va bat
phuong trinh tuyén tinh.

5.4.1. Mot sd vi du
Xin trich ra mot s6 vi du kinh dién vé céc bai toan thuc t& ¢6 thé mo ta theo dang
bai toan quy hoach tuyén tinh.

Vi du 1: Bai toan van tai
C6 m diém san xudt cing mot loai san phdm a va n diém tiéu thu b. Cho ring
trong 1 don vi thoi gian luong cung va cdu bang nhau, tic 1a:

b. (5-29)

m
Y a =
1

i=1

M=

Goi x;; (x; > 0) va ¢, tuong tng 1a lugng san phdm va chi phi van chuyén cho 1

don vi san phdm tir i dén j. Tim phuong dn van chuyén x; sao cho chi phi van chuyén
la nho nhat, tac 1a:

Z=>>c;x;—> min (5-30)

Cac rang budc ctia bai toan s€ 1a:
n
2% =b,
j=1

D ox; =4, (5-31)
i=1
x; 20

Vi du 2: Bai toan thuc don

Gia thir phéi thiét k€ mot thuc don dam bao nhu cdu ham lugng t6i thiéu hang
ngay cua 4 chit dinh dudng la b, b,, b;, b,. Gia st ¢6 hai loai thiic an P, va P, can phai
mua cho thuc don trén. Ham lugng chat trong 1 don vi méi thiic an va gid moi loai
thic an nhu & bang 5-1.
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Bdng 5-1: Bai todn thuc don

e _ . e . Ham lugng chét dinh dudng co trong loai thirc &n
Loai chat dinh dudng | Nhu cu t6i thiéu hang ngay

P1 P2

N1 b, a ap

N2 b, a A

N3 b, as a3

N4 by ay A

Gia tién cho 1 don vi thirc an Cy C,

Tim phuong 4n mua lugng hai loai thitc an 1a x, va x, sao cho tién mua 1a it nhét
ma van dam béo chat dinh dudng t6i thiéu hang ngy.

Theo bai toan dat ra ta c6 ham muc tiéu can t6i vu la:

Z = ¢,X, +¢,X, —> min (5-32)
Va céc rang budc:
a, X, +a,Xx, =b,
a, X, +a,x, =b,
a, X, +a,x, 2b, (5-33)
a, X, +a,Xx, 2b,
X, 20; i=1,23,4

5.4.2. Hai dang co ban ctia quy hoach tuyén tinh
5.4.2.1. Dang chinh tac

Néu ham muc tiéu va rang budc ( 5-20) va (5-21) la céc biéu thic tuyén tinh doi
VGi cdc bién s0, ta c6 mo hinh t6i uu 1a tuyén tinh: M6 hinh tuyén tinh dugc goi la chinh
tic néu cdc rang budc 1a dang thitc. Ta ¢6 ham muc tiéu ctia mo hinh tuyén tinh Ia:

F(X) ¢,x; +¢,x, + ...+ ¢X; +...+¢C X, — min (5-34)
Vi ¢, 1a hing s6 v6i bién thi i.
Vi rang buoc la:

g(X)=a;x, +a,x, +..+a,x =b;;j=1Lm (5-35)
vax, 2 0vé6i i=1, 2,..., n.
Véi b, 1a hang s6 véi rang buoc thit j; a; 1a cc hang s6.
Trong truong hgp bai todn cin tim cuc dai (max), phai nhan ham muc tiéu véi
(-1) d€ dua vé bai todn t6i uu dang chinh tac.
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Bai toan tim cuc dai (5-21) c6 dang:
F(X) ¢,x; +¢,X, +...+¢X, +..+¢ X, — max (5-36)
Vi ¢, 1a hing s6 vé6i bién thi i.

Vi rang buodc la:

g (X)=a;x, +a,X, +..+a,x, =b;j=1Lm (5-37)
vax, > 0véi i=1, 2,..., n;
dugc dua vé dang chinh tic v6i ham muc tiéu:

max F(X) = min(-F(X))
tuc la:

F(X) = - F(X) = - ¢,x, — ¢,x

| —CX, — .. = CX; —..—C X, —> min

Vidu: Tim X = (X, X,, X3, X;) sa0 cho ham muc tiéu:
Z = X+ 2x, - 3x;+ 4x, — max
Vi cac rang budc:
X, —X, +7x, +x, =100
2x, +3x, —x; +10x, =800
X, 20;i=1+4
Puoc dua vé dang chinh tic nhu sau:
Tim X = (X, , X,, X3, X,) sao cho ham muc tiéu:
Z = -X,- 2X, + 3x,- 4x, — min
Véi cac rang budc:
X, =X, +7x; +x, =100
2x, +3x, —x, +10x, =800
X, 20;i=1+4

5.4.2.2. Dang chuan tic
Dang chudn tic 12 dang ma rang buoc 1a bat dang thic, tifc 1a:

= < .1 e -
gj(X) ajlx1 +aj2x2 +...+ajixi +'"+ajnxn _bj ; j=1,m (5-38)

vax,>20vé6i i=1,2,..,n.
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5.4.2.3. Dua bai toan QHTT vé dang chuan tac va dang chinh tac
+ Néu rang budc c6 dang g(X) > b;: Nhan 2 v€ cua biéu thiic rang buoc véi (-1),
dua bai todn vé dang chuén véi rang buoc dang (5-21).

+ Pua bai todn chuén tac vé dang chinh tac:
Bai toan dang chuin c6 thé dua vé dang chinh tic bing cdch thém céc bién phu

vao vé trdi chia cdc bat dang thic. Cé m rang buoc bat dang thiic s& c6 m bién phu. Do
d6 dang chinh tdc méi s& c6 n + m nghiém. Ta co6:

g(+x =05 j=lm (5-39)

n+j

trong d6: x . la bién phu;
n+j :
vax, >20véi i=1, 2,...,n.

5.4.3. Dinh ly co ban va cac dinh nghia vé quy hoach tuyén tinh
5.4.3.1. Dinh ly co ban ctia quy hoach tuyén tinh

Dinh Iy (phét biéu cho dang chinh tic): Phuong én t6i wu clia quy hoach tuyén
tinh chita mot sé bién duong diing bdng s6 cdc rang buoc dang ddng thirc doc ldp,
cac bién con lai c6 gia tri “0”.

Vi du bai toan QHTT c¢6 5 bién va 3 rang budc nhu sau:
F(X) ¢,x;, +¢,X, +...+¢X, + ...+ CcXy = min véin=15
v6i cdc rang buoc dang thic:
a,X; +a,X,+...+a;Xs = b,
2,X; +apX,+ ... +2Xs = b,
ay; X, +apX, + ... + 45X = by — S6rang budéc m =3
Do d6 nghiém t6i vu c6 3 bién khac khong, hai bién con lai c6 gia tri khong.
Chang han nghiém la: X = (*,%,0,0,%).

Néu bai todn t6i uu tuyén tinh dang chinh tic ¢6 nghiém thi nghiém ctlia bai toan
s& nam & cdc diém cuc bién: cdc dinh tam gidc (d6i v6i bai todn phang) va dinh cic da
gidc (d6i vaéi bai todn 3 chiéu) v.v... Cac phuong phap tim nghiém cta bai todn thuong
12 cdc phép thir dan tai cdc diém cuc bién. Gia st da do tim & tit cd nhiing diém
cuc bién ma khong tim dugc mot truong hop nao cé x; = 0 v6i moi i thi bai todn la
vo nghiém.
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5.4.3.2. Khai niém vé phuong an co sé chap nhan dugc
a. Bién co sd (BCS) va bién tu do (BTD)

Gia su ta xét mot bai toan t6i wu chinh tic c6 n bi€n s6, v6i s6 phuong trinh rang
buoc déng thic 1a m. Ta goi:

e Tap hgp cac bién dugc chon tuy y véi gia thiét la x; > o, véi i=1— m,
trong d6 m la s6 cac phuong trinh rang budc dugc goi cac bién co sé.

o Tap hop cdc bién con lai x; v6i j # 1, j = (n-m)—> n dugc goi 1a bién tu do.

b. Phuong dn co sé
La phuong 4n ma cic bién tu do dugc chon bang khong, tifc 1a ta gia dinh x; =0
v6i moi j thudc bién tu do.

Gia tri clia cac bién co s& dugce xac dinh theo thi tuc sau:

- Chon bién co s& clia bai toan

- Gia dinh cdc gid tri clia bién tu do bang khong x; =0 v6i moi j thugc bién tu do.

- Xéc dinh gid tri clia bién co s bang cdch giai hé cdc phuong trinh rang budc
sau khi thay cdc gia tri bang khong ctia bién tu do vao phuong trinh.

c. Phuong dn co sé chdp nhédn duoc
La phuong dn co s& ¢6 cac bién co s6 nhan cac gia tri duong.

d. Vi du
Xét bai toan QHTT

Z = 6x, + 2x, — 5x, + X, + 4x, — 3x, + 12x, > min
Vi cac rang budc:

X +X+X+x,=4

X, + X =2
X5 + X =3 (5-40)
3X, + X3+ X, =6

x,20,j=1,2,..,7
Chon bién co s6:

Phuong an 1:
- Chon céc bién x,, X5, X, X, 12 bién co s0, tic 1a X = (0, 0, 0, x,, Xs, X, X;).

- Thay céac gid tri cia X vao hé phuong trinh rang budc (5-40) tim dugc gia tri
cac biénla X =(0,0, 0, 4, 2, 3, 6).
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Céc bién co sd déu nhan gid tri duong vay phuong 4n 1 1a phuong dn co sé chdp
nhdn duoc.
Phuong an 2:

- Chon cac bién x,, Xs, X, X, 12 bién co s0, tic 1a X = (0, x,, 0, 0,, X5, X, X,).

- Thay céac gid tri cia X vao hé phuong trinh rang budc (5-40) tim dugc gia tri
cac biénla X =(0, 4, 0,0, 2, 3, - 6).

Trong cac bién co s& c6 mot bién (X, ) nhan gia tri am vay phuong an 2 khong
phadi la phuong dan co so chdp nhdn duoc.

5.4.4. Giai bai toan quy hoach tuyén tinh
5.4.4.1. Phuong phap da thi
Phuong phdp dé thi dugc dung khi s6 bién s6 < 4. V& phuong phap nay c6 thé
tham khdo & nhiéu tai liéu chuyén khao. Ta xem xét bai todn phang qua mot vi du.
Bai toan:
% k0 3k
Tim nghiém t6i vu X =(x1,x2) sao cho ham muc tiéu:

Z = ¢,X,+C,X, = max (5-41)
Céc rang buoc:

a,x, +a,x, =2 b,
a, X, +a,x, 2 b, (5-42)
X, 20;i=1,2
Cdch giai
Céch gidi bai todn phang dugc tién hanh nhu sau:
1. V& mién chép nhan dugc (mién D ma X thoa man rang buoc (5-40), xem hinh
(5-1).
+ Néu rang buoc 1a dang thic thi mién chap nhan dugc 1a diém A, giao cla
duong N, M, va N,M..
+ Néu rang budc 1a bat dang thitc thi mién chip nhan dugc 1a hinh AN,OM,
bao gom ca bién AN, va AM,.
2. V& cac duong cung muc tiéu (dudong mirc):

., . 2 ~ N Zo C
+ Cho mot gid tri cu thé Z =Z,. V& dudng x, = —>——1x
Cl CZ

1
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+ Thay déi gia tri Z, ta dugc cac dudong song song. Trén méi dudng ham muc
tiéu c6 cung gi4 tri. Gid tri Z, cang 16n thi dudng x, cang xa diém “0”.

3. Tim nghiém t6i vu:
+ Di chuyén dudng Z, (theo gi4 tri Z,) x4c dinh duoc nghiém cuc dai tai A
+ Néu dudng cling muc tiéu ti€p xic tai 1 dinh thi nghiém t6i wu la don tri.
+ Néu duong cuing muc tiéu ti€p xdc tai 2 dinh (1 canh) thi nghiém t6i uu la

da tri.
X5 X
¥y = zog oy .
¢ )
N, N,
/
Nl Nl
XQ*
( Xi M, M X, ) ;1 M, M, Xy
Hinh 5-1 Hinh 5-2

Truong hop mao rong: D6 v6i bai todn cé n bién x|, X,,..., X, V6i m rang budc.

+ Nghiém t6i vu la toa do cia mot dinh hay nhiéu dinh mién cho phép. Mién
da dién 1a mot da dién 16i (n-m) chiéu.

+ Nghiém don tri néu c6 1 dinh ti€p xic v4i mat cing muc tiéu.

+ Nghiém da tri néu ¢6 k dinh ( k>1) ti€p xdc véi mat muc tiéu, tao thanh 1
don hinh (k-1) chi¢u. D6 1a co s& clia phuong phdp don hinh.

Vi du: Bai toan phan bé dién tich cay trong

Gia str ¢6 khu tudi v6i dién tich 1800 ha dugc quy hoach gieo trong 2 nhém cay:

- Nhém A: D€ gieo trong 1 ha loai cay trong nay cin dén 3 ha dién tich dat (trén
moi ha c6 1/3 dién tich duoc gieo trong va dat trong chiém 2/3 dién tich). Gia tri tién
thu dugc trén moi ha gieo trong 1a 300USD/ha. Dién tich 16n nhat gieo trong loai cay
nay la 400 ha.

- Nhém B: D€ gieo trong 1 ha loai cay nay can dén 2 ha dién tich dat (trén moi
ha ¢6 1/2 dién tich duoc gieo trong va dat trong chi€ém 1/2 dién tich). Gid tri tién thu
duogc trén moi ha gieo trong 1a 500USD/ha. Dién tich 16n nhat 1a 600 ha.
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Hay x4c dinh dién tich gieo trong hai loai cay trén dé lgi ich mang lai dat gid tri
16n nhat.

Goi x, dién tich gieo trong nhém A va x; dién tich gieo trong nhém B. Goi Z 1a
téng loi ich hang nam cia hai loai cay trong, ta ¢c6 ham muc tiéu cin cuc dai 12 va cdc
rang budc nhu sau:

Maximize Z=300x, +500x,
X, <400
X <600
3x, +2x, <1800

X, 20x,20

-
=% 0 X,< 400
1000 " -
(200, 600)
800
X< 600
w600l B
Y
A J
400 % |3% +2 x; < 1800
2001
TXB - U
200 400 669 800 1000
Xpa
Hinh 5-3

Bing phuong phdp hinh hoc (xem hinh 5-3) c¢6 thé tim dugc nghiém t6i vu khi
X, = 200 ha va xz= 600 ha. Gia tri ham muc tiéu Z_, = 300x200+500x600 = 360.000 $.

5.4.4.2. Phuong phap don hinh
Phuong phap don hinh 1a phuong phdp co ban nhat khi giai cdc bai todn quy
hoach tuyén tinh. Phuong phap do G.B. Dantzig dua ra nam 1948.
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Noi dung ctia phuong phap nhu sau: Tim dinh t6i vu ctia da dién cdc nghiém cho
phép bang phuong phdp lan lugt thir cic dinh cla da dién. D€ viéc thir khong phai mo
mam, ngudi ta dua ra thuat todn di tir nghiém x&u dén nghiém t6t hon tic 1a di dan dén
nghiém t&i vu.

Giai bai toan Quy hoach tuyén tinh theo phuong phap don hinh duoc ti€n hanh
bang céch tinh thlr din hodc bang bang goi 1a bang don hinh. Duéi day s€ trinh bay
céch giai bai todn quy hoach tuyén tinh bang céch lap bang don hinh.

1. Bang don hinh

Gia str ¢6 bai todin QHTT c¢6 ham muc tiéu dang chinh tic (5-43) — Dang tim
min (Bai todn tim max c6 thé dua vé dang tim min nhu da trinh bay & trén). Rang buoc
clia bai toan viét dudi dang téng quat cho m phuong trinh rang budc.

Z=cX +CX, +..+CX, +..+¢C X, —> min (5-43)

Vi rang budc:

a; X, +a,x, +.+a,x, +..+a, x, =b

i In“*n 1

a, X, +a,X, +..+a, X, +..+a, X =b,

(5-44)

a_ X, +a  ,X,+..+a_ +..+a X =b_

ml“1

Hoac viét gon dudi dang:

gj(X):ajlx1 +aj2x2 +...+ajnxn :bj; j=1,m (5-45)

Gia st c6 phuong an co s chap nhan dugc X vdi cac bién co s tuong ung la x,,
Xgseees Xjpews X (KY hi€u téng quét Ia X;, j = 1, 2,..., m). Cdc thong tin vé mot bude 1ap
don hinh thuc hién d6i véi phuong an chip nhan duge ghi trong bang (5-2), goi la bang
don hinh tuong tng véi phuong an co sé chap nhan duoc X.

Cac cot va hang trong bang (5-2):
- Cot dau tién ghi hé s6 ¢, ciia ham muc tiéu doi v6i cdc bién co so tuong ting
- Cot 2: ghi tén cac bién co s&

- Cot 3: Gid tri cta cac bién co s dugc xac dinh trén co s& giai hé m phuong
trinh (5-45) véi cac bién tu do 14y bang khong.

- Cot cuoi cung ghi hé s6 0 tinh theo cong thic (5-48) (xem & muc sau).
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- Dong trén cung ghi gid tri cac hé s6 cua ham muc tiéu c; v6i i =1, 2,..., n. Gia
tri nay d6i vdi cdc bién 14y bang khong néu bién d6 ving mat trong hAm muc tiéu.

- Dong thit 2: ghi tén cac bi€n x; v6ii =1, 2,...,n

- Cac 6 tuong tng tir cot 4 dén cot 8 ghi hé s6 cua cic sO hang cua hé phuong
trinh rang buoc (5-44). Hé s6 nay s& biang khong néu phuong trinh rang budc vang mat
bién tuwong tng.

- Dong cu6i cung 1a dong udc lugng cac phan tir twong tng véi cac bién tinh theo
cong thuc:

m
A=) ca;—c véii=1,2,..n (5-46)
j=I
Ghi chi: Céc gia tri ¢; 1dy & cot dau tién; c; lay & hang trén cing theo cot tuong
ting thit i; a; 14y & cdc 6 twong ting v6i cot i.
Bang don hinh 1ap cho phuong dn chon déu tién dugc goi la phuong an xuét phat.

Bang 5-2: Bang don hinh doéi vdi bai todn tim min

(1) (2) 3) 4 () ® | () | © )
, Teén bién co| Giatriclabién| G | - G ¢ | Heso
Hé s6 ¢; | Dong that s6 co s X | e P Xy 0,
Cy 1) Xq X Ay | e i an 0,
@ | o L e | | L |
G ©)] X; X; A | e | e aj, 0,
R T S R R R A S
Cm () X X Amt | e Ani Amn O
A (6) A, A | e A,

2. Giai bai todn don hinh dang bang
Véi bang don hinh dugc xay dung (bit ddu tir bang xudt phat) ti€n hanh cdc budc
lap don hinh d6i v6i phuong an chap nhan dugc nhu sau.

1. Kiém tra tiéu chudn t&i vu:

Neéu céc phan tlr ciia dong udc luong 1a khong duong (A, <0, véi moii =1, 2,..., n)
thi phuong dn co s chidp nhan duoc dang xét 1a t6i uu, thuat toan két thic. Diéu nay
c6 thé ding ngay trong lan thir ddu tién (bang xuét phat).

2. Kiém tra diéu kién hAm muc tiéu khong bi chan duéi (vo nghiém):
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Néu c6 ude luong nao dé (A, > 0 vdi i 1a bat ky) ma cdc phan tlr trong bang don
hinh & cot tng v6i n6 déu khong duong (a; <0, véi j =1, 2,..., m) thi ham muc tiéu

no—

cua bai toan khong bi chan dudi. Thuat toan két thic va vo nghiém.

Néu & 2 budc trén khong x4y ra phai tim dong xoay va cot xoay dé lap bang don
hinh méi.

3. Tim cot xoay
Cot xoay clia bién déi s& 1a cot c6 gid tri udc luong 16n nhat va khong am:

Ay =max (A v6ii=1,2,.,n)>0 (5-47)

Cot tuong ting x;, goi 1a cot xoay, cdc phan tit clia cot xoay 12 ay.
4. Tim dong xoay

Tinh gid tri O

X /a,, néu a;, >0
0, = e B ! (5-48)
+00, néu a; < 0

Dong xoay s& la dong c6 gid tri 0; nho nhat:

6, = min (6,) (5-49)
Phan tir giao diém clia dong xoay va cot xoay goi 12 phin tit xoay, ky hiéu la a,
0'0

- bat a;‘i la cac gia tri thudc cot xoay (cot i, ) ciia bang don hinh dang xét (goi la

bang cii), j =1, 2,..., m.

- bat ago la cac gid tri cia dong xoay (dong j,) cia bang don hinh dang xét (bang
ci),i=1,2,...,n.
5. Lap bang don hinh méi

Lap bang don hinh méi thuc chat 1a chuyén tit phuong 4n co s& chap nhan dugc
cli sang phuong an co s& chap nhan méi. Cach lam nhu sau:

i) Chon bién méi thay thé cho bié€n co s& thudc dong xoay.

ii) C4c phan tir & vi tri dong xoay thudc bang mdéi bang cac phan tl tuong ting &
bang cii chia cho gid tri clia phan tir xoay:

k+l _ _k Lot
ajo; = ajoi /ajOiO voij=1,2,...,m (5-50)

k+1 k
Aj0; 5 A,

. la gid tri cia phan tr m&i va phén ti c@i thuoc dong xoay.
01
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iii) C4c phan tir & vi tri cot xoay clia bang méi déu biang khong, ngoai trir gia tri
phan ti & vi tri phan tir xoay bang 1.
iv) Gi4 tri cua cac phan tr con lai duoc tinh tir phan tr cii theo cong thic:
k+1 _ .k k .k
a; =ay —ay ag /3,050 (5-51)
k+1 k k k
A=A —aijUAiO /2,05 (5-52)
Trong doé:
k+1 ., . 9 A 9 LN .. 9 9 0.
a; - gid tri cua phan tu tai 0 (ij) cua bang moi;
aj.‘i - gid tri cua phan tu tai 0 (ij) cua bang ci;
aj.‘io - gia tri phéan tr 6 (ji,) thudc hang thi j (twong tng v6i 6 dang xét ij) nam
trén cot xoay i, cua bang ci;
k I3 . A LN A A L. 9 A 9 2 N N N
a; - gid tri phan tu 0 (ij,) thudc cot thit i cta phan t dang xét, nam trén dong
xoay j, cua bang cii;
A - gid tri u6c lugng clia bang méi tai cot thi i dang xét;
Af - gid tri u6c lugng cha bang cii cot thit i dang xét;
A,, - gid tri uéc lugng cua bang cii cot ting v6i cot xoay i;
a,0;0 - gid tri clia phan tlr xoay cuia bang cil.
Khi di chuyén sang bang don hinh v6i co s& méi viéc danh gid tim t6i vu lai
duogc bét dau tir bue dau tién cho dén khi da rd hét cdc bién cta bai todn.
3. Vi du minh hoa
Giai bai toan QHTT c¢6 dang:
Z =x, — 6x,+ 32x, + x, + X5 + 10x, + 100x, - min (5-53)
V6i cac rang budc dang phuong trinh tuyén tinh:
X, +0x, +0x; +x, +0x5 +6x, +0x, =9
3x, +x, —4x, +0x, +Ox, +2x, +x, =2
1 2 3 4 5 6 7 (5_54)
X, +2x, +0x, +0x, + x5 +2x, +0x, =6
X, 20;1=12,..,7
Chon phuong an chép nhan dugc (phuong dn xudt phat) véi cac bién co so 1a x,,
X;, Xs5. Tt hé cac phuong trinh rang buodc (5-54) tim dugc phuong an chdp nhan dau
tien X = (0, 0,0, 9, 6, 0, 2). Cic thong tin vé mot bude lap don hinh thuc hién d6i véi
phuong an chip nhan duogc ghi trong bang (5-3).
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Theo tiéu chuin (5-47) va (5-48) tim dugc cot (4) 1a cot xoay, dong (3) la dong
xoay, phan tir xoay c6 gia tri aj i, = 3(c6 dau @).

Trong bang (5-3) cédc gid tri u6c luong A (dong 5) con ton tai cdc gid tri duong
nén chua phai la phuong an t6i vu. Ta phai 1ap bang don hinh méi.

Chon bién co s& méi cho dong xoay la x,. Lap bang (5-4) trén co s& bang don

hinh (5-3).

Tiép tuc doi chi€u véi tieu chudn (5-47) va (5-49) & bang don hinh méi (5-4) tim
duoc cot (5) 1a cot xoay, dong (3) la dong xoay, phan tlr xoay c6 gia tri a0 = 1/3 (co

ddu @).
Bang 5-3: Bang don hinh sé 1 (bdng xudt phdt)
) (2) 3) 4 () ® | () [ @ | @ | (10 | (1)
(1) | Hesoc |Tenbien | Giat 1 I 2 | 1] 1] 10 | 100 [Hess
cdsd | biéncosd X; X, Xs % | % Xs X, 0,
@ | 1 X, 9 1 0 o |10 6 | 0| 9
(3) 100 X7 2 3e 1 -4 0 0 1 2/3
@) 1 Xs 6 1 2 0o [0 | 1 0 6
(5) A 301 108 -432 0 0 198 0
Bdng 5-4: Bang don hinh s 2
(1) 2) (3) @ | 06 6 | () ©) ] (9 | (10) (1)
(1) | Hes6c |Tenbien| Gawi | 1 | -6 | 32 | 1| 1] 10 | 100 | Hesso,
cosd |bién cosd X; X, Xs X | s Xs X,
2) 1 X, 253 | o | 3 | 43| 1] 0 |163] -13 +oo
3) 1 X; 203 1| 13e |43 0|0 23] 13 2
@ | 1 X | 163 | 0 | 53 |43 |0 |1 | 43| -3 | 165
(5) A 0| 233 |—92| 0| 0| -83|_301
3 3
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Bdng 5- 5: Bang don hinh 56 3

(1) (2) (3) @ | ©® | ©® [@)]@® ] © | (10| (11
(1) | Hés6¢ | Ténbién Gia tri 1 6 32 1 1 10 | 100 | Héso 6,
cosd | biéncosd X, x, | x3 """ X | X Xs X,
2) 1 X, 9 11010 [1]o0 0
(3) 6 X, 2 s 1 4 ]o]o 1
(4) 1 Xs 2 500 8 ]ol1] 2] =2
6) | A 231 0| 0 | 0|0 -18]-108

Tuong tu bang cii (5-3) trong bang don hinh méi (5-4) cac gia tri udc lugng A
(dong 5) con ton tai cdc gid tri duong nén chua phai la phuong dn t6i wu. Ta phai lap
bang don hinh méi (bang 5-5). Viéc 1ap bang (5-5) duoc ti€n hanh tuong tu nhu bang
(5-4). Nhung bang (5-4) bay gio la bang cii ciia bang (5-5).

Khi 1ap bang (5-5) dd chon x, 12 bién co s& méi thé chod cho bién co s& & dong
xoay cua bang (5-4).

Trong bang (5-5) tdt ca cac gia tri uGc lugng A (dong 5) khong con ton tai cac
gia tri duong. Boi vay, day la phuong an toi uu.

Nghiém t6i vu 12 X" = (0, 2, 0, 9, 2, 0, 0), gid tri t6i vu cha ham muc tiéu 1aZ" = -1.

5.5. QUY HOACH PHI TUYEN
5.5.1. Khai niém vé quy hoach 16i
5.5.1.1. Tap 16i
Tap Ce R" duge goi 1a 16i néu x, € C, x,e Cthi doan x,x, ciing thuoc C, tic 1a C
chia tét ca cdc diém c6 dang:
x=Ax,+(I-M) x,; 0ZA<L (5-55)
Hinh 5-4 minh hoa tap 16i thod man biéu thic dang (5-55). Hinh 5-5 khong thoa
man biéu thic dang (5-55) khong phai tap 16i.
5.5.1.2. Ham 16i
a. Dinh nghia
Ham f(x) 1a ham 16i trén tap 16i C néu v6i moi cap (x,, X,) thuéc C va moi A

thuoc [0,1], ta c6:

fIAx, + (1-0)x,] < A £(x )+ (1-V)E(x,) (5-56)
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C6 nghia 1a diém x = Ax, + (1-A)x, trong [X,, X,] thi moi diém cta d6 thi f(x)
luon nam dudi M, M, (hinh 5-6).

Hinh 5-4 Hinh 5-5

b. Cuc tri ctia ham 16i

Bat ky cuc ti€u dia phuong nao ctia ham 16i trén tap 16i ciing 1 cuc tiéu tuyét doi
cua ham trén tap do.

Nhu vay, trong quy hoach 106i thi gid tri t6i vu dia phuong ciing 1a gid tri t6i uu
toan thé.

f(x) M.

M,

X1 X X2 X X A

Hinh 5-6 Hinh 5-7

5.5.2. Bai toan quy hoach 13i tdng quat
5.5.2.1. Phat biéu bai toan

Tim X = (x,, X ,..., X,) sa0 cho ham muc tiéu:

F(X) = F(x,, X,..., X,) = min (5-57)
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Vi rang buoec X € C; g(X) <0 v6ij=1,2,...,m (5-58)
Trong d6 C la tap 16i; F, g 1a cdc ham 16i trén C.

5.5.2.2. Diéu kién toi uu

a. Mién nghiém chdp nhéan duoc
D={xeC gX)<0 }j=1,2,.,m

b. Piém yén ngua (hinh 5-7)

» Ham Lagrange L(X,A) = F(X) + ijgj X) (5-59)
i=1
v6i véc to A = (A, Ayyenns Ay)
> Diém yén ngua clia ham L(X,A) 1a diém ( x*, 1¥)
v6i Xe D; A >0 sao cho (X,A*) < L(X*A*) <L(X*A) (5-60)
c. Diéu kién can va du ctia t6i vu
C6 hai dinh 1y dé nhan biét X' 1a gid tri t6i wu.
Dinh ly 1:
biém X' 1a t6i wu khi va chi khi F, (X)) = (VF(X" ), Z) > 0 v6i moi Z € D(X).
Nghia 13, néu di tr X" theo moi huéng ma F(X) déu tang thi ham F(X) dat gia tri min
tai X'

(VF(X"), Z) 1a dao ham theo huéng Z ctia ham F(X) tai diém X'.

Dinh ly 2 (Dinh ly Kuhn - Tucker):
Gia st bai todn quy hoach 16i thoa mén diéu kién Slater:

V6i moi X, thuoce C thoda man rang buoc gi(X) <0 véi j =1, 2, ..., m)

Diéu kién cdn va di dé X' try thanh nghiém t6i wu 12 ton tai mot véc to m chiéu,
khong am:

A=Ay, Agyeos A, 520 cho cap (X', A7) 12 diém yén ngua clia ham Lagrange L(X, 1").

5.5.2.3. Khai niém vé quy hoach 16m
Ham F(X) 13 ham 16m néu ham - F(X) 1a ham 16i.

Ham F(X) 1a 16m khi:

F[Ax, + (1-M)x,] > A F(x))+ (1-A)F(x,) (5-61)

Véi moi X,, X, € R" va moi A nam trong khoang 0 <A <1
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5.5.3. Bai toan quy hoach phi tuyén téng quat
Phdt biéu bai todn
Bai todn quy hoach phi tuyén téng quat c6 dang: Tim gi4 tri t6i uvu (max hoic
min) cua ham muc tiéu
F(X) —» min (5-62)
v6i rang budc :
g(X)<b;j=1,2,...,m (5-63)
Trong d6: X = (x,, X,, ..., X,) € R"; cdc ham F(X) va g(X) la phi tuyén.
Tap cac nghiém chip nhan dugc:
D={XeR": g(X)<b;j=1,2,.,m} (5-64)
Chau y:
Doi v6i bai todn tim cuc dai dang: F(X) — max c6 thé dua vé dang tim cuc tiéu
bang cdch tim cuc tiéu ctia ham -F(X), tifc 1a:
max F(X) = min (-F(X))
Tuong tu vay, néu rang budc c6 dang g(X) > b;; j=1, 2,..., m c6 thé dua vé dang:
g(X)<-b;j=1,2,....,m
5.5.4. Toi wu chia bai toan phi tuyén téng quat
T6i uu toan bo (t6i vu tuyét doi):
max: F(X") > F(X); Xe D (5-65)
min: F(X) < F(X); Xe D
T6i vu dia phuong (t6i vu twong doi):
Néu ton tai lan can V ctia X sao cho:
max: F(X") > F(X); Xe DNV (5-66)

min: F(X") < F(X); Xe DNV
X" 1a nghiém t6i wu; F(X") 12 gid tri t6i uu ctia ham muc tiéu F(X).
Trén hinh 5-8 (d6i v6i ham 1 bién cdc diém A, C la cuc tiéu dia phuong va A la
cuc tiéu tuyét doi; diém B va D 1a cuc dai dia phuwong véi D 1a cuc dai tuyét doi.
Trong quy hoach 16i thi t6i wu dia phuong ciing la t6i uu toan thé. Trong quy
hoach phi tuyén téng quat thi t6i vu toan thé ciing 1a t6i wu dia phuong, nhung diéu
ngugc lai khong ding.
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f(x)

Hinh 5-8

Trong quy hoach tuyén tinh hAm muc tiéu dat gid tri t6i wu tai diém cuc bién clia
mién D. Trong quy hoach phi tuyén, ham muc tiéu c6 thé dat gia tri t6i uu tai trong
hoic trén bién clia D va c6 thé ton tai mot gid tri t6i uu dia phuong.

Khong c¢6 phuong phap chung nao c6 hiéu qua dé giai bai todn quy hoach phi
tuyén. Cac phuong phdp c6 thé chia lam 2 nhém:

- C4c phuong phdp gradient c6 dung dao ham.
- Cac phuong phap truc ti€p khong dung dao ham.

5.5.5. Bai toan quy hoach phi tuyén khdng cé rang budc
5.5.5.1. Bai toan
F(X)=F(x,, x,, X3, .., X, .. ,X,) — min (5-67)
Trong dé: X = (X, Xy, ..., X,) € E"
5.5.5.2. Diéu kién can va di cla téi wu dia phuong
a. Diéu kién can
Nghiém t6i wu phai 1a nhitng diém ma:
-V F(X,) (cdc di€ém dimg) (5-68)
- Ham F(X,) kha thi tai X,
Trong d6 : V _F(X,)la cidc dao ham riéng cap 1, tic la:
OF(X)
0x,

V.FX,)=| (5-69)
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b. Diéu kién du

Nhitng diém dirng phai thod man diéu kién di: Diém ding 12 cuc tri néu ma tran
Hessein c6 x4c dinh duong d6i vé6i bai todn cuc tiéu va x4c dinh am doi véi bai todn
cuc dai. Ma tran Hessein c6 dang:

% % _*F o2 F

2 ﬁxl 5X2 ......... axlax ......... 5X15x
ﬁzF 521: 62F §2F

ﬂxz ﬁxl 2 6x26x ......... ﬁxz ™

HF(X,)= = 7 (5-70)

o2F 22F 02 F ..

Jx ﬁxl ox ﬁxz 0x.0Xx OX . 0x
52F ﬁzF 62F §2F

ﬁxnaxl axnﬁxz ...... 8Xnaxi .......... 5Xi

Ma tran Hessein 12 ma tran doi xing c¢6 dang téng quit A = (a;) cdp n, ¢ xac
dinh duong khi va chi khi dinh thdc c&p n va moi dinh thitc ting vé6i phan tir chéo chinh
déu duong. Tc la:

>0;A, =a, >0 (5-71)

Vi du: Tim min F(X) = (x, -2)* + (x, - 1)’

Ta co:

OF OF

—=2(x1-2); —=2(x2-1

ox1 ( ) 0x2 ( )
Cécdiémdfmgtaia—F:O;a—F:O khi x"=2; xJ =1

ox1 0x2 !
2 2 2

Tinh duoc: oF =0; 6F22;6F:2

ox,0x,  Ox, ox;

Vay ma tran Hessein H la:
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o

Ma tran con chinh thit nhat bang 2 > 0; ma tran chinh thi hai bang 4> 0. Vi vay
ma tran Hessein 12 x4c dinh duong va ham F(X) ¢6 cuc tiéu tai X, = (2,1).

5.5.6. Giai bai toan tdi uu phi tuyén khdéng rang budc bidng phuong
phap st dung dao ham
C6 hai loai phuong phép giai bai toan toi uu phi tuyén:

- Phuong phap dung dao ham: Phuong phap gradient; phuong phap huéng doc
nhat; phuong phap Newton v.v...

- Phuong phdp khong dung dao ham: Phuong phép lap truc ti€p; phuong phap
Pwell; phuong phdp Nelder va Mead v.v...

5.5.6.1. Phuong phap gradient

Phuong phdp gradient 1a phuong phap duoc dung phé bién dé tim cuc tiéu cua
ham. Phuong phép luon hoi tu néu ham cé nghiém t6i wu. Theo phuong phap nay phép
lap dugc tinh theo cong thic:

X(k+1) — X(k) _ X(k) VF(x(k)) (5_72)
Trong doé:

k > 0: budc lap thi k.

A% > 0: 1a hé s6 xac dinh do dai ctia buée di theo hudng gradient. C6 thé chon
A = const cho c4 qua trinh 1ap, hoac c6 thé chon gid tri t6i uu ctia A theo ting buéc
lap theo phuong phép t6i vu 1 tham so6.

VE(X"*): huéng ngugc lai cha gradient tai X .

Ban ddu ta chon diém xudt phat X° thy y. Néu day X* khong hoi tu ta 1ay A nho
hon. Khi & da nho thi X* s& hoi tu vé X'.

Vi du: Tim min cta f(x) = x> +3

Gidi:
Vf(x) = 2x. Chon XV =1 5 2xP=2=20
xP=xO - AVEX?) =1-20A>0.

VEx®Y) =2 xP =2(1 - 2);
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Néu chon A #1/2 thi VE(x") # 0

Va X@ = (1-20) - 24(1 - 24) = (1 - 20)?
Tiép tuc sé duoc & phép lap thi k c6

x® = (1 - 20
Nhu vay, néu 0 < A< 1 thi x* — 0 khi k — +o0
Piém x =0 1a diém cuc tiéu va f(x") = 3.

5.5.6.2. Phuong phap hudng déc nhat
Phuong phdp huéng doc nhat duge thuc hién theo trinh tu sau:

Chon diém xuét phat; tinh VF(X®); [VF(X"

Tinh véc to don vi theo huéng VF(X"):

oo = VE(X™)
R

bat X® = X% -3, s
Dung t6i vu hod 1 tham so:
F(X**Y) = F(),) — min tir d6 tim duoc gid tri t6i uu A, .
Chon di€m méi: X = X® - A S¥
Tiép tuc thuc hién cac phép lap ti€p theo.
Vi du: Tim min cua ham Rosenbrock c6 dang

F(X) = 100(x, - x,°)°
Giai:

Chon diém xuat phat X® = (-0,5; 0,5)

Tinh VE(X®) va |VE(X® )‘ :
a—F =47, 6_F =50
ox1 0x2

HVF(X“’ )

‘ = J472 150" =68.6
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Tinh véc to don vi theo huéng VF(X"):

g0 VEX®) 1 {47
50

" [roc]  aag _} = (0,658; 0,729)"

Véc to S® vuong géc véi dudong cung muc tiéu ctia F(X) tai X* = (-0,5; 0,5)

bat X® =X -2, s

hay : X* = =05 —A, 47
0,5 50

Dung t6i vu hod 1 tham so:

F(X*") = F(&,) =100[0,5-0.729A,—(0,5+0,6851,)*]+(1,5+0,685%,) — min tir d6
tim dugc gid tri t6i vu A, = 0,164

Chon diém méi: thay A = A, =0,164 vao cong thitc X** = X®© - % S©,

XD = {—_00’55 } - 0,164{:—3} — F(X") =2,6

Tiép tuc tinh S**”, cudi cing qua trinh tinh hoi tu tai X* = (1;1) va gia tri t6i wu
cta ham F(X") = 0.

Ciing c6 thé dung Ay = const cho ca qua trinh.

5.5.6.3. Phuong phap Newton
Phuong phiap Newton duge st dung giai phuong trinh c¢6 nghiém gan ding, dong
thoi cling 1a phuong phdp ting dung dé gidi cdc bai ton t6i uu phi tuyén.

1. Phuong phdp Newton gidi phuong trinh c6 nghiém gan ding

Phuong phap lap Newton-Raphson la mot phuong phdp kha hiéu qua khi phai
giai cac phuong trinh ¢6 nghiém gan ding, va do d6 dugc 4p dung kha rong rai d6i véi
céc bai todn thudc hé thong nguén nudc. Ta bat dau tir bai todn c6 mot bién so.

a. Bai todn mét chiéu

Gia su phai tim nghiém xap xi ctia ham s6 f(x) = 0. Néu ham f(x) c6 dao ham
khdc khong, tic la f'(x)#0 v6i Vx. Khi d6 x&p xi nghiém & phép lap n bat ky c6
dang:

X =Xq — foxn)
n+l — 1 f'(xp)

(5-73)
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Trong d6: chi s6 n chi lan lap thd n. Phép lap sé két thic & l1an lap thit n+1 néu
thod man biéu thic c6 dang:
X -X |<¢g 5-74
‘ n+l “n ‘ ( )
va gid tri X, la nghiém ctia phuong trinh.
b. Bai todn nhiéu chiéu
Gia su can tim nghiém xap xi cua hé phuong trinh véi n phuong trinh tuong tng
vGi n bién s6 chua biét:

fi(X)z 0 v6ii=1,n (5-75)
Hoac dué6i dang véc to F(X) = 0.
Trong d6 X 1a véc to X = (X, X,,..., X))
Nghiém gan ding ctia hé phuong trinh trén tai 1an lap thi n la:
Xn = Xn—l - J(Xn—l)_]F(Xn—l) (5_76)
Trong d6 F(Xp-1) 1a gid tri cia ham s6 tuwong tng véi gid tri cia X tai lan lap tha
n-11a X, _1; Xy, 1a gfa tri gan ding cia ham so6 tai lan lap dang xét n; J(X,-1) 12 ma

tran Jacobien tai Xp_q:

0F O0F OF
ox, 0x, 0x,
0F, 0OF, O0F
JXn-1) = ox, 0x, Ox, (5-77)
F OF F
4 oF, . g X=X,
ox, 0x, O0X,

Phuong phdp lap Newton - Raphon dugc dung nhiéu trong phuong phdp gia cic
phuong trinh vi phan. Trong linh vuc nguén nudc duge tng dung gidi cdc bai todn vé
chuyén dong ctia nu6c ngam.

2. Phuong phdp Newton gidi bai todn t6i wu phi tuyén
Phuong phdp nay dugc tién hanh theo cac budc sau:
- Chon diém xuat phdt: gid tri ban ddu ctia X" (diém xuét phat k =0).
- Tinh gia tri dao ham cép 1 tai vi tri xuat phat:
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JOF(X)
0x,
OF(X)
V FX*)= | & (5-78)
OF(X)
Ox
- Tinh ma tran Hesein theo gia tri ban dau:
I aZF ...... aZF
0x,0X, 0x,0X
H(F(X® ) =] v, (5-79)
aZF ------ aZF
0x ,0X, 0x,0x,, |

- Chon gid tri méi: X®V=X%+ L, HEXY).V FX®) =X + 1, .S¥.

Va ti€p tuc véi cac phép lap ti€p theo cho dén khi 7»; du nho s€ dugc nghiém

to1 uu.
Vi du:
Tim (x,, X,) sao cho cuc tiéu ham muc tiéu:
1 1 :
FX)=4x;+x, +—+— — min (5-80)
X1 X2

Giai:
1. Chon diém xudt phat: gi4 tri ban ddu ctia X = (1,13; 3,56).

2. Tinh gia tri dao ham cap 1 tai vi tri xudt phat:

1

4— —
VEXo)=| Xi|=21
| 0,92

I-=

X

2

Tuong tng vdéi gid tri xuét phat dugc chon X = (1,13; 3,56).

3. Tinh ma tran Hesein theo gid tri ban dau:
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29
(0 X 1,41 O
H(FX™)) = -
2| [0 0,04
0 =
X5 |
Glétrl Hil(F(X(O))): 0’71 0
| 0 25

4. Chon gid tri mé6i: XV=XO+ A, H'(FX?). V. F(X™)

2,71 0 4,21 1,13 2,28 ,
(= 1,13 N = -, —>A,=0,112
3,56 0 25110,92 3,56 23

1,13 2,28 0,88
Chon dugc bién méi 1a: XV'= -0,112 =
3,56 23 0,98

Sau khi chon bién méi X" 1ap tiép duogc két qua t6i vu X = (0,5;1). Phuong phép
két thic & bude thi 2. Néu dp dung phuong phap huéng doc nhat phai mat 20 bude
méi dat diém t6i uu.

5.5.7. Giai bai toan téi uu phi tuyén khdéng rang budc bang phuong phap
khong dung dao ham

Céc bai todn dang c6 dién duoc gidi bing cach tim dao ham va xac dinh cic
diém dimg chi phi hop vé6i nhitng dang bai toan c6 thé ham hod dugc. Ngoai ra can
chiing minh su ton tai nghiém va ciac dao ham tuong tng.

Trong cac bai todn k§ thuat nhitng diéu kién nay rat khé thdéa man, bdi vay nguoi
ta tim nghiém ctia bai todn bing cdc phuong phéap do tim t6i wu. Céc phuong phap loai
nay ap dung cho ca bai todn c6 rang budc va khong rang budc.

Phuong phap phé bién dugc d4p dung 1a phuong phap do tim truc ti€p theo budc.
Trong tai liéu nay s€ trinh bay mot s6 phuong phap thuong duogc ap dung trong linh
vuc phét trién nguén nuéc.
5.5.7.1. Phuong phap do tim theo hudng clia Hooke-Jeeves

Phuong phdp Hooke - Jeeves c6 thé goi 1a phuong phép di chuyén theo huéng c6
thé dén diém cuc tri. Su do tim theo huéng c6 thé dugc thuc hién theo ting toa do clia
véc to X.

1. Bai todan: Tim gia tri ciia véc to X = (X,, X,,..., X, ) sao cho:
F(X) — min véi Xe R"
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2. Cach giai
Giai bai toan trén theo cac budc thuc hién nhu sau:

(1) Lua chon toa do ban diu 1am diém xuat phét:

x’ = (xg, X3y X?l) (5-81)
Tuong ting ta c6:
F(x*) =F(x{, X350 X)) (5-82)

(2) Chon mot bién bat ky trong véc to X va do tim huéng c6 thé cho bién dy. Ta
bat dau bién ddu tién x,, cic bién khic dugc gilt nguyén gid tri ban ddu. Gia st ta tang
gid tri clla x, mot gid tri Ax,.

Ta c6: x| =x! + Ax, (5-83)

(3) Tinh gid tri F, = F(x? + Axl,xg.‘., X:)

va tinh AF, =F, - F(XX’) (5-84)

(4) Kiém tra diéu kién:

- Néu AF, <0 ching t6 huéng di chuyén 1a ding ta ¢6 dinh diém do véi x, va
do sang bién khac.

Tic laldy x, =x] + Ax, (5-85)

- Néu AF, > 0 huéng do nay khong vé dugc min (khong dat). Ta phai do theo
huéng nguge lai (1ui) 1dy: x| = x) — Ax,

Tiép tyc tinh F, = F(x! — Ax,,x5...,x) vd AF/ =F-FX’)

Néu AFI' < 0, chiing t6 huéng do tim ding, ta c6 dinh diém d6 va do tim cho
bién ti€p theo, tic la:
x| =x! — Ax, (5-86)
Néu AFI, >0, huéng do tim khong dat, tic 1a roi vao tinh trang "tién thodi ludng
nan". Trong trudong hgp nay ta gilt nguyén bién x,, titc 1a "khong tién ciing khong 1ui":
xi = x? (5-87)

va do sang bién ti€p theo.
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B4t dau

A

(1) Chon diém ban
P gau X°. Tinh FO(X°)

(2) TinhF(xpsk =12,.....,n)

Xy, =x1.v6i i=k;xp =x?v6i ik
AF =F - F,

bung
A
4 Tinh F1 va AF1
Sai
AF1<0
Fk=F,; AFg=F,—F, Sai
AN, Sai v Biing
bung || xl :X.O
v 1 1
AX.=Ax; /2 |4
1 < |AFs |< €
Sai
A
KET THUC

Hinh 5-9: So do tinh do tim t6i wu theo phuong phdp Hooke-Jeeves
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(5) Do tim theo huéng c6 thé cha bién thit hai: Trong khi bién thit nhat da duoc
¢6 dinh theo mot trong céc biéu thic (5-85)+(5-87). Gid sit chon mot gia lugng AX,

cho bién thit hai ta c6:
Chon x} = x)+Ax, vatinh E, = F(x], XJ +AX,, Xy..., X_)
(6) Tinh: AF, =F,-F
Néu AF, < 0. Ta ¢6 hudng di chuyén dat yéu cdu, ta c6 dinh toa do x,va do tim
cho bién ti€p theo, tic 1a chon: x = x)+ Ax, (5-88)
AF, > 0. Hu6ng do tim khong dat phai lui.
Ta chon x; = xg—sz vatinh F, = F(xi, xg —Ax,, xg..., xg)
Tinh AF, =F,—F,
- Néu AFZI < 0. Huéng do tim dat yéu cdu va c6 dinh diém d6 chon:
X) =x5—Ax, (5-89)
Ti€p tuc do tim cho bién ti€p theo.
- Trong truong hop nguoc lai, twong tu nhu d6i v6i bién tht nhat, ta gitt gia tri
cua bién thi hai, tic 1a:
xl2 = Xg (5-90)
va chuyén sang do tim cho bién sau.

(7) Tiép tuc lam nhu cac budc trén diy cho dén cudi cung la xp,. Ta két thiic lan
lap tha nhat.

(8) Sau khi da két thic lan lap thi nhét, tinh gia tri F(X,), v6i:

X' =(x},X} 500 X1) (5-91)
(9) Kiém tra diéu kién :
AF=FX")-FX") <0 (5-92)
o Néu (5-92) khong thod man, huéng do tim khong thdéa man, chuyén sang
budc (10).

e Néu (5-92) thoa man, sy do tim theo hudng nay (xu thé chung doi véi tit ca
cac tham bién) dat yéu cau. Kiém tra thém diéu kién:
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Néu |AF| <€ (5-93)
Trong d6 € 1a s6 duong cho trudc tuy y (sai s6 ctia két qua do tim diém cuc tri)
- Néu (5-93) thoa man, két thiic cong viéc do tim va nghiém t6i vu cia bai toan 1a:
X' =(X5X, 0 X,) (5-94)
- Néu |AF|> €, c6 nghia la huéng di chuyén la ding nhung chua dén diém cuc
tiéu véi sai s6 cho trudc e.

Ta ti€p tuc do tim ti€p, nhung toa do ban ddu cho ldn do tim ti€p theo la diém két
thic d6i véi 1an do tim trude, tac 1a: X° = X', doéng thoi bude do tim dugc chon nhu 1an
do tim trudc do, tuc la:

ldy AXx] =Ax; i=1,n
(10) Trong truong hop AF > 0, chiing té huéng do tim khong dat do da vugt qua
diém c6 gid tri min. Kiém tra diéu kién:
Ax; <&, v6i moii (5-95)
véi g, la sai s6 cho truée doi v6i cac Ax; v6i moi i.
Né€u (5-95) thoa man, két thiic do tim va nghiém cta bai toan.
Trong trudng hop ngugc lai can chia nho bude do tim bang cach chon :

AX; = 1 AX|
2

va tiép tuc quay lai tir budc dau tién, cho dén khi dat duoc cac diéu kién (5-93) va (5-95).
5.5.7.2. Phuong phap do tim theo mau
1. Bai toan:

Tim gia tri cia véc to X = (X,, X,,..., X,) sa0 cho:

F(X) —» min véi Xe R"

2. Cach gidi:

Giai bai toan trén theo cdc budc thuc hién cho budc thit k (bat dau tir k =0):
Céng doan I: Tim tham do buéc 1

Puoc chia thanh cac budc nho nhu sau:

Buéc 1: Lua chon toa do ban dau lam diém xuét phat:
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X9 = (x®,x ., x®) (5-96)

1

(Néu bét dau tr diém xuat phét k =0 thi toa dau 1a: X = (x',x{”,..., X))

DXy e
Tuong ting ta c6:

F(X"¥) = Fx®,x®, .., x¥) (5-97)

Budc 2: Chon mot bién bat ky trong véc to X va do tim huéng c6 thé cho bién dy. Ta
bat ddu bién ddu tién x,, cic bién khic dugc gilt nguyén gid tri ban ddu. Gia st ta tang

gia tri cua x, mot gia tri Ax, .

Ta c6: XD = x4+ Ax, (5-98)

Buéc 3: Tinh gid tri F, = F(x" + Ax,,x%..., x)

vatinh  AF, =F — F(X®) (5-99)
Buéc 4: Kiém tra diéu kién:

- Néu AF, < 0 chiing to huéng di chuyén la ding ta ¢ dinh diém d6 véi x,va do
sang bién khac.

Tic laldy x* =x® + Ax, (5-100)

- Néu AF, > 0 huéng do nay khong vé dugc min (khong dat). Ta phai do theo

huéng nguoc lai (i) ldy: x{**Y = x{¥ — Ax,

Tiép tuc tinh F, =F(x{¥ + Ax,,x\"..., xX¥) va AF, =F, - F(X"“)

PIRRI

Néu AF, <0, chiéing t6 huéng do tim ding, ta c6 dinh diém dé va do tim cho
bién ti€p theo, tic la:

X =x® - Ax, (5-101)

Néu AF, > 0, huéng do tim khong dat, tic 12 roi vao tinh trang "ti€n thodi ludng
nan". Trong trudong hgp nay ta gilt nguyén bién x,, titc 1a "khong tién ciing khong 1ui":

X

(lk+l) —x

@ (5-102)

va do sang bién ti€p theo.
Budéc 5: DO tim theo huéng c6 thé chia bién thi hai: Trong khi bién thit nhat da duoc
¢6 dinh theo mot trong cdc biéu thiic (5-100)+(5-102). Gia st chon mot gia lugng Ax,

cho bién thu hai ta c6:
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&) _ o (0 5 tf — B(x D ®) CI
Chon x5 =x;” + Ax,vatinh F, = F(x;"", x;” + Ax,,x;" ..., X,”)

Budc 6: Tinh:
AF, =F, — F,
Néu AF, < 0. Ta ¢6 huéng di chuyén dat yéu cdu, ta c6 dinh toa do x,va do tim

cho bién ti€p theo, tiic la chon

x$ =xP+ Ax, (5-103)
AF, > 0. Hu6ng do tim khong dat phai lui.

() _ () 3t — B g 0 () (x)
Tachon x,""’ =x;"—Ax, vatinh F, =F(x;""’, x;,” —Ax,,x3"..., X,)

Tinh AF, =F, - F,
- Néu AF, < 0. Hu6ng do tim dat yéu cdu va c6 dinh diém d6 va chon:
x$ =x - Ax, (5-104)
Va ti€p tuc do tim cho bién tiép theo.
- Trong truong hgp nguoc lai, tuong tu nhu d6i vé6i bién tht nhat, ta gitt gid tri
cua bién thu hai, tdc la:
X = x (5-105)
va chuyén sang do tim cho bién sau.

Budrc 7: Tiép tuc 1am nhu cdc bude trén cho dén bién cudi cung 1a x;,. Ta két thic 1an
lap tha nhat.

Nhu vay trong do tim buéc I, tai méi buéc dich chuyén theo bién doc lap, gia tri
ham muc tiéu dugc so sdnh vé6i gia tri clia né tai diém trude. Néu ham muc tiéu dugc
cai thién tai méi budc nao do thi gia tri cli dugce thay thé bing gid tri mdi trong nhiing
so sanh sau d6. Néu ham muc tiéu khong dugc cai thién thi git nguyén gia tri cil.

Coéng doan II: Tim theo mau
Sau khi da két thic lan lap & cong doan I, ta xac dinh duogc gia tri:

Xk (X(1k+l), X(2k+1),...,X§1k+l)) (5-106)
6 budc tim theo mau ta lay:

X2 = mX G - X® XD = mxten - xO (5-107)
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Tiec 1a:

D _ o ® (5-108)

1

Xi(k+2) =mx,

D0 theo méu sé ¢6 toa dd méi la:

X*2) = (x5 x (k2 gy (5-109)

Tinh ham muc tiéu: FX“?) =F(x*, x{ L x2)

Trong do:
x,* - diém co s& ¢ 1an lap ddu X® = XY,
m - s6 bi€n do tim can thiét. Thi du véi F(x,, x,) thi m=2.

Buéc tham do theo miu chi dé x4c dinh toa do méi cho tham do budc 2. Viéc két
luan tham do theo mau c6 thanh cong hay khong chi duoc két luan sau khi thuc hién
tham do budc 2.

Céng doan III: Tham do budc 2

Budc 1: Tham do & buGe 2 dugc thuc hién theo cac bude tuong tu nhu tham do & budc
1, diém xuat phat 12 diém thim do theo mau X***. Tham do & buéc 2 dugc thuc hién
dén bién thit n s& dugc toa d6 maéi:

k3 _ (X(1k+3)’ X(2k+3)’m,xilk+3)) (5-110)

Va tinh: F(X*) = Fx®, x| x99y

Budc 2: Kiém tra sy thanh cong cta tham do theo mAu:

- Néu F(X**?) < F(X**Y), thi tham do theo mau duoc coi la két qua. Khi dé diém
co sd la:
X® = X+ (5-111)

Tiép tuc tham tham do theo mau (quay loai Cong doan II) nhung diém xuat phat
1a X*, 1ay:

(k+4) __ (k+3) _ (b) _ (k+3) _ (k+1)
X = mk X =mX X
T 1a:

x, ' =m x,

- Néu F(X**?) > F(X**Y), thi tham do theo mau duoc coi la that bai. Khi quay lai
tham do budc 1 (quay lai Cong doan I) sao cho xdc dinh huéng méi cé hiéu qua.
Nhung diém xudt phat bay gio 1a diém xuat phét cta tham do budc 2 cla lan thit bai
nay (X*?).

(k+3) _ Xi(b) -m Xi(k+3) - x (D) (5-112)

1
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Néu tiép tuc tham do & budc 1 lién ti€p khong cho hudéng méi thanh cong sé phai
giam gia tri cia Ax; cho dén khi hoac cho huéng méi c6 hiéu qua, hoac khi a, nho hon
mot gié tri cho phép.

Bat dau

v

(1) Chon diém co sd
X? = X°. Tinh F(X?)

v

(2) Tim ki€m tham
> do budc 1 tur diém |«
cd sé X°. Tinh F(X)

Sai + Bung

i E(X) > F(X) ¢

(3) Chon diém co sd méi
bung P F(X°+ = F(X)

v

Gia s6 Ax;<e
4) Timtheo mau

l . (5) Tim kiém tham do
L D ! buéc II
Giam sb6 gia Ax; thac ¢

(6)

F(X) > F(X®) trong (3)
Bing Sai

Hinh 5-10a: So dé thudt todn do tim truc tiép - Do theo mdu

Viéc giam gid tri ham F(X) khi cac gid tri Ax, kha bé chinh 1a nghiém cua
bai todn.
Thuat todn cua phép 1ap nay duoc trinh bay ¢ so do hinh 5-10a.

Phuong phéap nay khac véi phuong phap do tim Hooke-Jeeves ¢ nhu sau: Sau khi
do tim theo bién s6 da hoan thanh d6i véi tat ca ciac bién s6, phuong phap Hooke-
Jeeves s& chon toa do di di chuyén t6i 1am toa do xudt phat cho lan do tim tiép theo,
con phuong phdp do tim theo mau lai tim diém xuét phat méi dé ki€ém tra huéng di
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chuyén ti€p theo. V6i cach lam nay, phuong phap do tim theo mau s& han ché dugc
tinh trang khong thoat ra dugc cac cuc tri dia phuong.

N6i chung cdc phuong phdp khong ding dao ham khac phuc duge cdc trudng
hgp ma ham muc tiéu khong duoc trinh bay dudi dang ham tudng, nhung c6 nhuoc
diém la dé bi roi vao céc cuc tri dia phuong va do d6 khong tim dugc ding nghiém clia
bai todn. Dé khic phuc ngudi ta thuc hién nhiéu 1an do tim véi toa do ban dau duoc
chon khic nhau.

3. Vi du minh hoa
Bai toan:

Tim gia tri ctia véc to X = (x,, X,) sao cho:

F(X) = % — max
(x, +1)" +x;

Giai:
Giai bai toan trén theo cdc budc thuc hién cho budc thit k (bat dau tir k =0):
Cong doan I: Tim tham do buée 1
Buéc 1: Lua chon toa do ban diu 1am diém xuét phat:
X" =(2,0;2,8) Chon AX =(0,6;0,84)
Tinh:  F(X°)=0,059

Buéc 2: Chon mot bién bat ky trong véc to X va do tim huéng c6 thé cho bién ay. Ta
bat dau bi€n ddu tién x,. Gia st ta tang gia tri Ax,.

- Tacé: x{"=x"+Ax,=2,0+0,6 =2,6
“Tinh gid tri F, = Fx® + Ax,,x¥)= F(2,6 ,2,8)= 0,048 < F(X") = 0,059
Hu6ng di chuyén khong dat.

A

lay:  x{" =x{¥ —Ax,=2,0-0,60 = 1,4

1
~Tinh gid tri F, = Fx® —Ax,,x”)= F(1,4 ,2,8)= 0,073 > F(X*) = 0,059
Hué6ng di chuyén dat yéu cau.

Buoc 3: Do sang bién th 2:
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- Tacé:  xV=x© +Ax,=28+0,84 = 3,64

-Tinh gid tri F, = F(x{";x{” + Ax,)= F(1,4 ;3,64)= 0,052 < F(X’) = 0,059

A i
Hué6ng di chuyén khong dat.

ldy:  x® =x© —Ax,=2.8- 0,84 = 1,96

- Tinh gid i F, = Fx — Ax,,x") = F(1,4 ;1,94)= 0,104 > F(X) = 0,059
Hué6ng di chuyén dat yéu céu.

Nhu vay, tim tham do buéc 1 dat va ldy X" = (1,4; 1,94)

Cong doan II: Tim theo mau

Tinh theo mau ta 1ay:

&+D) o (B

X =m x, X;
Tacé: x.2 = 2x."-x tim duge x,% = 2(1,4)-2 = 0,8; x,% = 2(1,96)-2,8 = 1,12
Do theo mau s€ ¢6 toa do mdi la:

x? = (Xiz), X(ZZ)) =(0,8; 1,12)

Tinh ham muc tieu: F(X?)=F(x?, x?)=0,22

1
Cong doan III: Tham do budc 2

Tham do & budc 2 duogc thuc hién theo cac budc twong tu nhu tham do & bude 1,
diém xuit phat 1a diém tham do theo miu X®. Tham do & buéc 2 duge thuc hién dén
bién thit n sé duoc toa d6 mdi:

-Tacé: xPV=x Ax, =0,8+0,6 =14

1

- Tinh gid tri F, =F(x” + Ax,,x{")= F(1,4; 1,12)=0,14 < F(X*)=0,22
Hué6ng di chuyén khong dat.
lay:  x? =x¥ —Ax,=0,8-0,60=0,2

- Tinh gid ri F, = F(x®® — Ax,,x?)=F(0,2 ,1,12)=0,38> F(X*)=0,22

2

Hué6ng di chuyén dat yéu céu.
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Do sang bién thu 2:
CTace:  xP =x? +Ax,=1,12 +0,84 = 1,96
_Tmhgis i F = Fx®;x2 +Ax,)= F(0,2 ;1,96)= 0,19 < F(X*) = 0,22
Hué6ng di chuyén khong dat.
lay:  x$ =xP —Ax,=1,12-0,84 = 0,28
- Tinh gi i F, = F(x? — Ax,,x®)=F(0,2 :0,28)= 0,104 > F(X?) = 0,22
Huéng di chuyén dat yéu cau.
Nhu vay, tim tham do buée 2 dat va 1dy X© = (0,2; 0,28)
Va tinh: F(X®) = (%, x2) = F(0,2; 0,28) = 0,67
Kiém tra sy thanh cong clia tham do theo mau:
Ta cé: F(X(Y)=0,67 > F(X") =0,105. Viéc tham do theo miu c6 két qua.
Piém co s& méi bay gio la: X® =X = (1,4; 1,96)
Tiép tuc tham do theo mau vé6i diém xudt phat 1a X, 1ay:
X4 = mX® - XU = mX® - X0
Ttc 1a:
x,*=2(0,2)-1,4 =-1; x,=12(0,28)-1,96 = -1,4
Tinh FX®) =F (-1; -1,4) = 0,51
Tim tham do buéc 2 vé6i diém xuat phat [a X® = (-1; -1,4) va F(X®) = 0,51
- Tinh gid tri F, = Fx® + Ax,,x")= F(~1,4; —1,4)= 0,43 < F(X*) = 0,51
Hué6ng di chuyén khong dat.

lay:  x{ =x{" —Ax,;=-1-0,60=-1,6

- Tinh gid tri F, = F(x{" —Ax,x{")=F(-1,6;—1,4)=0,43< F(X*)=0,51

2

Huéng di chuyén khong dat yéu cau. Lay x,% = -1.



130 QUY HOACH VA QUAN LY NGUON NUGC

v

B Diém co so: x©, xP, x©

Poi véi cac bude do tim

C6 két qua
------- Thit bai

Poi véi cac bude do tim theo mau
semrne C6 K6t qud
— -~ — That bai

Hinh 5-10b: Minh hoa qud trinh do tim theo mdu theo vi du
- Tacé: xV =xY +Ax,=-1+0,6 =-0,4
Do sang bién thu 2:
- Taco: x =xV +Ax,=-1,4 +0,84 = -0,56
- Tinh gid tri F, = F(x{”;x{"” + Ax,) = F(-1; —0,56) = 3,18 > F(X") = 0,51
Hué6ng di chuyén dat yéu cau.

Ta c6: F(X(P) = 3,18 > F(X?) = 0,6. Viéc tham do theo méu c6 két qua. Diém
co s& mdi bay gio la:
X® = X% = (0.2 ; 0,28)
Tiép tuc tim theo miu vé6i diém xuét phat X va diém co s¢ X = X



CHUONG 5- KY THUAT PHAN TiCH HE THONG... 131

x,2=2(-1)-0,2=-2,2; x,=2.(-0,56) - 0,28 = -1,5.
Tim duge F(X®) = F(-2,2; -1,4) = 0,29
Tiép tuc tham do budc 2 so sdnh véi F(X®).
x,”=-2,2+0,6 =-1,6 > F(-1,6; - 1,4) = 0,43 > F(X®) = 0,29
1
Budc tham do c6 két qua.
x,"”=-1,4 + 0,84 =-0,56 — F(-1,6; - 0,56) = 1,49 > F(X"”) = 0,29

Vi F(X”) = F(-1,6; - 0,56) = 1,49 < F(X(”) = 3,18 nén mac du tham do budc 2
c6 két qua nhung két qua tim mau duoc coi 1a khong thanh cong.

Do vay, ta phai do tim budc 1 véi diém xuat phdt 1a X®. Tiép tuc lam nhu vay

cho dén khi tim ki€m hiéu qua. Doi v6i vi du nay tim duogc téi vu la:

X' =(-1,0;0,0) va F(X") = oo.

5.5.8. Bai toan tdi uu cé rang budc
Cac bai toan toi wu c6 rang budc duoc goi la cac bai toan cuc tri vudng. Co6 hai
loai loai rang buoc: rang budc dang thitc va rang buoc bat dang thiic.
5.5.8.1. Bai toan rang budc dang thiic
Phadt biéu bai todn

Bai todn toi wu véi rang buoc dang thitc ¢6 dang:

F(X) = min (5-113)
Rang budc: gX)=b, j= 1,_ (5-114)
Véi: X =(x, X5, ..., X,) € R" (5-115)
Phuong phdp gidi

Dé giai bai toan loai ndy ngudi ta tim cdch dua bai toan t6i uu vé loai khong rang
budc bang phuong phdp ham phat, hodc phuong phdp nhan tir Lagrange.

Trong tai liéu nay gidi thiéu phuong phap nhan tir Lagrange (L).
Thiét 1ap ham s6 Lagrange (L), c6 dang:
L(X,0) =FX)+ Y A, [ g,(X)-b, | (5-116)
j=1
trong d6 : L(X, 1) 1a ham Lagrange; A la véc to nhan tr Lagrange:

= Oy Agsoees s hr)



132 QUY HOACH VA QUAN LY NGUON NUGC

Nguoi ta chitng minh dugc rang nghiém t6i vu cia ham L (X, A) ciing 1a nghiém
toi vu cua ham F(X) véi rang budc (5-117), tic la:
min( max) L (X, A) = min(max) F (X) (5-117)
Nhu vay, v6i viéc thiét 1ap ham Lagrange bai todn rang buoc dang thic dugce dua
vé bai todn khong rang budc. Tuy nhién, s6 bién ctia bai todn tang thém m bién A,
Bing cich lap ham Lagrange, di dua bai todn rang buoc dang thic vé dang bai
todn t6i uu c¢6 dién khong rang buoc. Dén day, ta ¢6 thé dp dung cdc cach gidi cha bai

toan phi tuyén khong c6 rang budc cho bai toan nay.

Cac diém ding ctia ham L (X, A) la:

oL O0F o (&
= + L. (G.(X)-b. 5-118
0x, Ox, 8Xi(; (G, ) J)J ( )
m G (X
N 9L _OF s S T (5-119)
0x X, o7 o0x
oL &
va — =Y (G.(X)-b)—-=0
o Z( iX)=b)—
K K
oL
= W:(GK(X)—bK) K=1m (5-120)
K
N
vivéi j=K c6——=0
an

K

Nhu vay ta phai gidi h¢ n + m phuong trinh s€ tim ra n + m nghiém cta x; va A;.

5.5.8.2. Bai toan rang budc bat dang thiic
Phdt biéu bai todn

Bai todn t6i wu véi rang budc bat dang thitc duogc viét dudi dang:

F(X) — min (5-121)

vGi Gj(X) <b; J=1m (5-122)
Chu y:

Doi v6i bai toan tim cuc dai dang: F(X) — max c6 thé dua vé dang tim cuc tiéu
bang cach tim cuc tiéu ctia ham -F(X), tifc 1a:
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max F(X) = min (-F(X))
Tuong ty vay, néu rang budc c6 dang g(X) > b;; j=1, 2,..., m c6 thé dua vé dang:
gX)<-b;j=1,2,..,m

Phuong phadp gidi

Trong trudng hop rang buoc 12 bat dang thitc: Nguoi ta cling dua bai todn c6 rang
buoc vé bai toan khong rang buoc. C6 hai cdch dua bai todn rang buoc bat dang thiic
vé bai toan khong rang buoc.

1. Bing c4ch dua thém vao vé phai mot bién phu dé rang buoc bat dang thic try
thanh rang buoc dang thic:

I
B8

Gj(X) + X;j = bj J (5-123)

]
vOi XjZO

Khi d6 ham Lagrange c6 dang (5-124). Nhu vay ta da dua vé dang bai todn rang
buoc dang thitc, duoc gidi tuong tw nhu trudng hop (5.5.7.1):

L(X,A)=F(X)+ %l A(G.X)-b.+x.) (5-124)
i=1 ] ] ] ]
Hay la:

L(X, A)=L(x,, X,,..., X

trong d6 cdc gid tri ctia A = (A, Ay,eeey Ay Ay VA clia X = (X p5eens X
bién s0.

0 My Aoy Ay A Xyp0 X Xpem) (5-125)

n+29°* 2> n+m

X,,.n) 1& céc

n+joeees

Bai todn khong rang budc dang (5-125) bay gio da c6 sO bién tang 1én va la
n+2m bién s6. Nhu vay, thay vi giai bai toan (5-121) véi c6 n bi€n s6 véi rang budc
(5-122) ta c6 bai toan khong rang budc (5-124) véi n+2m bién s6. Sau khi dua bai toan
t6i uu vé dang khong c6 rang buoc ta cé thé dir dung mot trong nhitng phuwong phap
giai da trinh bay & trén do6i véi bai todn t6i wu khong c6 rang budc.

2. Khong thiét 1ap ham L, bai toan t6i uvu dugc giai véi ham F(X) tuwong tu nhu
trudng hop khong c6 rang buoc. Sau d6 cac nghiém tim dugc s& duoc kiém tra xem ¢6
thoa man cdc rang budc hay khong. Nhitng nghiém khong thoa man cac rang budc s€
bi loai.
5.5.8.3. Bai toan c6 rang budc dang thic va bat dang thic
Phadt biéu bai todn

Bai todn t6i wu ¢ rang budc dang thitc va rang buoc bt dang thic duogc viét dudi
dang:
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F(X) — min (5-126)
véi Gj(X) < bj J=1m (5-127)
va h, X)=0

Chu y:
Doi v6i bai toan tim cuc dai dang: F(X) — max c6 thé dua vé dang tim cuc tiéu
bang cdch tim cuc tiéu ctia ham -F(X), tic 1a:

max F(X) = min (-F(X))
Tuong tu vy, néu rang budc c6 dang g(X) > b;; j =1, 2,..., m c6 thé dua vé dang:
g(X)<-b;j=1,2,..m

Phuong phdp gidi
Trong truong hgp nay thiét 1ap ham Lagrange c6 dang:

L(X, A, p) = F(X) +ixj [gj (X)-b, +xj]+iukhk(X) (5-128)
j=1 k=1

V6i p= (W, Woseees M) 12 nhan tir Lagrange mo rong.

Doi v6i bai toan loai nay ham Lagrange m& rong c6 s6 bién 1a n+2m+m,. Cach
giai bai toan ciing duoc thuc hién tuong tu nhu cac truong hop trén.

Céc bai toan t6i uu hod dang c6 dién cé thé duoc giai v6i nhiéu phuwong phéap
khic nhau.

5.6. QUY HOACH PONG

5.6.1. Khai niém chung
Phuong phdp quy hoach dong dua trén nguyén Iy ctia Bellman, dugc phat biéu
tom tat nhu sau:

Mot thé hién t6i uu cé ddc tinh la, bdt ludn trang thdi ban ddu va nhitng quyét
dinh ban ddu nhu thé nao, nhitng quyét dinh tiép theo phdi tao thanh mot thé hién t6i
uu doi voi trang thdi ban ddu, do két qud ciia nhitng quyét dinh dadu tién tao nén.

Thuc chat clia nguyén ly nay 13, thiét lap mot chién luge t6i uu nhiéu giai doan,
sao cho 10i gii & mdi giai doan nhan dugc theo 1oi ich téng cong c6 loi nhat tinh dén
cudi giai doan dang xét. D6 12 co s clia viéc thi€t 1ap ctia phuong trinh truy héi, thé
hién chudi cac bai todn t6i wu nhiéu giai doan.
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Phuong phdp quy hoach dong cho phép dua bai todn t6i wu nhiéu bién vé chudi
cac bai toan t6i vu mot bién s6. Phuong phap quy hoach dong 1a phuong phap duge ap
dung nhiéu trong quy hoach va quéan 1y nguén nudc.

Khi dp dung phuong phap quy hoach dong do6i véi cac bai todn thuc t€ can chu y
diéu kién sau: Ham muc tiéu cia bai todn phdi la ham tach duoc, dugc viét dudi
dang téng ctia cdc ham thanh phan, va m6i ham thanh phan chi chita mot bién doc lap,
tic la:

Z(X,, Xy X,) = D, 2X)) (5-129)
Hoic c6 thé viét dudi dang khai trién:
Z=1z,(X))+2,(X,) + .. + 2;(X;) + .. + Z,(X,) (5-130)

5.6.2. Phuong phap quy hoach ddng véi bai toan phan bé tai nguyén
5.6.2.1. Bai toan

Gia st ¢6 luong tai nguyén X' dugc phan bo cho n doi tugng st dung, gia thiét
rang ham muc tiéu ¢6 dang tach duoc:

Z=1z(x)+2,(X,) + .+ 2,(X)) + ... +2,(X,) (5-131)
ttic 12 ham muc tiéu 1a tdng cdc ham ma trong d6 chi chita mot bién so. Trong (5-131),
cdc gid tri x,,X,...,x, 12 cdc tai nguyén ciia moi doi tuong nhan dugc theo mot phuong

an phan phdi nao d6 thoa mén diéu kién sau:
T _
X' =X +X, +..+X; +...+X, (5-132)

Can xac dinh chién lugc phan bo tai nguyén cho cac doi tuong st dung sao cho
ham muc tiéu (5-131) dat gia tri 16n nhat, tic la:

J =maxZ =max Y Z(x,) (5-133)
X" =1

5.6.2.2. Phuong giap giai cia Bellman

Thuat todn t6i vu dugc giai theo hai hai budc: Bude tinh xuo6i nham xdc dinh cac
thé hién t6i wu c6 diéu kién, budc tinh nguoc duoc thuc hién dé tim nghiém t6i uu doi
vGi cdc bién so.
a. Buéce tinh xuoéi

Bellman di dua ra nguyén 1y t6i wu nhiéu giai doan. DAu tién xem xét chién lugc
phan b6 t6i wu cho hai doi tugng sau d6 1a 3, 4 v.v... dén n d6i tugng & mdi mot giai
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doan, chién lugc t6i uu cho doi tugng dang xét duge két hgp véi chién luge t6i wu & cac
giai doan trudc.

Trude tién xem xét su phan chia tai nguyén giita hai d6i tuong dau tién.

Hai doi tugng thit nhit va thit hai s€ 18y cac gia tri sao cho:

F=1z,(x,)+z/(x,) = max (5-134)
Hoac la:
Zz(Xz) =maX(Z2(X2)+Z1 (Xl)) (5'135)
X

2
V6i diéu kién téng s6 thi nguyén phan cho hai d6i tuong dau tién khong dugc
vuot qua gid tri X, , tic 1a:

X, +x,=X; <X' (5-136)

Trong d6: X - tdng tai nguyén phan cho hai d6i tugng ddu tien; X' 12 téng s6 tai

nguyén.
Vi x, = X, —x, nén (5-135) dugc viét dudi dang:

Zz (Xg) = maX(Zz (Xz ) + VA (Xg - X, )) (5'137)

X,

Giai phuong trinh (5-137) tim nghiém t6i uu.
Ta lap bang 5-6 nhu sau:
- Chia X thanh m miic c6 thé (trong bang 5-6, m =4, coOt (2)).
- Gia dinh m gid tri x, tuong Gng véi cdc mic cha X, , cot (3) bang 5-6.
- Tinh gid tri x, = X, —x, (c0t(4) bang 5-6).
- Tinh gia tri z(x,) va z(x,): cot (5) va (6).
- Tinh gia tri cta F : cot (7)
- Tuong Ging v6i moi gid tri X, , tim dugc gid tri t6i uu:
Z,(X}) =max F va cdc x;tuong dng.

Gid st ta ciing chia X thanh 4 muc tinh toan. Khi d6, s& c6 tdng cong 16 gid tri

c6 thé (xem bang 5-6).
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Mébi mot gid tri c6 thé cha d6i tuong thit nhat c6 thé phoi hop véi 4 gia tri c6 thé
ctia d6i tuong thi hai sao cho ddm bao rang buoc (5-136). Nhu vay, tuong tng v6i moi
mot mic ctia X s& t hop v6i 4 mic cha x, va tao thanh 4 x 4 =16 gia tri c6 thé, tao
ra 4 gid tri cuc dai theo biéu thic (5-137) twong ing v6i méi mic dugc chia cua dai
lugng X .

Gia str sau khi tinh todn theo bang 5-6 ta tim dugc 4 truong hgp cé gid tri 16n
nhét tuong Gng v6i 4 miic clia gid tri X, (cdc gid tri c6 dau (*).

Nhu vay, c6 thé thiét 1ap 4 phuong 4n t6i uu tuong Gng véi 4 gia tri x,. Cing véi
n6 la cic gia tri X va z,(X} ). Lap dugc hai quan hé phu trg dang bang nhu sau:

X; =X5(X;) va z,(X}) (5-138)
Céc gia tri t6i wu trén day duge goi 1a t6i wu ¢6 diéu kién. Céc gid tri ham t6i uu
12 z,(X]) goi la cdc gid tri t6i uu 6 diéu kién clia ham t6i wu.
Tiép tuc nhu vay dé tim cdc phuong 4n t6i wu khi phan phéi tai nguyén cho déi
tuong thit 2 va thi 3. Nhung cac gid tri t6i wu bay gid 12 téng clia gia tri t6i uu ¢ diéu
kién & giai doan trude. Tuc la:

Z3 (X;r) = maX(Z3 (X3)+ Z, (X;r — X5 )) (5'139)

X,

Tiép tuc thuc hién dén budc thi j ta ¢6 cong thifc tdng quat:

Z,(X}) =max(z,(x)) +z,(X] - x))) (5-140)

X;
Véirang buoe: X7 =X +x, (5-141)

T (5-141) c6: X[, =X —x;, do d6 cong thic (5-140) c6 thé viét dudi dang
khac:

Zj (XJT) = maX(Zj (Xj ) + Zj_l (XjT_l )) (5-1403)

X.

J

O giai doan cudi khi j = n ta c6:

z,=7,(X;)=max(z,(x,)+z,,(X, -x,)) (5-142)
Xn
v6i X, =X"=X] | +x, (5-143)

Dén giai doan nay gia tri Z, chinh la gia tri cuc dai cia ham muc tiéu Z.
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Bdng 5-6: Cdc gid tri c6 thé cdc truong hop phdn phoi tai nguyén
cho hai doi tuong dau tién

TT Xg X, X' L =X = XT - X, z(X,) 7(X,) F=z(x,)+z(x,)
(D (2) (3) 4) ©) (6) (7
X, X)) 2xV) |z | 260+ 2(x()
L X Xjy 2X)) | Axw) | )+ X))
! X2(1) (1) N P o)
Xx X3 z(X5 ) 2(X53) Z(Xy3) + (X5 )
Xa Xiy 2Xy) | oz |z + (X))
X2 x{ 2(x2) 7(Xy) )+ «x\Y)
S R o5 X} 2xy) | 2 | 20w+ 2X))
2 | Xy @ SN P )
X23 X3 72(X}5) 2(X53) 7(X53) + z(X}3)
X4 (li) z( X(Z) ) Z(X,4) Z(Xyy) + Z( X(Z) )
Xay x? 2(x7) 2(X51) )+ 2AxY)
; X2 x) 2(x) Z(Xp) xp)+  AxY)
30| Xy O P N R o
X23 X3 z(X}3) 2(Xy3) 7(Xy3) + z( X5 )’
o X\ 20X | x| 2+ X))
Xay X 2xP) 2(X,1) )+ 2(x\Y
S R o5 Xy 2x3)) | dxn) | k) ¥ AXY)
4| Xy A P T “
X23 X3 2(Xy35) 2(X53) 7(Xy3) + z(X5 )
X4 Xij) Xij) 2(Xy4) Z(Xyy) + Xii)

Doi véi mot giai doan thit j bat ky vé6i j =1, 2, 3,..., j,..., n; V6i su bién déi cha dai
luong XjT , twong tu nhu giai doan thu hai ta ¢6 2 cap quan hé:
X =X(X]) va z, =z,(X]) (5-144)
Dén doi tuong cudi cung 1ap dugc quan hé:

X =X(X)H)va z =z (X]) (5-145)
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V6i nhitng cap nhu vay s€ thiét 1ap cac bang (bang 5-7) va luu trit trong may tinh
dé sl dung & budc tinh nguoc. Trong bang 5-7 s6 muc chia cho méi mot doi tugng
khong phéi 1a 4 ma 14y téng qudt bang m.

b. Budc tinh ngugc

Qua trinh tim nghiém X = (x], X},..., X, ) duoc thuc hién & budc tinh nguoc.
Budc tinh ngugc rdt don gian vi khong can thuc hién cac phép tinh t6i vu, ma chi st
dung cdc quan hé da thiét lap & giai doan tinh xu6i ghi trong bang 5-2 dé suy ra
nghiém cta bai todn. Qua trinh tim nghiém & budc tinh nguoc dugc thuc hién theo
trinh tu sau:

- O giai doan cuéi ciing ctia budc tinh xu6i ta da tim duoc gid tri X', theo quan

hé da lap sdn tim duge X"
- Tiép d6 tim duge X, = X" —X va tra quan hé (5-145):
X, =X, (X,,) timdugc X ,.
- Tiép tuc nhu vay cho dén doi tuong dau tién tim duoc cac gia tri toi uu:
X" = (X[, Xysee X ). (5-146)

Bdng 5-7: Bang cdc quan hé phii tro badi toan phdn bo tai nguyén

Giai doan 2 Giai doan 3 Giai doan n
X; Z, (X; ) X; X; Z, (Xle ) X;1 le Z, (XL ) X;l
Xp | 2K | X5 | Xy | Z,X5) | X Xu | Z.X0) | X
X;m ZZ (X;Fm ) X;m X;rm Z3 (X;rm ) X;m XIm Zn (X?n-m ) X:m

Vi du:

Bai toan: Mot tram thuy dién can chay mdy véi cong sudt N. = 250 MW. Can
tim su phan phdéi cong suit cho 3 t6 may phat dién dé phat cong suit N sao cho téng
luu lugng vao nha may 1a nho nhat.
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Gia thiét it nhat phai ¢6 1 may phat phai lam viéc. Tc 1a, cong suit nho nhat cua
tram thuy dién s€ la:

3
N, = Z;Nj =50MW (5-147)
J:

Goi cong sudt ciia cdc méy phdt 1a N, ta ¢6 tong cong sudt 16n nhét ciia cdc may
phét la:

3
DN =N (5-148)
j=1

Quan hé gifta Ivu luong va cong suét ctia moi t6 mdy Qj = fj(Nj), voij=1,2,..,
n, cho trong bang (5-8).

Bdng 5-8: Quan hé cong sudt luu luong cia cdc to mdy

C. sudt T§ Quan hé luu lugng Q (m®/s) véi cong suat clia cac t6 may (103 kW)
may 0 50 60 70 80 90 100
Luu 1 0 20 25 30 35 40 45
lurgng 0 18 23 30 37 44 51
(m¥/s) 0 21 22 24 28 35 50

Cong sudt t6i da cuia mdi may 1a 100 MW, do dé6 c6:
- Cong suét t6i da ctia hai t6 mdy 1a 200 MW
- Cong sudt t6i da ctia 3 t8 mdy 1a NL .. =300 MW.

Ham muc tiéu theo bai toan dat ra duogc vi€t dudi dang sau:

Qn= in(Nj):min (5-149)

3

3
V6i rang buoc 1a: S0MW <> N, <N, (5-150)
j=1

Cdach gidi:
Budc tinh xuoi:
Trudc tién ta xét phan phoi cong suat cho hai t6 may.

Ham muc tiéu d6i voi 2 t6 mdy s& Ia:

QQ(NE):maX(Qz(Nz)"'Q](N; _Nz)) (5'151)
N

2
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Véi N; —=N, =N, (5-152)
Trong doé:

N,, N, tuong ting 12 cong suét clia t6 mdy 1 va t6 mdy 2;

Q,(N)) va Q,(N,) 1a luu lugng ctia t6 mdy 1 va 2 tuwong ting v6i cong suit N, N,;

N, 1a téng cong sudt clia hai t6 may ddu tién, phai thoa man rang budc:

50MW < N} <200M (5-153)

Gia st ta chia cong suéit N thanh cdc mic v6i bude chia [a 10MW. Lap bang

phuong 4n phan phdi cong sudt va tinh luu lugng téng cong cua hai t6 mdy ddu tién
(bang 5-9).

Tu két qué tinh todn & bang 5-9 ¢6 thé chon ra céc phuong 4n t6i uu theo céc cip
chia clia ddc trung N va lap dugc quan hé gifta 3 dai lugng NJ, N, va Q) (N,) (bang
5-10). Ta xem xét cac phuwong 4n phan ph6i cong sudt cho 3 t6 may. Téng luu lugng
ctia 3 t6 may dugc xac dinh nhd phuong trinh dang truy hoi:

Q3 (N;r) = maX(Q3 (N3)+ Q2 (N;r - N3 )) (5'154)
N3
Dé gidm khoéi luogng tinh todn (vi day 1a vi du minh hoa) ta chon budc tinh todn

h =50MW.
Téng cong suét 3 t6 may s& nam trong khodng:
S0MW < N7 <300 MW

Theo phuong trinh (5-154) ta 1ap bang (5-11) vé cdc phuong dn phan phéi cong
suét cho 3 t6 mdy, trong d6 cong suét clia 2 t6 mdy dau tién 1a cdc phuong 4n t6i uu
khi xem xét cdc phuong 4n phan phéi cong sudt gitta 2 t6 mdy do.

Tur két qua tinh todn & bang (5-11) ¢6 thé chon dugc cic phuong 4n t6i wu c6
téng luu luong qua céc t6 may la nho nhat. Két quéa ghi trong bang (5-12), la két qua
cudi cuing cua qud trinh tinh todn. Gi4 tri t6i wu tuong ung véi cdc mic quyét dinh vé
cong sudt ma 3 t6 mdy phai dam nhiém.

Néu ta quyét dinh 3 t6 mdy phai chay mdy v6i cong suét tdng cong la 250 MW,
thi phuong an t6i vu tuong tng s€ 1a phuong an 5 trong bang (5-11).

Buidce tinh nguoc:
Theo thuat todn nguoc tim dugc 161 giai cuia bai toan ghi ¢ bang (5-13).
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Bdng 5-9: Cdc phwong dn phdn phoi cong sudt cho hai té mdy ddu tién

1T NJ N2 N1=NT-N, Q(N1) Q,(N2) F = Qi(Ny)+Qu(Ny)
1 200 100 100 45 51 96
2 190 90 100 45 44 89
3 - 100 90 40 51 N
4 180 80 100 45 37 82
5 - 100 80 35 51 86
6 170 70 100 45 30 75
7 - 100 70 30 51 81
8 160 60 100 45 23 68
9 - 100 60 25 51 76
10 80 80 35 37 72
1" 90 70 30 44 74
12 70 90 40 30 70
13 150 50 100 45 18 63
14 100 50 20 51 4l
15 60 90 40 23 63
16 90 60 25 44 69
17 80 70 30 37 67
18 70 80 35 30 65
19 140 50 90 40 18 58
20 90 50 20 44 64
21 60 80 35 23 58
22 80 60 25 37 62
23 70 70 30 30 60
24 130 50 80 35 18 53
25 80 50 20 37 57
26 - 60 70 30 23 53
27 70 60 25 37 62
28 120 50 70 30 18 48
29 70 50 20 30 50
30 60 60 25 23 48
31 110 50 60 25 18 43
32 60 50 20 23 43
33 100 0 100 45 0 45
34 100 0 0 51 51
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T N N2 N1=NJ-N, Q,(N1) Q,(N2) F = Q,(N;)+Q,(N,)
35 50 50 20 18 38
36 90 0 90 40 0 40
37 90 0 0 44 44
38 80 0 80 35 0 35
39 80 37 37
40 70 70 30 30
41 70 30 30
42 60 60 25 25
43 60 0 0 23 23
44 50 0 50 20 0 20
45 50 0 0 18 18

Bdng 5-10: Cdc phuong dn phdn phéi téi wu cé diéu kién cho hai t6 mdy ddu tién

T N? N2 Q! =max F T NI N2 Q;=max F
1 200 100 9 12 120 50 48
2 190 90 89 13 120 60 48
3 180 80 82 14 110 50 43
4 170 70 75 15 110 60 43
5 160 60 68 16 100 50 38
6 150 50 63 17 90 40
7 150 60 63 18 80 35
8 140 50 58 19 70 70 30
9 140 60 58 20 70 0 30
10 130 50 53 21 60 60 23
11 130 60 53 22 50 50 18
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Bdng 5-11: Cdc phwong dn phdn phoi cong sudt cho 3 t6 mdy

TT NJ N, NJ =N; -N, Q,(N)) Q,(N) F=Q,(NJ)+Q,(N,)
1 50 0 50 18 0 18
2 100 50 50 18 21 39
3 150 50 | 100 | 38 21 59
4 100 50 18 50 68
5 0 150 63 0 63
6 | 200 50 150 63 21 84
7 100 | 100 | 8 50 88
8 0 200 9 0 9
9 | 250 50 200 9% 21 117
10 100 | 150 | 63 50 113
11| 300 100 200 9% 50 146

Bdng 5-12: Cdc phuong dn phdn phoi toi wu cé diéu kién cho hai t6 mdy ddu tién

T N7 N, Ql=maxF T N' N, QI=maxF
1 50 0 18 4 200 50 84
100 50 39 5 250 100 113
150 50 59 6 300 100 146

Bdng 5-13: Két qud phdn phéi cong sudt véi cong sudt tong la 250 MW

T8 may 1 2 3
Cong suat (MW) 100 50 100
Luu lugng (m¥/s) 45 18 50

5.6.3. Phuong phap quy hoach déng tim quy dao hoéc trang thai tdi uu
Phuong phap quy hoach dong véi bai toan trang thai thuong dugc ap dung trong
mot s6 bai todn t6i uu c6 chita bién thay déi theo thoi gian. Do do, loai bai todn nay rat

dugc luu tam.

Bai todn loai nay la bai todn tim quy dao t6i wu. Thuat ngit “quy dao” dugc hiéu
theo hai nghia: khong gian va thoi gian.
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Vi du 1: Cin xay dung mot duong day tai dién n6i 2 thanh ph6 A va B. Tim
tuyén xay dung duong day sao cho chi xay dung 1a nho nhat. Khi d6 tuyén xay dung
dudng day s€ 1a quy dao theo nghia khong gian.

Vi du 2: Xac dinh qua trinh luu lugng thio qua nha may thiy dién trong thoi
gian mua kiét sao cho téng ning dién trong thoi gian van hanh la I6n nhat. Su thay déi
luu lugng qua nha mdy lam thay déi muc nudc hd chita. Qué trinh thay déi muc nudc
ho theo thoi gian dugc coi 1a quy dao theo thoi gian.

Cac bién mo ta quy dao (theo thoi gian hoac khong gian) goi la bién trang thai.
Bai toan quy hoach dong loai nay goi 1a bai toan quy hoach dong véi bién trang thai.

Nguyén ly co ban cua bai todn toi vu trang thai cling tuong tu nhu bai toan phan
bd tai nguyén. Bai toan t6i vu ciing dugc thuc hién theo hai budc: budc tinh xuoi va
budc tinh nguoc. & budc tinh xuoi, thuat todn duoc thuc hién nhdm tim ra chudi cac
nghiém t6i wu c6 diéu kién, sau d6, thuat toan nguoc cho phép tim trang thai (quy dao)
toi uu cla ca qua trinh.

5.6.3.1. Phat biéu bai toan

Bai toan véi bién trang thai la thoi gian dugce dat ra nhu sau:

Gia s ta phai dua trang thdi ctia hé thong tr thoi diém ban dau ¢, dén thoi diém
cudi t, (hinh 5-11). Goi X, la trang thdi ban dau cua d6i tuogng; x,; 1a trang thdi cua doi
twong nghién citu & thoi doan cudi cing t, vdi i la bat ky trong s6 m trang thdi c6 thé
ctand: i=1,..., m. Cin tim qu§ dao di chuyén clia d6i tugng tlr trang thai ban dau X,
dén trang thai cudi ciing x,; sao cho quy dao d6 12 t6i wu. Trong qué trinh di chuyén tir
trang thai ban dau X, dén trang thdi cu6i cung x,;, d6i tuong nghién cttu s&€ tao ra mot
“hiéu ing” nao d6. Dang cua hiéu ung rat da dang tuy thudc vao dang cua bai toan: co
thé 1a nang lugng can tiéu hao, ¢6 thé 1a nang lugng sinh ra trong qua trinh di chuyén,
ciing c6 thé 1a chi phi can thiét trong qud trinh di chuyén tir trang thdi nay sang trang
thdi khac v.v... Sau day, dé tién st dung ta goi chung cac hiéu tng d6 1a ndng luong.

Goi Z (x,,;,X,) 12 “nang lugng” sinh ra trong qud trinh di chuyén cla d6i tugng tir
trang thdi ban ddu X, dén trang théi cudi cung x, ;. Can tim quy dao di chuyén ctua d6i
tugng X, —> X,; V4i i 1a trang thdi bat ky tai thoi diém cudi, sao cho ham nang lugng:

F=7 (x,,,X,) = max (min) (5-155)
Quy dao tuong ung s€ la quy dao téi wu.

n,i,”

Ta chia thoi ky t,+ t, ra nhiéu thoi doan n6i ti€p nhau, gia st ta chia lam n thoi
doan. O méi thoi doan, trang thdi clia d6i tuong c6 thé 12 bét ky trong gi6i han hoat
dong cua né (xem hinh 5-11). Ky hiéu X, ; la trang thdi c6 thé clia d6i tuong & thoi

doan thit j (chi s6 chi thdi doan); i 1a chi s6 chi trang thdi ctia d6i tugng & thoi doan dé.
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0 m6i mot thoi doan dugc phan chia, trang thdi cta d6i tuong chi nhan nhitng gid tri
thoa man diéu kién:

i
min

X ij,injmx véii=1,2,...,n;j=1,2,...,m

Trong d6, x, va x| tuwong tng la gi6i han trén va giéi han dudi clia trang thai
tai thoi doan thi j da phan chia.

Ky hiéu z,(x;;,x;,,) la "nang lugng" nhan dugc khi d6i tugng di chuyén tir
trang thdi k bat ky ¢ thoi doan j -1 1a (x_, ), dén trang thdi i bat ky ¢ thoi doan j la
(X,;). Ta phan tich cic trang thdi t6i wu dé doi tugng khi né di chuyén tir trang thdi
ban ddu x, dén trang théi (x,,). C6 vo s6 cic quy dao d€ doi twong "chuyén dong" tir

toa do ban dau x, dén trang thdi x,;, nhung chi c6 mot quy dao t6i vu.

2

1
9 Quy dao téi uu

Hinh 5-11

Theo nguyén 1y Bellman, bai todn t6i uu trang thdi, duoc phat biéu nhu sau:

Quy dao t0i uu, dé mot doi tuong di chuyén tir trang thdi ban ddu x, dén trang
thai X, bdt ky ¢ giai doan thit j, la quy dao ma khi di chuyén trén né sinh ra mot
"ndng luong toi uu".

Ning lugng t6i uu nhan dugce 1a cuc tri cua téng cdc nang lugng dé doi tuong di
chuyén tir trang thdi ban ddu dén trang thdi (x,_, ) cong v6i nang lugng dé€ dGi tugng

di chuyén tir (x i) dén trang thdi x ;. Nhu vay, can tim trang thdi nao trong s6 cdc
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trang thdi ¢ thoi doan truée d6 (x,,,) v6i k = 1, m, dé dGi tuong khi di chuyén tir

x,di qua n6 dén x,; dat nang lugng toi uu.

Vi qu§ dao chuyén dong tir x,di qua (X, ) dén x, phai la quy dao t6i uu, do
d6, quy dao tir x, dén trang thdi can tim trudc d6 (X, ) cling phdi la quy dao t6i uu.
Bai vay, phai tim quy dao ndo trong s6 cdc quy dao di chuyén cla doi tugng tir x, dén
trang théi batky (x, ) 0 giai doan j - 1 la quy dao t6i uu. Quy dao t6i wu phai la quy
dao ma nang luong sinh dat gid tri cuc tri. Nang lugng nay bang téng niang luong toi
uu dé h¢ thong di chuyén tir x, dén (x,_,, ) cong véi nang lugng sinh ra khi d6i tugng

di chuyén tir trang thdi t6i wu & thoi doan trude d6 (X,_, , ) dén trang thai (x_,).

Mot cach tuong tu, cin tim trang thdi nao trong s6 cdc trang thai trudc do
(X, ) O giai doan j - 2, d€ khi d6i tugng di chuyén tir trang thdi ban ddu x,, qua n6

dén (x._, .) dat nang lugng toi uu.

j-Li

Ct nhu vay ta can tién hanh nhitng budc tuong tu theo chiéu ngugc lai cho dén
trang thai ban du.

Nhu vay, dé tim dugc qu§ dao t6i uu, ta can thiét lap cic quy dao t6i uu c6 diéu
kién bét diu tir trang thdi ban dau (budc tinh xuoi), sau do, trong budc tinh nguoc, tix
trang thai t6i wu c6 diéu kién & giai doan cu6i cung, ta lan ngugc lai s& duge quy dao
toi vu cua bai toan.
5.6.3.2. Phuong phap giai
a. Buéce tinh xuoéi

Trudc tién ta xem xét "nang luong" dé d6i twong di chuyén tir trang thai ban dau
X, dén trang thdi bat ky cua né & thoi doan thit nhat (j =1). Tai thoi doan thit nhat, doi
tuong c6 thé di chuyén tir trang thdi ban ddu x, dén trang théi bat ky x, ,. Him nang
luong dat duge khi doi tugng di chuyén tir trang thai ban dau x, dén trang thai bat ky

x,; lar z(x,;,%,), véi i=1, m.

O thoi doan ddu tién, ta chua tim trang thai t6i vu.

Sang giai doan thit hai, d6i tugng ciing c6 thé di chuyén dén trang thdi bat ky
X, ;. C6 v0 s6 cdc quy dao trang thdi tr x, qua céc trang thdi bat ky ¢ thoi doan j =1

dé dat dén x, . (v6i ila bat ky). Ta can xdc dinh xem trang thdi nao & thoi doan trude
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dé (j = 1), dé khi doi tuong di chuyén qua dén trang thai X, cho gid tri t6i uu vé ning
lugng, tuc la:

Z,(X,;)=max (z,(X,;, X, ) +2z,(X,,,X,)) (5-156)

X2,i

véik=1,2,.,m;vai=1,2,...,m(néu d tat ca cic thoi doan, viing gidi han clia
hé théng déu dugc chia thanh m trang thai).
Trong doé:

z,(X, »X,) 1a "nang lugng" sinh ra khi d6i twong di chuyén tir trang thdi ban ddu

X dén trang thai X 6 thoi doan dau tién;

z,(X, ;,X, )12 nang luong sinh ra khi d6i tuong di chuyén tir trang thdi X o giai

doan 1 dén trang thdi bat ky x 0 giai doan 2.

Vé6i méi trang thai thit i & thoi doan thit 2, s& tim dwoc mot gid tri x|, & thoi
doan thit nhat d€ cho quy dao x,— X, —X,, 1a quy dao t6i wu. Tuong tng véi mdi
trang thdi thit i (i =1, m) c6 mot gid tri x|, . Ta s&€ c6 m quy dao dat t6i wu dén cac

trang thai x,, voii=1,2,..., m.

bat Z,(X, ) =7, (X, »Xg) (5-157)
Ta c6 thé viét lai biéu thiic (5-156) duéi dang sau:

Z,(X,;)=max (z,(X,;,X, ) +7,(X,)) (5-158)

X2,i

Trong d6: z,(x, ) la gid tri t6i wu khi d6i tugng di chuyén tir x, dén x,,, véi k 1a
bét ky & thoi doan thit nhat.

Theo két qua tim dugc, ta 1ap dugc cap quan he x7, ~ X

Thoi doan thtt 3, cn phai tim trang thdi ndo trong s6 cdc trang thdi c6 thé & thoi
doan thi hai X o dé khi doi tugng di chuyén tir trang thdi ban ddu qua né dén trang
thai X, dat nang luong t6i wu. Piéu kién dugc thod man dugc mo ta theo biéu thifc sau:

i

Z,(x5;) =max (z,(X,;,X,,)t2,(X,,)) (5-159)

XS,i

Trong do:
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z,(X, )12 nang luong t6i wu khi d6i tuong di chuyén tir trang thdi ban ddu X,

dén trang thdi X da dugc xdc dinh & thoi doan thi 2.

z,(X; X, ,) 1a nang lugng khi d6i tuong di chuyén tir trang thai x,, (v6i k 1a bat
ky), dén trang thdi x,; & thoi doan 3.

Tuong tu nhu & giai doan 2 ta tim dugc trang thdi X}, t6i vu ¢ thoi doan trude d6
(thoi doan thit 2), dé d6i tugng di chuyén tir trang thai ban ddu x, qua né dén trang
théi x_ bat ky & giai doan 3. Nhu vay, dén giai doan 3, ta c6 quy dao t6i uu

%

Xy =X — X, —X5,;.Va tuong ty ta lap dugc cap quan h¢ x; , ~ X

0

Dén thoi diém bat ky thit j ta ¢6 biéu thic téng qudt clia bai todn t6i wu c6 diéu
kién:
Zj (Xj,i )= maX(Zj (Xj!i Xk )+ ZJ;] (inl’k ) (5-160)
X,
)1
Tuong tu nhu tit ca cdc thoi doan trén, & thoi doan bat ky thi j, ¢ thé tim dugc
mot trang thdi ¢ thdi doan truée n6 j - 1 1a X7, dé khi d6i tugng di chuyén tir quy dao
t6i wu trude d6 (quy dao t6i vu tir trang thdi ban dau x, dén trang thdi X, , ) dén trang
thdi bat ky xj j cho gid tri toi wu. Nhu vay, dén giai doan tht j ta c6 quy dao t6i vu tr
trang thdi ban dau x, dén trang théi bat ky Xj i la:

s

Xo =X, —X, ~X3, —..—X;;.Vacocapquan he X, ~ X,

Pén thoi doan cudi cung j=n, taco :

Z,(x,)=max(z, (X, X, )+2Z, (X)) (5-161)
Trong d6: xp j 1a trang thdi can dat dugc & thoi doan cudi véi i =1, 2,..., m. Gid
tri Zpn(Xp,i) chinh 1a gid tri t6i vu cua ham muc tiéu, dé dua hé thong tir trang thai ban
dau dén trang thdi xy j bat ky & giai doan cudi. Tai thoi doan cudi, véi moi trang thai
duoc 4n dinh trong s6 céc trang thdi c6 thé i (v6i i =1, 2,..., m) clia nd, s& tuong ng c6
mot qu§ dao toi wu khi né di chuyén tir trang thai ban diu dén trang thai dé.

Trong thuc t€, & thdi doan cudi cing ¢6 thé xdy ra hai trudong hop sau:

1. An dinh truéc mot trang thdi nao d6 trong s6 cdc trang théi x,; ma d6i tugng
can phai di chuyén dén. Khi dé, tir trang théi &4n dinh trudc, tinh todn theo budc tinh
ngugc (xem muc sau) s€ dugc quy dao toi uu tuong ung.
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2. Can x4c dinh trang ndo trong s6 cdc trang théi x,; d€ ¢6 quy dao t6i uu toan
cuc. Trong trudong hgp nhu vay, gia tri t6i wu s€ 1a cuc tri cua cac gia tri t6i uu trong s
m trang thai c6 thé & giai doan cudi, tiic 1a:

Zp = max(Zp(X(p,); 1= 1, 2,..., m)) (5-162)

Tuwong tu nhu bai todn phan phdi tai nguyén, ta 1ap bang cac quan hé giita trang
thai t6i uu & thoi doan trudc d6 véi trang thai bat ky cla thoi doan dang xét (bang
5-14). Cac quan hé nay dugc luu trong bo nhé cua may tinh va dugc st dung & budc
tinh nguoc.
b. Budc tinh ngugc

Véi trang thdi x, nao do6 (gid st 1a xp 3), theo quan hé ¢ bang (5-14), tim dugc
mot trang thdi t6i wu x} | = X, v6i k 1a mot chi s trang thdi cu thé nao d6 tuong
ting vdi trang thai can dat & giai doan n la x, = Xp,3- Chang han ta tim duoc k = 2, khi

:X*

7z *
do: x| L2

s

C6 dugc gid tri x|, , ta ti€p tuc dung bang quan hé¢ tim ra chudi cdc trang thdi

t0i uu (quy dao t6i uvu tr) x| | dén X :

5

(Xg>X] 5 X3 5000 X 500 X ) (5-163)

Bang 5- 14: Bang quan hé phu tro sit dung cho budc tinh nguoc

y Giai doan
Trang théi

2 3 n

1 Y . . L.
Xk ~X21 Xy k™ X3,1 X1k~ Xn,1

VVVVVVVVVVVVVVVV é” ] * e * ~ . * ~
Xk ~X22 Xy k" X3,2 Xk~ Xn,2

* * *

3 Xk ~X23 Xk~ X33 ) X1k~ *n,3

m *L * oL . * ~
Xik~X2m X5k~ X3 m Xo-xk ™ Xnm

5.7. AP DUNG PHUONG PHAP TOI UU HOA TRONG QUY HOACH QUAN LY
NGUON NUSC

Phuong phap t6i uu héa khi dp dung trong quy hoach va quan 1y ngudn nudc rat
da dang. Trong tai liéu nay trinh bay mot s6 tng dung cu thé dé minh hoa cho phuong
phép tdi vu hoda.



CHUONG 5- KY THUAT PHAN TiCH HE THONG... 151

5.7.1. T8i wu véi bai toan thiét ké hé théng
Vi du 1: Bai todn thiét ké hé théng hé chita cdp nuée

Gia st thiét k€ hé thong gébm 3 ho chita va ¢6 nhiém vu cap nudc cho viing A véi
qua trinh luu lugng can 1a q(t). Xéc dinh dung tich hiéu dung cua 3 ho sao cho chi phi
xay dung cong trinh 1a nho nhat. S€ ¢6 3 cong trinh hé chida duge dua vao xem xét
trong bai toan quy hoach va c6 3 loai kha nang phuong an cong trinh:

1. Xay dung ho chita 1 va hd chia 2 v6i quy mo6 tuong tng 1a V, va V,:
Ve, V£V, ;5 Ve, £V, <V,
Vc¢,,Vc, - dung tich chét cia ho HC1 va HC2

Vo » Vo - dung tich 16n nhat cho phép tuong tng véi muc nuée dang binh
thudng cho phép cuta hai ho.

2. Xay dung h6 2 va ho 3 v6i quy mo V,va V,: Ve, <V.<V,

Véi Vg, la dung tich chét ctia hé HC3; V,,, 1a dung tich 16n nhét cho phép ctua ho
HC3 tuong tng v6i muc nudc dang binh thudong cho phép.

3. Xay dung ca 3 ho chita v6i quy mo V,, V, va V..

Q(t)
HC1 qa(t)| Ving tudi
Qkai(t) > A
—
\ 4
HC2 ®O [ Ving wei
— >
Qkaa(t) v

HC3 qc(t) me(g: tudi

Hinh 5-12: So do hé thong cdp nudc tudi

HC1, HC2, HC3 - ho chita; Q (t) 1a qud trinh luwu lugng dén thiét k€ tuyén hoé HCI;
Qkai(®), Qkax(t) 1a cac qua trinh luu lugng khu gitta thiét ké;

qa(0), gs(t), qc(t) 12 qua trinh luu lugng theo yéu cau tudi cta ving A, B, C;

Ving A, B, C - ving tudi.

C6 thé ap dung phuong phép quy hoach dong giai bai toan nay.
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Goi cdc gid tri v,,V,,V, la cic quy m6 dung tich hi¢u dung ctia mbi cong trinh.
Khi d6 theo diéu kién dia hinh dung tich 16n nhét va nho nhat ctia dung tich hiéu dung
Viian Vioans Viaan 122

0= Vi< Vi = Vier Vi
0= V< Vipgn = Vou Vae
0< Vi< Vg, = Vi Vi
Viians Vioan Visan 12 dung tich hiéu dung dia hinh ndm giita dung tich chét va
dung tich tuong tng véi muc nude dang binh thuong V.., Vi Vi

Cén xdc dinh quy mo cong trinh cho cédc cong trinh duge dua vao quy hoach sao
cho cuc tiéu ham muc tiéu:

3
J=minC =min)_C,(v,) (5-164)
A =1
Phuong phép giai bai todn dugc thuc hién theo cac budc tinh xuoi va tinh nguoc.
a. Budc tinh xuéi
Cdc phuong dn xdy dung dau tién: Chi phi xay dung h6 dau tién duoc viét
duéi dang:

C,(V\)=¢c,(V) (5-165)
Véi cac rang budc:

- V& cép nudc qc(t) = qu(t) (5-166)

_ V& dia hinh 0<V,EV, s (5-167)

Dai v6i ho dau tién méi c6 mot d6i tuong nén chua xét t6i uu, gid tri V, nhan gia
tri bat ky trong giGi han cho phép ctia né, ¢,(V,) 1a von dau tu doi véi ho HC1 véi quy
mo V,.

Xde dinh gid tri dung tich hiéu dung nhé nhdt va lén nhdt cia HCI:

» Dung tich nho nhét ctia hd HC1 phai dam bao dt cép nudc 14y tai thuong luu
ho6 1a q,(t). Tién hanh tinh todn diéu tiét cho hé6 HC1 dugc dung tich hiéu
dung t6i thi€u di cap nudc theo yéu cau q,(t) 12 Vi in

» Gia sit ho6 HC2 va HC3 1a dap dang, khi d6 hé HC1 phai c¢6 dung tich diéu
ti€t bd sung dl 16n dé cép nudc theo qy(t) va qu(t). Gia st tinh diéu tiét cho hé
thong duoc dung tich hiéu dung 16n nhat hé HC1 1a V, ;,. D6i chiéu véi dung
tich hiéu dung 16n nhat cho phép theo dia hinh V, ,.:

-NéuV, =V, thi V... =V, (vi dung tich h6é khong thé vuot muc
nuéc dang binh thudng cho phép).
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- Néu V, < V,i@n thi  V,...=V, (h6 chita HCI chi can dung tich 16n nhat
V,;r da @l cap nude cho toan hé thong).

Gia st ta chia bién do dung tich hé HCI1 thanh nl cép (d€ tién theo ddi ta gia
dinh chia thanh 4 mtc: n1=4)1a V,,, V,, V;, V,, v6i diéu kién:
Vhlmin SVI]’ V12’ V13’ \114S Vhlmax (5_168)
Tuong tng s€ c¢6 von dau tu xay dung la C,(V,,) C,(V,,) C,(V,;) C,(V,).
Cho vi du bang s6:

Phuong dn bo tri dung tich hai ho ddu tién: Phuong trinh t6i vu ¢6 di€u kién
khi bo tri dung tich hiéu dung hai ho dau tién duogc viét dudi dang:

C2 (VQT ) = min(C2 (Vz ) + ¢, (Vl )) (5' 169)

AP

Bang 5-15: Dung tich hiéu dung va chi phi xdy dung ho HC1

Phuargf]rigﬂ g]us;]g tich Vi =Vitmia =1,0 Vip= 4,0 Vii=T7,0 Vi Viima= 10
C1(V4) (ty dong) Cy(V41)= 10,0 Cy(Vig)= 15,0 Cy(V41)=20,0 C4(V14)= 30,0

Phuong trinh (5-169) dugc viét dudi dang phuong trinh truy hoi:

C, (V1) = min(e, (V,) + G, (VT +V,)) (5-170)
Va

V6i rang buoc: (V, ) =V,' +V,, tir d6 suy ra:

V,=V, -V'=V] -V, (vi trong trudng hop xem xét hai hé ddu tién thi
Vi =V)

Trong d6 V, va V, la quy mo cong trinh cta hé s6 HC1 va ho s6 HC2 c6 thé
chon bat ky sao cho nidm trong gidi han c6 thé cua né; V, la dung tich tong cong cha

hai ho déu tién; c,(V,), c,(V,) 1a chi phi xay dung ho thi nhat va thid hai v6i quy mo V,
va V,; C,(V,) 1a gia tri t6i vu c6 diéu kién phuong 4n 2 hé ddu tién.

V6i diéu kién téng dung tich ctia hai h6 diu tién nam trong khoang gid tri 16n
nhat va nho nhat cua né:

minV, <V, =(V, +V,) < maxV, (5-171)
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Trong d6: min 'V, ,max V, tuong tGng 12 dung tich t6ng cong nhd nhat va 16n

nhat ctia hai ho diu tién.

Xdc dinh minV, , maxV, :

Téng dung tich nhd nhat ctia ho HC1 va HC2 phéi ddm bao du cép nudc 1ay tai
thuong luu ho HC1 1a q,(t) va ho HC2 1a g(t), tuong tng v6i ho HC1 ¢6 dung tich t6i
thi€u 12 V,,,,,,- Tién hanh tinh to4n diéu ti€t cho hé HC1 va hé HC2 dugc dung tich
hiéu dung téng cong ctia hai ho la:

minV, = 3,0 trieu m’

Xdc dinh maxV, :

Téng dung tich hiéu dung 16n nhat ctia hai hé tuong tng vdi trudng hop hé HC3
1a dap dang (dung tich hiéu dung bang “0”). Khi d6 hai ho chita phai dam HC1 va HC2
phai diéu tiét bé sung dam bao cap di nudc tudi cho ca 3 khu tuéi. Tinh todn diéu tiét
cho hai hé chita HC1 va HC2 theo diéu kién trén duoc téng dung tich hiéu dung cho

hai hé trén 12 maxV,, .

hon dung tich cho phép do di€u kién dia hinh. Boi vay:

Téng dung tich hiéu dung clia hai hé6 maxV, khong thé 16n

<. T T _ . T_yT
- Néu maxV,, > V,, =V, 4 +Vioa thi —maxV, =V,

< T T _ S T _ T
- Néu maxV,, < V,, = Vi a+Vioa thi maxV, =V,

Gia str thong qua tinh todn dugc maxV, = 10 ty m’. Gid tri clia dung tich hiéu
dung téng cong nam trong khoang:

3,0 triéu m’ = minV, <V, <maxV, =10 tri¢u m’

Gid st chia gid tri 'V, thanh 3 mgc: 3,0; 5,0; 10,0 (triéu m’)

S& ¢6 cdc t6 hop sau day cta dung tich hai hé chita ddu tién (bang 5-15):

Cac gia tri ¢6 ky hiéu (*) la cac gia tri cho kinh phi nho nhét dugc xac dinh theo
cong thic (5-169). Cdc phuong én t6i uu doi v6i 3 mic cla tdng dung tich V, dugc
thong ké trong bang (5-16). Trong bang (5-16), mbi phuong 4n t6i wu cia mot muc
tuong ung s€ 1a gia tri t6i vu cua V, va 'Vv,.
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Bdng 5-15: Cdc t6 hop phdn phoi dung tich hai ho chiva ddu tién va gid tri téi wu

A V=V, Cy(Vy) V, C2(V,) C,(V, ) = C1(Vy)+C2(V,)
(triéu m®) (triéu m?) (tydong) | (tieum’) | (ty d6ng) (ty dong)
V, =30 1,0 10,0 2,0 16,0 26,00

1,0 10,0 4,0 22,0 32,0

V, =50 .
40 15,0 1,0 8,0 2300

1,0 10,0 9,0 36,0 46,0

40 15,0 6,0 28,0 430

V, =100 7.0 20,0 3,0 15,0 35,0
0,0 "

10 30,0 (d3p dang) 2,0 32,0

Phuong dn bo tri dung tich ba hé chira: Phuong trinh t6i uu ¢6 diéu kién c6 dang:

C,(V;) =min (c,(V,)+C,(V;) (5-172)
Véirang buoc: V) =V, +V, (5-173)
T d6 xdc dinh V, = V' —= V)
Bdng 5-16: Phuong dn t6i wu theo cdc micc ciia V,
Phuang an dung tich T_ T T
(irieu m?) V, =30 V, =50 V, =10,0
min C,( V) (ty dong) 26,0 230 32,0
V, 1,0 4,0 10,0
v, 20 10 00

Trong d6: V; 1a dung tich ho tha 3; V, 12 dung tich téng cong cla 3 hd chia;
¢,(v5) 1a chi phi xay dung ho thi 3 véi quy mo vy; C,(V,') 1a gid tri t6i vu phuong én 3
ho; C,(V,) 1a gid tri t6i wu c6 diéu kién khi xem xét cdc phuong dn 2 hé ddu tién. Gid
tri t0i vu C,(V,') 12 gid tri t6i wu cudi cung, gid tri ny phu thudc vao bién chon V..
Boi vay, can phai thyc hién budc cudi cung: chon trong s6 céc gia tri C,(V,') mot gid

tri nho nhat va d6 chinh la gia tri t6i wu cia ham muc tiéu.
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Bdng 5-17: Dung tich hiéu dung ctua ho HC3 va kinh phi xdy dung tuong ting

Téng dung tich hiéu dung hé HC1+HC2 Phuongan1 | Phuongan2 | Phuongan3
(triéu m?) V=30 V, =50 V, =100
Kinh phi xay dung cyc tiéu hai hd HC1+ HC2
min C,( V') (ty déng) 260 230 320
- NP T e 00
Dung tich hiéu dung ho HC3: V; (triéu m°) 7,0 5,0 (d3p dang)
Kinh phi xay dung hd HC3: C,(V5) (ty dong) 30,0 26,0 3,0
Téng kinh phi xay dung 3 hé (ty dong) 56,0 49,0 35,00

Ho6 HC3 1a ho bac cuoi cung nén dung tich ciia hé HC3 phai dam bao du cap
nuée cho ving tudi C vé6i q.(t) v6i su diéu tiét bé sung cta hai hd phia trén. Vi moi
phuong dn téng dung tich hiéu dung ctia hai hé HC1 va HC2 1a V, trong bang (5-16)
s€ ¢6 tuong tng 1 gid tri dung tich hiéu dung ctia hé HC3. Tinh toan diéu tiét cho hé 3
hé chia véi céc phuong dn'V, s& duge dung tich hiéu dung tuong tng clia ho HC3.
Trong bang (5-17) thong ké két qua xdc dinh V,, kinh phi xay dung kém theo cua ho
HC3 va kinh phi tdng cong xay dung cd 3 ho theo cdc miic khac nhau cia V, (da t6i
uu & budce tinh todn trudc).

b. Budc tinh ngugc

Theo két qua tinh todn & giai doan cudi cung thong ké trong bang (5-17) cho
thdy phuong 4n 3 12 phuong 4n t6i wu nhat, kinh phi x4y dung téng cong nho nhat 1a 35
ty dong. Suy nguoc lai cdc gia tri t6i uu c6 di€u kién & bang (5-16) cho két qua dung
tich hiéu dung céc ho chia nhu sau:

H6 HC1: Dung tich hiéu dung V, = 10 triéu m’; h6 HC2 va HC3 déu c6 dung
tich hiéu dung bang “0”. Nhu vay, chi nén xay dung hé chita HC1 con céc vi tri con lai
chi nén lam dap dang.

Vi du 2: Xdc dinh dé sdu céng tdac cé loi nhdt ciia hé théng hé chita bac
thang phadt dién

Trong vi du nay xem xét bai todn t6i wu cho hé thong ho chda bac thang
phat dién.

Do sau cong tac ¢6 1oi nhdt cia mdi ho chia trong hé thong bac thang phat dién
duogc lua chon sao cho lam cuc dai téng cong sudt dim bao cuia hé thong tram thuy
dién ctia cdc ho chia trong bac thang:
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M=

F(hy, hyy..r, hypeoes b)) = 3 Np, — max = F(hy, hy,..., hy,...y ) (5-174)

joeees My

—
Il

Ham muc tiéu (5-174) c¢6 tham bié€n nghiém la cac do sau cong tac.

Ham muc tiéu clia bai todn ndy c6 dang khong tdch dugc nén khong thé tng
dung phuong phap quy hoach dong.

Bai todn c6 thé giai bing phuong phdp lap cua truc ti€p doi véi véc to:

H=(h, hy..h).

Giai bai toan trén theo cac budc thuc hién nhu sau:

(1) Lua chon toa do ban diu 1am diém xuét phat:

H =, h)....h)) (5-175)
Tuong ting ta c6:
FH’) = F(h),hJ....h0) (5-176)

(2) Chon mot bién bt ky trong véc to H va do tim huéng c6 thé cho bién ay. Ta
bat dau bién du tién h,, cdc bién khac dugc gilt nguyén gid tri ban ddu. Gia st ta ting
gid tri ciia h, mot gid tri Ah,.

Ta c6: hl = h) +Ah, (5-177)

(3) Tinh gid tri F, = F(h + Ah h)...h®)
va tinh AF| =Fq - F(HO) (5-178)

(4) Kiém tra diéu kién:

- Néu AFj > 0 ching t6 huéng di chuyén 1a ding ta c6 dinh diém d6 véi h, va
do sang bién khac.

Tiic 1a ldy h! =h° + Ah, (5-179)

- Néu AF| < 0 hudng do nay khong vé duge max (khong dat). Ta phai do theo

huéng ngugce lai (1ui) 1dy:  h; =h) — Ah,

Tiép tyc tinh F, = F(h? —Ahl,hg,...,hg) va AF =F, —F(H")
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Chon gia tri ban dau h (1), hy(2), .., .., hy(n)

v

Tinh ham gia tri Fo(ho(1), ho(2), -....,hs(N)

v

FB :Fo

A

—
Il
e

&

hy (1) = ho(+Ah(I)

‘_

(*)Tinh ham F, = F[h,(l), (h"(k), véi k=1,2,..,n) va k= I)]

‘_

AF] =F1 7FB

hy(I) = ho(I) - Ah(T)

I=I+1 Tinh F,
v
FB:FI No AFl:FI*FB
yes
e
AFO = Fl - FO
i No
hy (1) = ho(I
hol) = hy(l) | ves < AFoio> 1D = 2o
véi moi |
No
y
Ah(D) = 0,5* Ah(l) «— |aFo>el >
yes
No
A
STOP

Hinh 5-13: Phuong phdp lap truc tiép xdc dinh do sdu cong tdc cé loi nhdt
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Néu AF, >0, ching t6 huéng do tim ddng, ta ¢6 dinh diém dé va do tim cho
bién ti€p theo, tuc la:
h; =h} — Ah, (5-180)
Néu AF, < 0, huéng do tim khong dat, tic 12 roi vao tinh trang "tién thodi ludng
nan". Trong truong hgp nay ta gitt nguyén bién h,, tic 1a "khong tién ciing khong 1ui":
X| =X (5-181)

va do sang bién ti€p theo.

(5) Do tim theo huéng c6 thé cha bién thit hai: Trong khi bién thit nhat da dugc
¢6 dinh theo mot trong céc biéu thic (5-179)+(5-181). Gid stt chon mot gia lugng Ah,

cho bién thit hai ta c6:
Chon h! =hJ +Ah, vatinh E, =F(h},h) +Ah,,hJ...,h%)
(6) Tinh: AF, =F, — F,
Néu AF, > 0 huéng di chuyén dat yéu cau, ta ¢6 dinh toa do hp va do tim cho
bién ti€p theo, tic 1a chon
hy =hJ +Ah, (5-182)
Néu AF, < 0, huéng do tim khong dat phai lui.

Tachon  h} =h) —Ah, vatinh F, = F(h;,h) - Ah,,hj....h?)

Tinh AE, =F, - F,
- Néu AF, >0 hudng do tim dat yéu cdu va c¢6 dinh diém d6 chon:

h) =hj — Ah, (5-183)
va ti€p tuc do tim cho bién ti€p theo.

- Trong truong hgp nguoc lai, tuong tu nhu d6i vé6i bién tht nhat, ta gitt gid tri
cua bién thi hai, tic 1a:

h! = b (5-184)
va chuyén sang do tim cho bién sau.

(7) Tiép tuc lam nhu cic budc trén diy cho dén cudi cung la hy,. Ta két thic lan

lap tha nhat.



160 QUY HOACH VA QUAN LY NGUON NUGC

(8) Sau khi da két thdc 1an lap tha nhat, tinh gid tri F(H,), véi:
H' = (h;,h},.., h}) (5-185)
(9) Kiém tra diéu kién:

AF = F(H')-F(H°’) > 0 (5-186)

o Néu (5-186) khong thod min, huéng do tim khong thod man, chuyén
sang budc (10).

e Né&u (5-186) thoa man, su do tim theo hudng nay (xu thé€ chung doi véi
tit ca cdc tham bién) dat yéu cdu. Kiém tra thém diéu kién:

Néu |AF|<e (5-187)
Trong d6 € 1a s6 duong cho trudc tuy y (sai s6 ctia két qua do tim diém cuc tri)
- Néu (5-187) thoa man, két thic cong viéc do tim va nghiém t6i uu
cta bai toan la:
H' = (h;,h},..., h}) (5-188)
- Néu|AF| > €, c6 nghia 1a huéng di chuyén la ding nhung chua dén
diém cuc tiéu véi sai s6 cho truée .

Ta ti€p tuc do tim ti€p, nhung toa do ban diu cho lan do tim tiép theo 1a diém két
thic doi véi 14n do tim trudc, tic 1a: H’ = H', déng thoi bude do tim duoc chon nhu 14n
do tim trudc do, tac la:

ldy Ah} =Ah] i=1n

(10) Trong truong hop AF < 0, chiing to6 huéng do tim khong dat do da vuogt qua
diém c6 gid tri min. Kiém tra diéu kién:
Ahf < g, v6i moi i (5-189)
Trong d6: k 1a chi s6 chi 1an lap; €,1a sai s6 cho trude d6i véi cac Ah, v6i moi i.
Néu (5-189) thoa man, két thiic do tim va nghiém cua bai toan.
Trong trudng hop ngugc lai can chia nho bude do tim bang cach chon:

Ah¥ = 1 AhY!
1 2 1

va tiép tuc quay lai tir buéc diu tién, cho dén khi dat duoc cc diéu kién (5-188) va (5-189).
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5.7.2. T6i uu hoa trong bai toan phan phdi nudc
Phadt biéu bai todn

Gia str ta c6 mot lugng nudc han ché 1a W', can phan chia cho n viing sao cho
téng loi ich mang lai 12 16n nhat. Gia thiét cic viung duoc nhan nudc tirt W' c6 thé
khong dép tng yéu ciu ving. Trong trudng hop nhu vay, ciac ving c6 thé khai thac
ngudn nudc tai chd va sap x€p co ché cay trong hop 1y cho viing dé.

Goi w; la lugng nudc cap cho vang thit j; j = 1 dén n, sao cho thoa mén rang budc:
D ow, =W' (5-190)
j=1

Can tim phuong an phan phoi nude sao cho la cuc dai ham muc tiéu c6 dang:

F = fl(wl’ wxl’ Sl9 Al) +..+ fJ(WJ’ W
Trong doé:

Sy A+t T(w,, w8, A)— max (5-191)

Xjo xn?

w,; - lugng nuéc ma c6 thé khai thac dugc & trong ving;
s; - von can dau tu bao gém chi phi cho yéu cau vé nudc, phan bén v.v...;
A, - thong s6 hinh thic dac trung cho phuong én cay trong.

Gia thiét rang:

w, + w,; = D

(5-192)
Trong do:
D; - luong nude can phu thudc vao cic phuong dn cay trong.
Cic ham f(.) 1a lgi ich mang lai v6i phwong 4n phan phéi nuée. Ham loi ich f(.)
c6 thé 1oi ich thu dugc cia tir viéc ban nuée (theo quan diém phan tich tai chinh) hoic
loi ich kinh t€ mang lai cho toan viing (theo quan diém phan tich kinh t€).

Phuong phdp gidi

Viéc giai bai toan toi vu dang (5-191) la rat phuc tap vi s6 luong bién cua bai
toan da dang, mat khac kho tim dugc phuong phéap thich hop cho bai toan dat ra doi
vGi nhitng hé théng ¢ cau tric phiic tap.

Dé giai bai todn loai nay thuong ngudi ta st dung k§ thuat phan céap. Ta c6 thé
mo ta bai todn trén day theo hé thong hai muc (xem hinh 5-14). Ta mo ta bai todn phan
phdi nuéc theo hai dang: quan diém kinh t&€ va quan diém tai chinh.

Theo quan diém kinh t€, bai todn dugc mo ta nhu sau:

Cdp trung tam cho chi tiéu hoat dong céc cap dudi 1a w;, j = 1,..., n, cdc cap dudi
nhan dugc chi tiéu w; s& tim phuong 4n t6i uu cho hé¢ thong con dang xét va cho phan

héi lén c4p trung tam 1a f; (w)).
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Doi v6i viing thit j, khi nhan lugng nuéc hé thong l1a w;, s€ can lam t6i vu mot loi
ich trong viing ctia né biéu thi bang ham muc tiéu:

fj(wj9 ij’ Sj’ AJ) (5'193)
Trong doé:

Muc tiéu dat dugc cua vung thi j 1a lam cuc tri ham (5-193) véi rang budc ham
(5-192). Cap trung tam s& quan tam dén gid tri cuc dai cua f(w)), Ta c6:

f(w,) = max f(w,,w,,s,,A) (5-194)

vj?
sao cho thoa man rang budc (5-192). Gid tri w; 1a phuong 4n phan pho6i nuéc cho viing
thtt j duogc coi 1a da biét khi giai bai toan toi uu (5-194), nghiém cta bai toan doi véi
viing s& la cdc gid tri toi uu doi v6i cdc dac trung w,;, s;, A,.

Chud y rang v6i w; nhan dugc, cac phl?:o’ng an cay trong A; bao gom cac truong
hop bo hoang khong canh tac vi khong c6 1gi.

Nhu vay gia tri t6i vu ctia hé thong lam cuc dai ham loi ich:

maxF(w) = f, (w,)+f,(w,) +..+ f (w,) (5-195)
Vi rang budc dang (5-190).
Trong d6: W = (W, Wa,ee0, W 50y W,)

Nhu vay, v6i k§ thuat phan cap ching ta da dua mot bai toan t6i uu nhiéu bién s6
(n+4xn bién) vé€ n bai todn tdi wu c¢d 5 bi€n va 1 bai todn t6i vu n bién. Véi cach nhu
vay s€ lam giam su phiic tap cta bai toan tdi vu.

Cac budce giai bai toan trén nhu sau:

(1) B6i v6i méi hé thong con tht j, gia dinh nhitng gid tri w; khdc nhau
(Wi, Wipseees Wip), VOi mOi gid tri wy; ti€n hanh tim cyc tri ham muc tiéu dang (5-194)

dugc cac gia tri fj (w;).

(2) V6i méi ving j nhu vay vé dugec mot quan hé ham t6i uu gitta fj (w;) Vi céc
w; (hinh 5-15).

(3) Giai bai toan t6i uu toan hé thong dang (5-195).

Bai todn t6i wu dang (5-195) ¢6 thé dugc gidi bang cdc phuong phdp t6i wu khac
nhau: Phuong phap quy hoach tuyén tinh, phuong phap quy hoach dong, phuong phap
t6i uu phi tuyén. Da s6 cdc bai todn t6i vu loai nay hién dugc giai bang phuong phép
quy hoach tuyén tinh hoac phuong phap quy hoach dong.
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Trung tdm
wl ] = _
o wj fiw.) Wa fow )
f10w)) J n
Vung 1 Vung j Viung n
max fi(.) max fj(qj) max f,(qn)

Hinh 5-14a: So dé phdn cdp hé thong theo quan diém phdn tich kinh té

Trung tdm
a —
1/ a i Tfj w.) a,
frw,) /
Viung 1 Ving j Ving n
max f(.) max f(qj) max f,,(qn)

Hinh 5-14b: So do phdn cdp hé thong theo quan diém phdn tich tai chinh

Du6i day s€ trinh bay cach dat bai todn cho ciac phuong phap trén.

Theo quan diém tai chinh, chi tiéu hoat dong ctia hé théng cdp dudi khong phai
la w; ma la gia nudc. Bai todn dat ra nhu sau:

Gia st cong ty quan ly thuy nong can dinh gid nudc cho cic ving 1a a |,
j=1,2,...,n. VGi gia nudc an dinh cho tiing viing, cac ving s& phai xem xét kha nang
dung nu?c voi gle:l nilu vay va quyét. dinh lugng nudc dung w;. Day lé gia tri t6i vu ma
ho ¢6 thé dung dé t6i wu ham muc tiéu cuc bo dang (5-194). Phan hoéi cua ting con 1én

trung tam (Cong ty) 1a gid tri t6i vu f; (w;) bang:
fj (W) =a;,w,

Va ham muc tiéu véi cép trung tam c6 dang:

F=>aw, (5-196)
j=1
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Co quan quan ly nuéc (Cong ty) phai quyét dinh vé phuong dn gid nudc sao cho
lgi ich ctia cong ty la 16n nhat, tdc 1a ham muc tiéu (5-196) phai dat gia tri cuc dai.

A

£ (wp)

Hinh 5-15: Quan hé f;(w,) ~w,

1. Phuong phdp do tim t6i vu
Bai todn t6i uu dang (5-195) véi rang budc dang (5-190) c6 thé dua vé dang bai
todn khong c6 rang budc bang cach 1ap ham Lagrange:

L (W, M)=FW) + A (W —g(W)) (5-197)
Trong d6 g(W) = w, +w, + ...+ w,.
V6i A la nhan t Lagrange.

Bai todn t6i wu dang (5-197) dugc giai bang céac phuong phdp do tim t6i uu,
Trong do:

W= (W), Wyeoo, Wjyoot,W,)

V6i phuong phdp do tim t6i vu s& tim duoc nghiém t6i vu A" va W':

W =(W,W,.,W,)

2. Phuong phdp quy hoach déng

Ham muc tiéu clia bai toan (5-195) 1a ham tdch duogc. Béi vay, cé thé 4p dung
phuong phép quy hoach dong dé giai bai todn t6i uu vé6i bai todn. Ta viét lai ham muc
tiéu véi dang sau:

Z=1f(w)+EW,)+.+f (W) (5-198)

Vi rang buodc:



CHUONG 5- KY THUAT PHAN TiCH HE THONG... 165

Wi= w +w, +..+w,. (5-199)
Phuong phdp qui hoach dong dugc giai quyét bang cach sir dung cong thiic truy
hoi cua Bellman:

Z,(W'")=max(f;(w)+Z,_ (W' —w,)) (5-200)

trong d6: 0 <W'< W'
Cdc gid tri fj(w,) duoc tra trén biéu d6 (5-15).

Bai todn t6i uu dugc giai theo nhiéu giai doan, dau tién xem xét su phan phdi
nudc cho 2 vung, sau dé 1a 3, 4 vung v.v..., cho dén n vung. Sau d6 thuc hién phép tinh
nguoc tim dugc nghiém téi wu.

3. Phuong phdap quy hoach tuyén tinh

Phuong phap quy hoach tuyén tinh doi héi ham muc tiéu va cac rang budc phai
12 cdc biéu thifc tuyén tinh. Cdc bai toan phan phéi nudc trén hé théng c6 thé coi la
thoa man véi doi hoi nay. Ta xét 2 bai toan sau:
a. Bai todn phdn phéi nude theo quan diém phdn tich tai chinh

Theo quan diém phén tich tdi chinh, hAm muc tiéu c6 dang (5-196), vé6i rang
buodc (5-190), va c6 thé viét lai nhu sau:

max F=a,w, +a,w, +... + aw, +... + a,w, (5-201)
Vi rang budc:

WiHW, Wik 4w, = W' (5-202)
Pay Ia dang bai todn tuyén tinh c6 thé gidi dugc theo phuong phdp quy hoach
tuyén tinh.

b. Bai todn phdn phéi nudec theo quan diém phén tich kinh té
Theo quan diém phan tich kinh t& 1ay loi ich phét trién vang va phat trién quoc
gia dé phan tich chién lugc phan phéi nudc.

D6i v6i tiing ving (5-191) ¢6 thé viét ham muc tiéu dudi dang:

Nt

m Nt
F=>(Byy,—C)A;—c, > S, —c, D Wn, (5-203)
j=1 i=1

i=1
Trong doé:
A, - dién tich cay trong loai j;
B, - gid thanh mot don vi san pham cdy trong thi j;
Y, - nang suat loai cay trong thit j;
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C; - chi phi cho mot don vi dién tich loai cay trong thit j (khong tinh chi phi nuéc;

C,, C, - gid nu6c mat va nuéc ngam;

S, - luong nudc mat duge sur dung;

W, - luong nuéc ngam duge sir dung;

m - s0 loai cay trong;

Nt - s6 thoi doan tinh todn trong mot nam (thdi doan thudng 14y bang thang).

Vé6i méi mot phuong dn phan phéi nuée w;, ving j phdi c6 phuong an bo tri cay

trong dé 1am cuc dai ham (5-203).

Vi cac rang budc:

- Rang budc vé dién tich:
Téng dién tich canh tdc khong vuot qud dién tich canh tdc ¢6 thé A.

A. m
~ . _ ] ~ 9 . 2
Néu goi A, = e thi phai c6 Z_:} A< (5-204)
- Rang budc vé nhu cGu nudc tudi cdy trong:

Téng luong nudc & mot thoi doan nao dé doi véi loai cay trong khong duoc vuot
qud lugng nuéc ma hé théng c6 thé cap:

2 AR, <n S+ W, (5-205)

i=1
Trong d6 R; la miic sit dung nu6c trén mot don vi dién tich clia cay trong thit j
tai thoi diém i. ng,n q 1a hé s6 stt dung nudc mat va nuéc ngam.

- Rang budc vé nudec mdt:
Luong nuéc mit clia ving ciing khong duoc vuot qua muc cé thé cdp duoc cla
hé thong:

S. < W (5-206)

- Rang budc vé nudc ngam:
Tuong tu nhu nuéc mat

Nt
DWW, (5-207)
i=1
Trong d6 W, va W tuong ting 1a luong nuéc mat va nuéc ngam ma hé thong c6
thé cap.
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- Rang budc vé dién tich cdy trong:
Tuy thudc vao diéu kién cu thé cua timg ving dién tich cay trong loai j ndo dé
phai ndm trong gidi han nhat dinh:
A SA <A (5-208)
A, va A, la gid tri nho nhét va 16n nhat cta dién tich cay trong danh cho cay
trong thu j.

Céc biéu thiic tir (5-203) dén (5-208) déu c6 dang tuyén tinh nén c6 thé 4p dung
phuong phap quy hoach tuyén tinh dé giai.

5.7.3. Tdi uu véi bai toan phat trién ngudn nuéc
Phadt biéu bai todn

Gia st d6i v6i mot ving cu thé can dap Gng yéu cdu vé nudc W(t) trong thoi gian
quy hoach T, yéu ciu dat mic t6i da cudi thoi ky quy hoach 1a Wmax. Gia st trong
giai doan giai bai toan thi€t k€ hé thong cong trinh da xac dinh duoc tap cac phuong an
cong trinh dé thoa man yéu cdu nudc dat ra. Can xé4c dinh cdc cong trinh nao s& dugc
dua vao xay dung va xay dung vao thoi gian nao cta thoi ky quy hoach dé kinh phi
x4y dung la nho nhat.

Vi du: Vi du mot hé thong c6 4 cong trinh s€ dugc xay dung. Von dau tu xay
dung C va kha nang cip nuéc Wc tuong ting cho & bang 5-18. Gia st cac cong trinh
dugce xay dung phai ddp tng yéu cau nuéc W(t) dugc cho trong bang 5-19. Hé s6 chiét
khau r = 0,05.

Yéu ciu xdc dinh trinh ty dau tu xay dung cic cong trinh sao cho chi phi xay
dung 14 t6i thiéu. Tic 13, tim cuc tiéu ctia ham muc tiéu:

F=YYx.C (1+1)" — min (5-209)

it it

=
M-

i=li=1

Trong do:

C, - chi phi xay dung d6i véi cong trinh thit i:
C,, = 0 néu n6 khong dugc xay dung vao nam t;
C, = C, n€u n6 dugc xay dung vao namt ;
r - hé so triét khau, t bién 1a thoi gian tinh theo nam.
X, - hé s0 1ay gia tri bang 0 va 1: bang 0 tic 1a khong xay dung, khi nhan véi
C, s€ ¢6 tich bang 0, c6 nghia 1a khong ¢6 chi phi xay dung. Viéc du vao
hé s6 x,, dé dé dang trong qud trinh tinh toan.
V6i céc s6 liéu & 2 bang (5-18) va (5-19), c¢6 3 phuwong 4n vé dau tu xay dung dé
ddm béao duoc yéu cau nuéc phat trién theo thoi gian W(t).
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Bang 5-18: Von dau tu va khd ndng cdp nudc ciia cdc cong trinh

(Trong vi du chi phi: tinh theo don vi (ty dong); con kha nang cép nudc
va nhu ciu nude tinh theo don vi thé tich bing 1 triéu m®)

Cong trinh 1 2 3 4
Chi phi xay dyng C 20,0 35,0 40,0 50,0
Kha nang cap nudc We 1,0 2,0 3,0 4,0
Bdng 5-19: Nhu cau nudc theo thoi gian (10 ndm)
t 1 2 3 4 5 6 7 8 9 10
W (1) 5 5 5 5 6 6 6 6 6 10

Phuwong dn 1: Xay dung cong trinh 1 va 4 vao nam ddu tién c6 thé cip dugc
Wc =5 don vi (du nuée theo yéu ciu), dén nam thd 5 hoan thanh thém cong trinh s6 2
va nam thit 10 hoan thanh cong trinh 3.

Phuong dn 2: Nam dau xay dung hai cong trinh 2 va 3, dén nam thi 5 hoan
thanh cong trinh 1 va d€n nam tht 10 xay dung xong cong trinh 4.

Phuwong dn 3: Nam dau xay dung hai cong trinh 2 va 4. VéGi 2 cong trinh nay
dugc xay dung sé c6 kha nang cung cap Wc = 6 don vi, du dap tng dén nam thua 10.
Boi vay, 2 cong trinh con lai s€ dugc hoan thanh vao nam tht 10. Nhu vay, dén nam
thtt 5 khong doi hoi ¢6 thém cong trinh nao nita ngoai hai cong trinh da dugc xay dung
tir nam dau. Diéu d6 c6 nghia 1a 2 cong trinh 1 va 3 ¢6 thé xay dung vao bat ky thoi
diém nao, mién 1a dén nam thi 10 phai hoan thanh. C4c phuong 4n x4y dung duoc ghi
trong bang (5-20).

Bdng 5-20: Cdc phuong dn xdy dung cong trinh

Nam dau tién Dén nam thir 5 Dén nam thir 10
7T | Phuongéan (W(t) = 5 don vi) (W(t) = 6 don vi) (W(t) = 10 don vi)
cong trinh | 5§ higu cong trinh theo | S8 hiéu cong trinh theo | S6 hiéu cong trinh theo
phuang an phuang an phuang an
1 PA1 1+4 2 3
PA2 2+3 1 4
PA3 2+4 1+3
Phuong phdp gidi

C6 thé giai bai todn theo hai phuong phdp: Phuong phép so sinh truc ti€p va
phuong phap quy hoach dong.
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a. Phuong phdp so sdnh truc tiép

Theo phuong phdp nay nghiém t6i wvu duge tim truc ti€p biang cdch so sianh céc
gid tri clia ham cta 3 phuong 4n trén. C6 thé lap bang dang (5-21) va so sénh cdc tai
liéu tinh dugc trong bang trén chon ra gia tri nho nhat.

Bang 5-21: Tinh todn chi phi theo phuong phdp so sanh truc tiép

TT | Phuong an Nam dau tién Dén nam thr 5 Dén nam thir 10 Téng cong
1 PAf 144 2 3
F(PA1) (20+50)(1+1) " | (@5)(1+1)° oyt | 00
2 PA2 243 1 4
F(PA2) (35+40)(1+1) (20)(1+7) (50)(1+7) ° 118
3 PA3 27 43 [
F(PA3) (35+50)(1+1) (20+40)(1+7) 118

b. Phuong phdp quy hoach déng

Phuong phdp quy hoach dong véi bién trang thai thuong duogc dp dung doéi véi
cac loai bai toan c6 bi€n 1a ham cula thoi gian. Bai todn nay dugc mo ta theo thuat quy
hoach dong nhu sau: Ham muc tiéu (5-209) dugc viét lai dudi dang khac:

Z=7(S,.S,) - min (5-210)

Véi We(t) > W(t) v6i moi t. (5-211)

Trong d6 S, 1a trang thdi cong trinh tai thoi diém ban dau; S, 1a trang thai cong
trinh & nam thi n (ndm cudi cung cua quy hoach). Diéu d6 c¢6 nghia 1a véi trang thai
hé thong cong trinh ban ddu 1a S, thi phai c6 chién lugc phét trién hé thong cong trinh
nhu thé ndo dé dua hé théng tir trang thdi S, dén trang thdi S, dé tdng chi phi 1a nho
nhdt va vin c6 thé ddm bdo nhu cdu nudc trong qud trinh d6 1a W(t). Trang thdi ban
dau trong truong hop nay S, 1a mot tap hop trong (khong c¢6 cong trinh).

Bude tinh xuoi:

Trude tién ta xem xét cac phuong dn cong trinh & nam dau tién. Gia st & nam
dau tién ta c6 I, phuong an cong trinh ddp tng yéu ciu cidp nudc sau nam dau tién
(trong vi du trén c6 3 phuong trinh I, = 3). Ta c6 chi phi xay dung cong trinh nam dau
tien1a z (S

1x-Sg), trong d6 S, 1a trang thdi cong trinh sau nam dau tién, chi s6 k 1a s6

phuong 4n cong trinh; k =1, 2,..., k, I,.

Tiép tuc xem xét su phdt trién cong trinh sau 5 nam (thoi doan quy hoach lay
theo thoi gian 5 nam). P6i véi thoi doan tht I, phuong an cong trinh duge chon sao
cho khi n6 két hop véi trang thdi S, (v6i k =1, 2,..., I}) cia giai doan 1 1am thoa man
nhu cau nudc & thoi doan thit 2, cac phuong an cong trinh duge xay dung thém & cudi



170 QUY HOACH VA QUAN LY NGUON NUGC

giai doan 2 12 S,;, v6i i =1, 2,....],. Khi d6 ta c6 téng chi phi xay dung cho méi mot
phuong an két hop la:

Z,(S,,)=min (2,(S,,,5,,)+7(S, ,.S,)) (5-212)

X2,i

Trong do:
z,(S,.S,) - chi phi xay dung tinh dén cudi giai doan 1 v6i I, phuong 4n bat
ky S1 ) O thoi doan dAu tién;
z(S, .S, ) - chi phi xay dung 6 giai doan 2 véi phuong an cong trinh S, O giai
doan 1 va phuong an S 6 giai doan 2.
V6i mbi trang théi thit i & thoi doan thit 2, s& tim dugc mot gid tri t6i uvu S;, &

thoi doan thit nhat d€ c6 su két hop S, — S|, =S, ; 1a t6i wu. Tuong ing v6i mdi trang

thdi thiti (i=1, I, ) c6 mot gid tri Sj, . Ta s& c6 I, phuong 4n két hop t6i uu khi phuong

dn cong trinh & giai doan 21a S, ; v6ii=I, 2,...I,.

bat Z,(S,)=2,(S,,.Sy) (5-213)
Ta c6 thé viét lai biéu thic (5-51) dudi dang sau :
Z,(S,;)=min (z,(S,,.S, ) +7(S,,)) (5-214)
2,i
Trong d6:Z (S, ,)- gid tri von dau tu xay dung véi phuong 4n S, & cuoi giai

doan dau tién.

Theo két qud tim dugc, ta lap dugc cap quan hé S, ~ 82

g

Dén giai doan bat ky thit j ta c6 biéu thiic téng quét cha bai toan t6i wu c6 diéu
kién nhu sau:

J

Z.(S,)=min (z,(S,,.8,,,)+2,,(S. ,,)) (5-215)
Sj,i
Trong cong thic truy hoi tdng quét gid tri ham Z(S;;) da quy doi vé gid tri hién
tai, tirc la:

Zj—l(sj—l,k) :Z(l"'r)_txncn (5-216)
i=1

C, 1a chi phi cha tit c4 cdc cong trinh dugc dua vdo phuong 4n tinh tai thoi diém
bat ky; x, = 0 thi coi nhu cong trinh khong dugc thuc hién.
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Tuong tu nhu tat ca cdc thoi doan trén, & giai doan bat ky thi j, ¢ thé tim dugc

mot trang thdi cong trinh ¢ giai doan truéc nd j—11a S |

dé khi két hop véi phuong
an cong trinh ¢ budc thit j 1a S;; cho gid tri t6i wu. Nhu vay, dén giai doan thi j ta c6
mot chién lugc t6i uu phat trién hé thong cong trinh tir trang thdi ban dau S, dén trang
thi bat ky S; ; la:

So = Si = So— Sy — - S,;-Vacé cap quan he Sj.“_l,k~ S.

Joi
Dbén giai doan cudi cung j = n, ta c6:

Z.(S, )=min(z (S, .S, )+z, (S, ) (5-217)
Trong d6: Sp j l1a phuong én cong trinh & giai doan cu6i v6i i =1, 2,..., 1. Gid tri
Z(Sp ;) chinh la gid tri t6i vu cua ham muyc tiéu, dé dua hé thong tir trang thai ban dau
dén trang thdi Sp j bat ky ¢ giai doan cudi. Tai thoi doan cudi, véi mdi trang thai duoc
4n dinh trong s6 cdc trang thdi c6 thé i (v6i i =1, 2,..., ) ctia n6, s& twong tng c6 mot
két hop t6i uu cdc phuong dn cong trinh bat dau tir trang thdi ban dau.
Tai giai doan cu6i cling can xac dinh phuong 4n nao trong s6 cdc trang thai S,
dé c6 t6i uu toan cuc. Khi do, gid tri t6i uu s& 1a cuc tri clia cac gia tri t6i wu trong s6 I,
trang thai toi wu c6 diéu kién & giai doan cudi, tic la:
Zp=min (Zn(Spjsi=1,2,.,1) (5-218)
Budc tinh ngugc
Véi trang thdi Sy nao do, ti€n hanh budc tinh nguoc s€ tim dugc phuong an téi uvu:

* * * * *
S0>S1585,5],..,S

n (5-219)

Cach giai bai todn trén day 1a bai toan chua ké dén chi phi van hanh. Khi c6 ké
dén chi phi quan 1y van hanh trong giai doan khai thac, ham muc tiéu ctia chién luogc
diu tu phat trién hé thong cong trinh s& c6 dang sau:

T n
F=>(1+1"Y (a +c¢, +b,w,)—> min (5-220)

t=0 i=1

Vi cac rang budc:

- Luong nudc cdp duoc cua hé thong cong trinh & nam t phai 16n hon hodc bang
lugng nudc yéu cau theo quy hoach ctia nam dé:

Z"‘,wn > W(t) (5-221)
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- Chuong trinh théa man yéu cau vé nuGc cua cong trinh thd i vao nam t khong
vuot qua nang luc clia cong trinh 1a w;:

0<w, <w, (5-222)

Trong d6: t - bi€n thoi gian;

i - chi s6 cong trinh;
r - hé s6 chiét khau;
T - thoi gian quy hoach tinh bang nam;
n - tong s6 cong trinh dugc nghién cttu trong quy hoach;
W(t) - nhu cdu nuéc téng cong cla vung;
W, - kha nang dédp tng yéu cau nudc 16n nhit ctia cong trinh thi i;
¢, - chi phi xay dung cong trinh thi i;
a, - chi phi quan 1y cong trinh hang nam cua cong trinh thi i,
(1dy ¢6 dinh cho méi cong trinh);
b, - chi phi van hanh cho méi don vi lugng nuGe ctia cong trinh thd i;
w,, - chuong trinh cap nuéc cua cong trinh thi i trong nam t.

Cach giai bai toan t6i vu dang (5-220) dugc thuc hién tuong tu nhu bai toan chua
tinh dén chi phi van hanh, chi khéc & chd, véi mdi phuong 4n phat trién hé thong phai
tinh chi phi quan 1y van hanh cong trinh. Cong thiic truy hoi theo nguyén 1y Bellman
van c6 dang:

Zj (Sj,i) = I;lin (Zj (Sj,i ’ Sj—l,k ) + Z (Sj—l,k )) (5-223)
Joi
Trong do: Zi(S;) =2(S;;58,,,)+h(S;, S ) (5-224)
K
28580 =2 @)1+ (5-225)
k=1
K
hy(8;5Sy1.) = 2 bW, (1+1)” (5-226)

k=1
a,, - chi phi quan Iy cho cong trinh thit k dugc xay dung vao thoi diém t;
C,, - chi phi xay dung cong trinh thi k néu né dugc xay dung vao thoi diém t;
b,, - chi phi van hanh cho mét don vi lugng nudc w,, ciia k& hoach cép nudc
clia cong trinh thi k tai thoi diém t.

Vi du minh hoa
Gia st phai xdc dinh chién lugc ddu tu phét trién hé thong cong trinh dap tng

yéu ciu nudc cua ving trong tuong lai véi dung lugng nudc dung cho trong bang
(5-22). Trong giai doan tinh toan thi€t k& hé thong da chon dugc 8 phuong an cong
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trinh c6 thé dam bdo cip nuéc theo nhu ciu trén. Kha niang cip nuéc va chi phi dau tu
co ban thong ké trong bang (5-23).

Bdng 5-22: Yéu cdu vé nudc theo thoi gian véi thoi doan 5 nam

Thai gian (At=5 ndm) 1 2 3 4
Nhu cau nudc (10°m3) 100,0 180,0 250,0 300,0
Bang 5-23: Chi phi xdy dung va qudn ly van hanh
Cong trinh Tuditho | Nang luc cung cp w; | Chi phi xay dung va quanly | Chi phi van hanh b
cong trinh (108m3) cong trinh ¢+a; (10° dong) (d6ng/108m3)
1 100 91,250 16,000 28.000
2 100 73,000 15,000 25.000
3 100 54,750 6,000 20.000
4 100 45625 7500 ----------------------- 12.000
5 100 40,150 8,000 15.000
6 100 36,500 10,000 12.000
7 100 32,850 10,000 10.000
8 100 18,250 15,000 24.000
Bang 5-24: Chi phi xdy dung va qudn ly van hanh
Cona i Lugng nudc cap dugc cho ting giai doan véi phuong an xay dung cong trinh phu trach (10°m®)
ong trinh 1 3 ] p
1 0 70,265 91,225 68,225
2 0 0 0 73,000
3 54,375 54,750 54,750 54,750
""""" 4 | 45625 45,625 45,625 45,625
5 0 0 40,150 40,150
6 0 0 0 0
""""" 7] o 0 0 0
8 0 0 18,250 18,250
Téng s6 100,000 180,000 250,000 300,000

Yéu cdu xay dung chién lugc phét trién hé théng cong trinh sao cho téng chi phi
x4y la nho nhat. Hé so6 chiét khau r = 6,125%.

Theo thuat todn quy hoach dong t6i wru ham muc tiéu dang (5-220) tinh dugc két
qua chién lugc dau tu xay dung hé thong cong trinh ghi trong bang (5-24). Theo két
qua & bang (5-24) cong trinh thit 6 va thit 7 khong dua vao du an quy hoach (khong
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can xay dung). Chién luogc t6i wu s€ la: Giai doan 5 nam dau xay dung cong trinh 3 va
4; giai doan 2 xay dung cong trinh s6 1; giai doan 3 xay dung cong trinh s6 5 va s6 8;
giai doan 5 nam cu6i xay dung cong trinh s6 2 con lai.

5.8. AP DUNG MO HINH MO PHONG TRONG QUY HOACH NGUON NUSC

Mo hinh mo phong 1a mot cong cu quan trong khi lap cic quy hoach hoac quan
1y nguén nudc. Nhu da trinh bay & trén, phuong phdp mo6 phong khong tim 101 giai
bang mo hinh t6i vu ma st dung mo6 hinh mo phong dé tim 10i gidi t6i wu. Khic véi
phuong phap t6i uu hod, phuong phiap mo phong sit dung mo hinh mo phong dé tim
gid tri 16n nhat (bai todn tim cuc dai) hodc nho nhat (bai toan tim cuc tiéu) trong s6 cac
phuong 4n c6 thé bang céch so sanh truc ti€p cdc gid tri tinh todn. Nghiém clia bai todn
chua chac da trung v6i nghiém t6i uu todn hoc (nghiém cta phuong phap t6i uu hod),
do d6 n6 chi la fa tri gan t6i vu va thuong goi 1a nghiém hop 1y.

Gia sir ta giai bai todn t6i uu hod bang phuong phap mo phong khi thiét k& he
thong cong trinh. Qua trinh phan tich tinh todn xac dinh phuong an thiét k€ hé thong

duoc thuc hién theo cac bude va chu trinh sau:

Buoc 1: Xac dinh muc tiéu khai thac hé thong va luong hoa cac muc tiéu khai
thac.

Budc 2: Thiét lap cdc phuong 4n c6 thé vé bién phdp cong trinh va céc phuong
an khai thac hé thong va cdu tric hé théng cac yéu cau vé nudc (cdc phuong dn sl
dung nudc, chong 1, tiéu ing v.v...).

Buoc 3: Xay dung mo hinh mé phong hé thong theo cac phuong dn cong trinh va
phuong an khai thac hé thong.

Budéc 4: Kiém tra bang mo6 hinh mo phong kha niang ddp ting cic yéu cu vé
nuéc véi cac phuwong 4n cong trinh da thiét 1ap. Qua trinh phan tich c6 thé din dén su
cén thiét phai diéu chinh bé sung cic phuong 4n cong trinh va phuong an khai théc.

Budéc 5: Lua chon cdc phuong dn c6 thé sau khi kiém tra theo yéu cdu & budc 4.
Budc 6: Tim phuong dn t6i wu bang phuong phdp mo phong.

Budéc 7: Kiém tra su chdp nhan dugc ctia phuong 4n t6i wu va phan tich quyét
dinh phuong 4n quy hoach.

Dé minh hoa cho nguyén ly trén ta xem xét vi du vé thi€t k& hé¢ thong ho chita
bac thang phét dién.

Gia st c6 3 ho chia bac thang phat dién véi cdc muc nuée dang binh thuong da
an dinh 1a Hbt,, Hbt,, Hbt,
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Can xdc dinh cac do sau cong tac (d0 sau nudc tr muc nuée dang binh thuong
dén muc nuéc chét) 1a heyy, her, heps sao cho téng cong suat dam bao cia hé thong ho
chira 1a 16n nhat:

3
F (herps hera, hers) = ZNPi — max (5-227)

i=1

Trong d6 N, 1a cong suat dam bao cua ho thit i.

K Hbtcr
D ¥
=, ,////,
”///,,//// hery
>
%
o
///////,{;,/ He;
)
Y
&>
)
Py

Hbt - myc nude dang binh thudng;
het - d6 sau cong tac;

H, - muc nudc chét,

Hinh 5-16: So do hé thong ho chita bdc thang phdt dién

Dé tim nghiém t6i wu cho bai todn trén c6 thé ting dung phuong phép t6i wu hod,
ciing c6 thé str dung phuong phap mo phdng dugc thuc hién theo céc budc nhu sau:

Bude 1: Lua chon cdc phuong 4n c6 thé clia cac do sau cong tac hep, herg, erg.
Gia st c6 m phuong an
Budc 2: Tuong tng v6i méi phuong dn stt dung mo hinh tinh todn cong sudt dam

bao cua hé thong xac dinh cac gia tri ciia ham F (hey,, hep, hers).

Bugce 3: Phan tich chon mot phuong 4n trong cdc phuong dn da tinh todn c6 ham
muc tiéu (5-227) dat gia tri 16n nhat.
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Cac budc xac dinh nghiém t6i vu theo phuong phdp mo phong clia bai toan nay

mo ta trén hinh (5-17).

Vi chi ¢6 thé chon hitu han céc phuong 4n tinh todn nén nghiém tim duoc chi 1a
nghiém “gan t6i wu” va c6 thé khong tring v6i nghiém tim duoc bing phuong phép toi
ghie g g g ghic ; gp g phap

uu hoa.

Cac phuong an do sau
cong tac:
PA1(hCT1,1! hCT2,1v hCT3,1)
PAZ(hCT1,2! hCT2,2l hCT3,2)
PAG(hCT1,3! hCT2,3! hCT3,3)

PAm(hCT1,mv hCTZ,mv hCTS,m)

Users’ model
of system

M6 hinh tinh toan
thuy nang xac dinh
cong suit dam bao

clia hé théng hod

chira

(M& hinh
md phdng)

—

Tinh céc gia tri ham:
3

F= YN,
i=1

F1(hCT1,1i hCT2,1! hCT3,1)
FZ(hCT1,2v hCT2,27 hCT3,2)
F3(hCT1,3v hCT2,37 hCTS,S)

Fm( hCT1,ml hCTZ,ml hCT3,m)

1

Chon phuang an t6i uu 1a phuong an ma gia tri ham muc tiéu

¢6 gié tri 16n nhat

3
F (heri, hera hers) = Y N, dat gia tri 16n nhat

i=1

Hinh 5-17: So do tong qudt xdc dinh nghiém t6i wu bang phuong phdp mé phéng
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Chuong 6
HE THONG HO TRO RA QUYET DINH

6.1. KHAI NIEM VE HE THONG HO TRO RA QUYET DINH (DSS)

Trong qua trinh 14p cdc quy hoach ngudn nuéc cho mot ving, mot luu vuc song
ngudi ra quyét dinh can nhan dang hé thng nguon nudc, danh gid dong thai ctia hé
thong va c¢6 dl cdc thong tin can thi€t dé ra quyét dinh ding. Thuc chat quy hoach
nguén nudc la tim ki€ém phuong dn hop Iy nhim thdéa man nhu cdu vé nuéc. Dé c6 mot
quyét dinh hgp 1y, nguoi ra quyét dinh can xtr Iy mot khéi lugng 16n céac thong tin vé
hé thong, d6 1a mot cong viéc khé khan va tiéu ton nhi€u thoi gian d6i v6i nguoi ra
quyét dinh. D€ ra quyét dinh, ngudi ra quyét dinh cén phan tich cdc thong tin vé hé
théng trén co s& céac s6 liéu thu thap duoc, thi€t bi xir 1y thong tin, mo hinh dé phan
tich dong thai hé thong va cong cu trg gidp ra quyét dinh. Theo Larry W. Mays:
Water Resource Handbook, McGraw-Hill, 1996, ISBN 0 07 04 1150 6, qua trinh phan
tich ra quyét dinh c6 thé mo ta theo so d6 trén hinh (6-1).

Ngudi ra o
Mb hinh quyét dinh Thiét b xu ly
théng tin
A
\ 4
PHAN TiCH
Cong cy S6 ligu

ra quyét dinh

Hinh 6-1: So do qud trinh phdn tich ra quyét dinh
Larry W. Mays: Water Resource Handbook, McGraw-Hill, 1996, ISBN 0 07 04 1150 6
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Truéc day, viéc phan tich hé thong nguoi ra quyét dinh thuong chi duva vao
nhitng s6 liéu han ché va so cung, cong cu ra quyét dinh va thiét bi xt ly thong tin bi
han ch€ va khong c6 su lién két gilra cac ndi dung dugc mo ta trén hinh 6-1, ta goi do
14 phuong phdp truyén thong. V4i nhitng hé théng phic tap va ton tai nhiéu yéu té bat
dinh nhu hé théng nguén nudc thi phuong phédp truyén thong rat han ché dén chat
lugng clia viéc ra quyét dinh. Trong nhitng nam gan day, v6i muc dich nang cao chat
lugng clia qud trinh ra quyét dinh ngudi ta da phat trién mot phuong phdp méi duge goi
12 hé thong tro gidp ra quyét dinh. Su phdt trién huéng nghién ctu trén day dua trén co
s nhitng tién bo khoa hoc trong linh vuc cong nghé thong tin, tin hoc, cong cu va
phuong phap tinh toan hién dai.

Heé thong ho trg ra quyét dinh (Decision Support System - DSS) cung cdp phuong
tién cho cdc nha ra quyét dinh c6 thé tic dong truc ti€p dén co s& dit lieu va mo hinh
phan tich hé thong.

HoHarsidung Ngudi phan tich

Quan diém clia ngudi st Su phan tich
dung vé hé théng va cac
van dé hé théng

Quan diém cdia ngudi phan tich vé
Thay déi va hé thong va cac van dé cua hé théong

diéu chinh

Cac chuong trinh
Mo hinh cla ngudi sit
dung vé hé théng

Thiét 1ap DSS

Kiém tra &
st dung DSS

Céc chuong trinh clia M6 hinh vé hé
DSS théng va cac van dé clia hé théng

N ——

Phat trién DSS

Hinh 6-2: So do mé td chu trinh dinh huéng mé hinh DSS

Lucks, D.P and J.R Costa (eds.) (1990): Decission Support Systems: Water Resourses
Planning. Proc. of ARD. Vidago (Porlugal), Springer-Verlag (ISBN-0.38753097.5).
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Lucks D.P da dua ra dinh nghia nhu sau:

Heé thong ho trg ra quyét dinh - DSS 1a mot hé thong gébm céc chuong trinh co s&
dit liéu, cac mo hinh xap xi toan hoc t6i wu hodc mo hinh mé6 phdng ciing véi cac thuat
todn tuong tng dugc thiét 1ap lien quan dén mot van dé cu thé, mot dia diém hodc mot
ving cu thé nhim trg gidp cho viéc tham khdo, quy hoach, quéan ly, van hanh, thiét
k& cling nhu viéc ra quyét dinh xur 1y cdc tranh chip cua cdac yéu cau st dung tai
nguyén nuéc Lucks, D.P and J.R Costa (eds.) (1990): Decission Support Systems:
Water Resourses Planning. Proc. of ARD. Vidago (Porlugal), Springer-Verlag (ISBN
0.38753097.5).

Hé thong ho tro trong mot tai liéu khac duge dinh nghia nhu sau:

Hé théng hd tro ra quyét dinh - DSS 1a mot hé thong thong tin téng hgp bao gom
cdc phan ciing (hardware), mang ludi thong tin, co s dit liéu, co s6 mo hinh, cdc phan
mém (software) va nhitng ngudi sit dung DSS nhim thu thap téng hop thong tin phuc
vu cho viéc ra quyét dinh (cac nha ra quyét dinh).

Heé thong hé tro ra quyét dinh DSS két hop viéc sit dung cdc mo hinh va céc k¥
thuat phan tich véi viéc déanh gid truyén thong. Viéc thiét 1ap DSS nham muc dich dé
dang sir dung trong mot hoan canh cé su tic dong qua lai va c6 thé thich nghi véi su
thay déi ctia moi trudng cling nhu su ti€p can céc quyét dinh cha ngudi sit dung. Ngoai
ra, dé nang cao hiéu qua vé mat kinh t€, DSS ciing ¢6 thé ting cudng hiéu qua vé mat
quan ly bang viéc sit dung phan tich c¢6 diéu kién.

Trén so do hinh 6-3 chi rd su khéc biét ctia phuong phép truyén théng va DSS.

Phuong phap truyén théng DSS (Decision Support System)
- Nhiing van dé dudgc c4u trac rd rang - Nhiing van dé khéng dudc cau tric rd rang
- S{r dung phudng phap tinh toan don gian |- St dung cac mé hinh
- C4u truc cling nhac - C4u trac c6 tuong tac qua lai
- Thong tin han ché - C6 kha nang st dung thich nghi do thong tin

dudc cap nhat thudng xuyén

- C6 thé nang cao cht lugng quyét dinh |- CO thqév nang cao chét lugng quyét dinh trén
bang cach lam ré rang s6 liéu tho cd sd su dung m6 hinh toan va cac phan

mém trg gidp ra quyét dinh

Hinh 6-3: Su khdc nhau giita phuong phdp truyén thong va DSS

Thuc chit qua trinh ra quyét dinh 1a qua trinh phan tich hé thong duoc trg gitp
bdi DSS. Dai véi cac bai todn quy hoach va quan 1y nguén nuGe thi mo hinh moé phong
va mo hinh t6i vu hod 1a rat can thi€t. Nhitng mo hinh todn dang dugc st dung rong rai
hién nay trong quy hoach va quan 1y nguén nuéc déu duoc xay dung theo dang cau
tric cua DSS.

Qua trinh phan tich hé théng ra quyét dinh v6i su hd tro ctia DSS ¢6 thé mo ta
trén hinh 6-1.
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6.2. HE THONG HO TRO RA QUYET DINH TRONG QUY HOACH VA QUAN LY
NGUON NUSC

Heé thong ho trg ra quyét dinh da dugc thiét 1ap phuc vu cho cong tic quan 1y & nhiéu
nganh ky thuat khac nhau. Méi mot linh vuc ky thuat hoac déi tuong can quan ly cé yéu
ciu riéng vé viéc thiét 1ap DSS. Hé thong hé tro ra quyét dinh hién dugc ing dung rong
rdi trong linh vuc quy hoach va quan 1y nguon nuGe cé nhitng mang chinh nhu sau:

1. Co s6 dit liéu cua hé thong

2. Cac mo hinh hé thong (dugc coi la cong cu phan tich hé thong)
3. Hé thong thong tin va xtr ly thong tin

4. Cac phan mém

Céc mang trén thuong duge lién két véi nhau trong mot phadn mém quan 1y diéu
hanh hoac cdc mo hinh todn vé hé thong.

Cong cu danh gia
e Chon tiéu chuén danh gia
e Xay dung kich ban
e Kiém tra danh gia

|

Xac lap thong tin
o Cosddiliéu
e Hé théng thong tin dia ly GIS

Cong cu xtr ly thong tin
M6 phong hé théng (mé hinh
mé phong)
M6 hinh téi uu

Hinh 6-4: Cdu triic va moi lién két giita cdc khoi cua DSS
Loucks, D.P. 1991. Computer Aided Decission Support in Water Resources Planning and
Management. In Loucks D.P. and J.R. Costa (eds), Decission Support Systems: Water
Resources Planning: Proceedings from the NATO Advanced Research Workshop on

Computer-Aided Support Systems for Water Resources, Researc and Management.
Ericeria, Portugal 24-28 September, 1990.
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Larry W. Mays da dua ra cau tric téng quat cia hé thong DSS (xem hinh 6-4)
gom nhitng khdi chinh nhu sau:

> Cong cu ddnh gid bao gém: chon tiéu chuén ddnh gid, xay dung kich ban va
kiém tra danh gi4.

» Xac lap thong tin bao gom co s& dit liéu va hé thong thong tin dia 1y GIS.

» Cong cu xu ly thong tin bao gdbm: M6 phong hé théng, va mo hinh t6i uu.

Rene F.Reitsma, Edith A.Zagona (eds.) trén co s& tong hop nhiing cong trinh
cong bo vé DSS di dua ra luge d6 téng quat xay dung hé théng hd trg ra quyét dinh
gbm 8 budGc nhu sau:

(1) Xdc dinh su can thiét cua phan tich hé thong: trén co s& xdc dinh nhiing van
dé can thiét phai phan tich, so bo thiét k€ hé théng hé tro ra quyét dinh va du kién
nhitng tai liéu c6 lién quan cho viéc thiét k& DSS.

(2) Xac lap dé cuong, muc tiéu va thiét 1ap DSS: bao gom viéc lugng hod muc
tieu, luva chon mo hinh d6i véi bai todn dat ra, thiét 1ap céu tric cta DSS va xac l1ap GIS.
(3) Chi ti€t hod cac chitc nang cua DSS da thiét 1ap.

(4) Chi tiét hod cdc phan mém (Software) ctia DSS: Trén co sd chi tiét hod cac
chiic nang cua DSS xay dung cdc chuong trinh, thuat todn mo ta cic chitc nang va hoat
dong cta DSS, xay dung co s dit liéu va xay dung phan mém cta DSS.

(5) Phét trién DSS: day 1a budc khai quat hod va hoan thién thiét k& DSS trén co
sO nhitng muc tiéu va ndi dung can phai phan tich.

(6) Khoi dong va thir nghiém: 1a su thir nghiém ban thiét k&€ DSS dé phan tich
tinh kha dung cua ban thiét ké.

(7) Kiém tra va bé sung cho DSS da thiét lap: trén co s& kiém tra véi hé thong
thuc dé kiém tra kha nang lam viéc va chat lugng ctia DSS, tir d6 b6 sung vao ban thiét
ké& cua DSS.

(8) boéng gai va tich hgp.

6.2.1. Co s dir liéu

Co s0 dit lieu duge luu gitt nhd mot phan mém Ngan hang dit liéu. Modun nay
dong vai tro ctia mot co s& dit liéu c6 chitic nang luu trit, cho phép cap nhat (stra chira,
thém, bét) dit lieu. Cac loai dit liéu dugc quan 1y bao gom:

+ C4c tai liéu khi tugng-thuy van: Lugng mua, lugng boc hoi, do 4m khong khi
tuong doi, nhiét do khong khi, s6 gio nang, toc do gio, luu luong, muc nudc...

+ Céc tai liéu lién quan dén st dung nudc: Khu tudi, khu tiéu, dac tinh dat dai,
CcO cdu cay trong...
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+ Tai liéu vé hé théng cong trinh: HO chita, cong diéu tiét, cong 14y nudc, tram
bom, kénh muong, cac loai cong trinh khac nhu cau méang, xiphong...

+ Tai liéu dan sinh-kinh t€ va yéu ciu dung nudc cla cac nganh;
+ Tai liéu van hanh tudi/tiéu phong 1d... ciia hé thong;
+ Cé4c ban do6 GIS (Heé thong thong tin dia ly) thé hién céc loai s6 liéu trén.

+ Ngoai ra, mot so loai tai liéu nhu ho so thiét k&, quy hoach hé thong, cdc van
ban phap quy lién quan dén hé thong, quy trinh van hanh, cac hinh anh va phim video
cling dugc quan ly trong moédun dudi dang cac trang HTML (ngon ngit danh ddu siéu
van ban dugc st dung trén Internet).

Cac thong tin do modun quan ly dugc cap nhat tién 1gi thong qua cac khung nhap
lieu. Cac s6 liéu luu giit trong ngan hang dit liéu duoc thiét k€& sao cho c6 thé trao déi
thong tin phuc vu cho ting phan mém ting dung khic: mé hinh mo phdéng, phan tich
dir liéu v.v...

Chiic nang cua ngan hang dit liéu phuc vu cho muc dich tra cttu thong tin. Ngoai
ra, ngudi st dung c6 thé tra ctu toan bo céc thong tin trong co s& dit lieu mot cach tuy
bién thong qua tra ctu trén céc ban d6 GIS. Thong tin tra citu c6 thé duoc thé hién qua
céc bang biéu, cidc dang do thi hoic thé hién trén ban d6 GIS, cic dang hé so va tu liu
khac nhu hinh anh, phim v.v...

6.2.2. M6 hinh toan
Mo hinh todn 1a mang quan trong trong hé thong trg gidp ra quyét dinh. M6 hinh
todn bao gobm mo hinh mo phong va cdc moé hinh t6i vu hoa.

Mo hinh m6 phéng dugc st dung dé phan tich hé thong ngudn nudc theo céc tdc
dong khac vao hé thong. Mo hinh mo6 phong bao gom cdc mo hinh thanh phan duoc
lién két v6i nhau hodc dugce siap x€p thanh cdc modun riéng cau tric trong mot phan
mém chung. M6 hinh mo6 phong hé théng bao géom nhitng mo hinh tinh nhu ciu nuéc,
chuyén tai nudc trong hé thong song (mo hinh thuy van, mo hinh thuy luc), mé hinh
chat lugng nude, mo hinh tinh toan hiéu qua kinh té...

Mo hinh t6i vu hoa dugc st dung dé tinh todn va xac dinh phuong 4n t6i uu clia
bai todn quy hoach hoac diéu hanh hé thong.

6.2.3. Hé théng trao déi thong tin
Heé thong truyén tin thuong duoc thiét 1ap trong quan 1y hé théng ngudn nude. Hé
théng trao doi thong tin thudng dugc thiét k& hoat dong theo nguyén tic tw dong hoa.

Hé thong do dac quan tric va trao déi thong tin duoc thiét k€ rat da dang phu
thuoc vao cong cu truyén tin (mang Intenet, k¥ that Rada, anh vé tinh...). C6 thé minh
hoa c4u tric cua hé thong do dac va trao déi thong tin don gian dudi day (hinh 6-5,
6-6, 6-7).
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Hé thong trao déi thong tin ¢6 nhiém vu tu dong truyén thong tin do dac quan
trac, truyén cac Iénh diéu khién hé théng. Céc thong tin clia hé thong duoc lién két voi
mang co s& dit liéu va mang mo hinh toan.

a. Thiét bj trao déi théng tin c6 thé'la hitu tuyén hay vé tuyén

Hé thong truyén tin dang vo tuyén dugc mo ta trén hinh 6-5 va 6-6. Tinh nang
hoat dong ctia hé thong nhu sau:

- Tat c4 cdc thiét bi phan cting déu phai c6 chuong trinh diéu khién (Driver) dé
truyén/nhan thong tin dudi dang ma va s6: bao gém cédc thong tin do dac, cic dit liéu
hé théng va céc lénh diéu khién.

- Truyén thong tin do tai tram do theo thdi gian quy dinh dudi dang s6 cta cac
dic trung muc nuéc, mua, do 4m khong khi v.v...

- Cédc thiét bi phai c¢6 chic nang truyén tin theo dang “truyén s6” cac dit liéu,
“truyén lénh” diéu khién, “truyén tép thong tin” clia cdc dit liéu luu dit tir tram do vé
trung tam va ngugc lai.

- Ch€ do truyén thong tin va luu giit thong tin trong thiét bi do nén dugc quy dinh
theo ché do do cac dac trung khi tuong thiy van va cac dac trung khac cua hé thong.

- Mot tap tin truyén tir tram do v€ trung tAm va ngugc lai phai bao gébm ma dac
trung duoc truyén, ma cua dac trung thoi gian tuong ng, gia tri ciia dic trung va dia
chi trao ddi thong tin.

b. So dé lién két giita mang phdn ciing va phan mém

T

May thu phat

v

Driver may thu |4 Driver .
phat thiét bi do |« THIET BI

I 5

Thiét bi luu dir PHAN MEM

thong tin

\ 4

MAY TiNH

Hinh 6-5: So do lién két tai tram do
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Tai tram do: May tinh tai tram do s& duogc cai dat phdn mém co s& dit liéu, ¢
chic nang luu trit s6 liéu do dac tai tram do va cip nhat ciac thong tin khac clia hé
thong tai ving quan ly ctia tram do.

h

May thu phat

Seial port
Driver may thu b Driver . BANG
phat bang dién PIEN TU
tir do v
¥ /'
v
Thidt bi luu dix PHAN MEM
ong tin
MAY TiNH

Hinh 6-6: So do lién két tai trung tim

So d6 lién két tai tram do dugc trinh bay trén hinh 6-5. So d6 c6 cdc thanh phan
lién két sau:

Mot Driver thiét bi do c6 chiic niang thu tin tir thiét bi do va:
- Chuyén thang thong tin qua Driver clia may phdt dé phat tin vé trung tam

- Chuyén thong tin truc ti€p vao Phadn mém mdy tinh.

Mot Driver may phat cé chiic nang:

- Chuyén théng c4c thong tin thu nhan tit trung tim vao phidn mém diéu hanh
(Khi mdy tinh dang lam viéc) hodc chuyén qua thiét bi Iuu dit thong tin dé chuyén vao
may tinh khi mdy tinh bat diu 1am viéc.

- Chuyén thong tin tir tram do vé qua phan mém mady tinh vé trung tam.
- Chuyén truc tiép céc thong tin do dac cia thiét bi do vé trung tam.

Mot Thiét bi luu dit thong tin ¢ chie nang luu dit thong tin truyén vé tir trung
tam khi may tinh tram do khong lam viéc va tu dong chuyén thong tin thu dugc vao
phan mém diéu hanh khi mdy tinh bat dau 1am viéc.
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= [ -] [

= -
L= =

|/

Mang néi véi trung tam

Mang trgm do
\4

MAY CHU

Bang hién thi
thong tin

nﬂ

Mang cuc bo (LAN) N

tai Trung t?m <
diéu khién . I
Mdy in trén mang

Bo noi trung tam (HUB)

Mdy tram tal Trang tdm

Tram 1 Tram 2 Tram 3

Hinh 6-7: Hé thong truyén tin hitu tuyén
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Tai trung tam: May tinh tai trung tam s& dugc cai dat phan mém Heé diéu hanh clung
Ngan hang dit liéu, c6 chitc nang thuc hién cic két qua tinh todn cic phuong dn diéu
hanh, luu trit s6 liéu do dac va cac dit liéu khdc truyén vé tir cac tram do, cap nhat cac
thong tin khac cta hé thong va phat cic ménh 1énh tir trung tam téi cdc tram do. So do
lién két tai trung tam duoc trinh bay trén hinh 6-6. So do ¢6 cac thanh phan lién két sau:

Mot Driver cua may thu phat c6 chiic nang:
- Chuyén thang céc thong tin thu nhan tir cdc tram do vao phadn mém diéu hanh

cia mdy trung tam (Khi may tinh dang lam viéc) hodc chuyén qua thiét bi luu dit
thong tin dé chuyén vao mdy tinh trung tam khi mdy tinh bat dau lam viéc.

- Chuyén thong tin tir tram do qua Driver bang dién tir dén Bang dién tur.

- Chuyén thong tin diéu khién dén cac tram do.

Moét Driver ciia bdng dién tir ¢é chitc nang chuyén théng tin tir cdc tram do
hodc tir phdan mém diéu hanh tai trung tam dén bang dién tu. Hé thong truyén tin vo
tuyén c6 cu tric gom mot mang rong va mot mang ndi bo (xem hinh 6-7).

6.2.4. Phan mém ho trg ra quyét dinh

Phan mém ho tro ra quyét dinh duoc thiét k€ theo nguyén tac lién két tat ca cdc
mang cta hé thong ho trg ra quyét dinh. Trong thuc t€, phdn mém trg gitp ra quyét
dinh trong quy hoach va quan 1y nguén nudc thuong cé nhitng mang chinh nhu sau:

- M6 hinh m6 phong hé thong
- Co s6 dit liéu c6 chiic nang Iuu trit s6 liéu phuc vu tra ctu va dugc lién két véi

mo6 hinh mo6 phong dé phuc vu tinh todn. Co s& dit lieu dugc lien két véi hé thong
thong tin dia ly (GIS).

Hién nay, nhitng mo6 hinh toin hé thong nhu moé hinh ISIS, MIKE11, HEC-
RESIM v.v... déu duoc xay dung theo nguyén tic Heé thong hd trg ra quyét dinh, boi
vay rét tién dung cho nguoi st dung trong qua trinh ra quyét dinh.
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