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TOM Tf&T : Bai bdo nay trinh bay hé chuyén gia (HCG) hoat dong trén cd s& tri thic clia céc
‘chuyén gia, m6 phdng cdch suy dién cla con ngudi va c6 khi niing ty dong thi&t k&€ mot ludi
dién phan phdi dat hAim muc tiéu tdn thit ning lugng bé nhat, thod cdc digu kién ring budc vé
mit dia 1y, cap dién 4p ciing nhu kha ning lam viéc cla cdc thiét bi trén lu6i.

I. DPAT VAN PR

Qui trinh thi€t k& mot ludi dién bat ky phai qua nhiéu giai doan va thudng khong c6 giai
thuat chit ché, chinh vi vAy kinh nghiém va tri thifc cla cdc chuyén gia trong nhiéu linh vuc
khéc nhau déng vai trd quan trong. Néu két qua thiét k&€ sau cling khong thda man céc yéu
cau d& ra hodc chi phi khong thé chap nhan dudc, qué trinh nay phai dugc sia ddi va lap lai.
Do d6 khong gian tim ki€m va chi phi thdi gian 12 rdt 16n. HCG véi viéc st dung cdc qui tdc
Heuristic va cd ché suy dién cia con ngudi s& gidm khong gian tim ki€m va nhanh chéng dé
ra phuong 4n thi€t k€ hgp 1y thod cédc diéu kién kinh t& k¥ thuat va mang tinh kha thi cao.

V& mit tin hoc, HCG 12 nhiing chuong trinh dng dung dya trén tri thic chuyén moén cao
clia cdc chuyén gia dau nganh két hgp véi kha ning w suy dién logic (mdy suy dién), trén ¢
s& md phdng suy nghi cda con ngudi, nhim dua ra cic quyét dinh, phuong 4n hgp 1§. Giao

dién ngudi — mdy trong HCG la cong cu giao ti€p thuén tién trong qué trinh truy vén va gidi
~ quyét van dé [4]. .

Cd sd tri thic clia cd nhém chuyén gia thiét k&€ chuong trinh théng thudng dugc biéu dién
dudi hinh thifc don gidn nhat 1 phat biéu luin Iy hay cdc luat IF - THEN [1, 3].

II. THIET KE CHUYEN GIA

C&u triic cia HCG thiét k& hé théng phéan phdi dién (HTPPP) dudc trinh bay & hinh.1
12]. |
Co s& tri thite ciia HCG dugc thanh 14p bdi nhém cdc chuyén gia sau :
e Chuyén gia thi€t ké hé thng dién
e Chuyén gia cong nghé va moi trudng
e K suldp trinh va k¥ su tri thifc
Dé cyc tiéu héa t6n thét cong sudt trén dudng day trong du 4n phan phdi, thudt todn tim
vi trf tram bién 4p dugc dua vao - HCG dé hé trg cho mdy suy dién. K&t qua thu nhin duge tY
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HCG dugc xem xét thong qua giao dién ngudi-mdy, ti¥ ddy ngudi dung c6 thé lya chon
phuong 4n thi€t k€ khéng nhilng thod cdc van dé k¥ thuit ma con xem xét dén cdc vin dé
lién quan vé dia 1y, chinh tri, xa hoi...

IIL. CAC VAN PE THIET KE

1. Dy dodn tdi tiéu thu.

Dy dodn phu tdi chinh xdc véi phuong 4n hgp 1y 12 co s& quan trong din dén sy 1am viéc
on dinh ciia hé théng dién trong thdi gian dy bdo va han ché sy thiét hai nén kinh t& do thiéu
dién. CG nhiéu loai du bdo phu ti theo thdi gian nhu ngin, trung, dai han véi d6 chinh xdc
phu thudc vao phudng phdp dy bdo. HCG s& thu nhan di liéu ti chuong trinh du bdo cong
sudt tiéu thu cda phu tdi 1am co s8 cho viéc thiét k&.

2. Lya chon dién ap phii hgp.

Khi thi€t k&€ hé théng dién, chon dién 4p phi hgp 12 mot tropg nhitng van d& cd ban vi
gid tri dién 4p nay quyé€t dinh céc thong s& cla dudng day tai dién, thiét bj tram, von dau t,
ton that dién ning va chi phi van hanh. C6 nhiéu phuong phap toan hoc dé giai quyét van dé
chon dién dp hgp ly. Tai Viét Nam, cdp cién dp tiéu chudn la: 6, 15, 22, 35, 66, 110, 220,
500 kV. Mang trung th&€ cla mién nam chd y&u 1a cdp 15kV. Hién nay, tdng cong ty Pién
Luc Viét Nam dang c6 khuynh hudng thong nhat dién 4p ctia mang trung thé 1a 22 kV.

3. Quyét dinh sé Iugng, dung lugng tram.

Khi quyét dinh s&§ lugng, dung lugng dit cdc tram bién 4p, ngoai viéc dua vao yéu ciu
vé cong sudt cia phu tdi cdn phai tinh dén t6¢ do ph4t trién kinh t& cla khu vuc dang phuc
vy, dong thoi ciing phai xem xét dén cdc k& hoach phat trién ciia nha nudc.

D61 v6i cdc khu vuc c6 t6c d phét tri€n phu tdi chdm, d€ kinh t€ thudng chon dung
lugng dit tram bién dp vi¥a phdi. Nhung vdi cdc khu vyc kinh t€ phdt trién nhanh nhu
TP.HCM, Bién Hoa,... viéc chon dung lugng dit tram bién 4p phdi di 16n dé ddp dng nhu cau
phat trién ting vot clia phu tai trong tuong lai.

Thyc t€, thudng chon : 60% St tram bién 6p < 2Sphy tzi < 90% Sajt tram bién 4p

e Cin 90% cong sudt dit tram : Tram dd ddp Wng nhu cau phu tdi phét trién trong twong
lai.

e Cén 60% cong sudt dit tram : Trdnh cho tram bién 4p v4n hanh non tdi gy ton that
cdng suat 16n, dong thdi gidm dugc chi phi dau t cho mdy bién 4p.

Tuy nhién, d&i véi khu vuc ¢6 t6c d6 phat trién phu tai rat 16n, khu vyc dang nim trong
k€ hoach phdt trién clia nha nudc, chdp nhin cho tram bién ép vén hanh dudi 60% trong mot
khodng thdi gian, thudng 6 thang dé€nl nam.

4. Diy cong suat MBA chuén.

Cong suat tram bién 4p nén chon theo day cdng sudt tiéu chudn ciia m4y bi€n 4p. Vi du
dci v6i mang 110/22kV 1a 10, 16, 25, 40, 63MVA va déi véi mang 220/110/22kV 1a 63, 125,
250MVA.
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5. Chon vi tri dit tram bién 4p.

Chon vj tri dit tram ngoai yéu t6 k§ thut, kinh t&, cdn phdi thod cic yé&u t8 phi k¥ thuat
nhv : x4 hoi, dia 1y... viéc lya chon dia diém xdy dung 1én tram bién 4p phai tudn theo phdp
luat v& cdc mi3t nhu : dat dai, bdo vé tai nguyén thién nhién, bdo vé mdi trudng cla nha
nudc.., ngoai ra phai phit hgp vdi sd d6 phat trién Iudi dién khu vuc va thuan lgi trong thi
cdng va bdo dudng.

Trong HCG nay, ngoai viéc thod man cdc yéu t8 néu trén, cin Iva chon phuong 4n c6
t6n that cong sudt cuc tiéu trén dudng diy theo biéu thic (1).

QUI TAC TiM VI TRi TRAM

Vi trf tram tim dudc, thod ham muc tidu cuc ti€u tSn that va mot s& bo luét dién hinh nhu
sau.

1. B6 luat méi trudng cho tram bién 4p.

Vi tri tram dugc hiéu chinh quanh vi tri tinh todn hgp 1y vé k§ .hudt nhiim thoa cdc yéu
cu sau:

¢ Gin trung tim phu tdi, ddm bdo cdc dudng ddy ra vao thuin lgi.

* o Tién cho viéc van chuyén thi€t bi, MBA vao vi trf thi cong va sifa chita sau nay (gin
dudng giao thdng bg, thuy ...)

¢ Gan khu din cu d€ tién b6 tri cho nhdn vién vén hanh nhung phdi c6 mot khodng
cdch dé ti€ng 6n clia tram khong dnh hudng dén siic khoé clia ngudi dan .

e Gan cdc cong trinh phuc vu cong cong, xi nghiép dé tan dung 161 da co sd ha ting sdn
¢6 nhung phéi c6 khd ndng md réng tram.

o Khong dit tram bién dp & vang dit ¢6 hiéu qud néng nghiép, ving bd bién nhiém
min, cdc viing bi 6 nhi€ém do cdc chat thdi cda nha mdy cong nghiép thai vao khong khi.

e Chi cho phép x4y dung tram bién dp & cdc vung trén khi c6 ludn ching day dd, khu
vuc c6é mifc gidi tod dén bil thap. :

e Tranh cdc khu vuc dit bi trugt 18, d4 rdi, bun d4, x6i mon, bi ngdp nudc hodc khong
¢6 mifc nudc ngam cao hon cao trinh day méng.

e Cic tram bién 4p trong thanh phd khi thi€t k€ phai c6 bién phdp gidm dién tich xay
dung tram, c¢6 thé dé nghj tram GIS (Gas Insulation System) va bién phdp phong chéng
chdy.

Céc kinh nghiém va Heuristic néu trén dugc dua vao cd sd tri thic dudi dang cdc qui tdc
san xuat (Néu... thi...) nhu sau: |

Ludt al: Né&u vi tri dit tram nim trén song thi ham t6n that cong sudt (HTTCS) 1a v
cung.

Ludt a2: Néu vi tri gdy ra van dé vé xa hoi thi HTTCS 1a v6 cang.

Luat a3: Né&u vi tri dit tram gy nguy hiém cho ngudi va thiét bi thi HTTCS 1a v cung.

Luit a4: N&u tram & vi tri khong thé chuyén chd mdy bién 4p, thiét bi ning, vat liéu xay
dung vao dugc thi HTTCS 1a vo cing.

2 B6 luat chon 1§ ra ctia tram BA phia ha dp.
S6 lugng 19 ra thit cdp & tram bi€n dp phu thude vao yéu ciu phu tai.
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e Phuy tdi quan trong phéi c6 2 dudng diy cung cﬁ'p
e Yéu cdu cong sudt phu tdi phu thudc vao cong sudt may bién 4p.
}Céc ludt Heuristic dugc dién"dat nhu sau:

Ludt bl: Néu CS MBA <30MVA thi 3< s616ra <6
Luét b2: Néu CS MBA < 40MVA thi 4< s616ra <8 _

Ludt b3: N&u CS MBA <63MVA thi 6< s516ra <8

Ca ché suy dién
Kiém ua suy luin
Co s bithuc
Ludt, o kien, Frames

may linh
Giao dién st dung
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3. B6 ludt lua chon dién dp lam viée

Ludt c1: N&éu Upp= 15KV thi Py< 7MW va L < 15Km. wfﬂ“‘;:“;:':: L RS
Lua[ c2: Néu Upp__ 22KV thi Py < ]01\JIW va L <20Km. rehsngcostuimic |
4.Bd luat ndi day Hinh 1 : C4u tric HCG thiét k& HTPPD

Lu4t d1 : N&u hai diém tdi da dugc ndi vao cling mét diém tdi thi khong ¢6 bét ky diém
tdi nao khdc dugc phép ndi vao diém tai nay.

Trén ddy 1a mo6t s6 bo ludt mang tinh chdt minh hoa. Thuc t€ s6 bo luat phai di 16n va
mang tinh dic trung cho tri thifc cla cdc chuyén gia thiét k&€ giau kinh nghi€m. Tuy nhién
cin luu ¥ ring, trong bat k¥ trudng hgp nao, cdc bd ludt c6 thé thay d6i va b8 xung rat dé
dang vi ¢d sd tri thitc cia HCG 1a cd ch€ ma.

IV. THIET KE MAY SUY DIEN

M4y suy dién 1a m6t modul chuong trinh HCG ding dé truy tim vi tri tram va sd dd két
ndi ddy dua vao thuit todn xdc dinh tram va hé thong luit trong cd sd tri thic.

V.HE CHUYEN GIA THIET KE HE THONG PHAN PHOI PIEN TPTK - 98

HCG TDTK-98 trd gip thiét k&€ HTPPD, dya vao thuit to4n tdn that cong suit nhd nhat
va thod tdt cd cdc qui tdc Heuristic dugc dé xudt tlr cdc nha thi€t k&€ gidu kinh nghiém. Dit
liéu ddu vao la cdc théng s phu tdi, bao gdm vi tri va nhu cdu phu tdi duge cung cip tir
chuong trinh du dodn phu tdi hodc cdc s6 liéu phu tdi thuc t€ cia dy dn can thiét k&,

V6i muc dich dé trg gitip cho ngudi s dung HCG trong qué trinh ra quyét dinh, chuong
trinh con cho phép nhép vao cdc théng sb céia ving phuc vu ma trén dé s& xay dung tram
bi€n 4p va dudng ddy truyén tdi nhu : cdc khu vyc dia ly, cdc dudng giao théng, sdng
ngdi,viing dit y&u, dudng ddy cao thé cung cap cho tram...

Luu dd cd ché suy dién cia HCG TPTK-98 trinh bay & hinh 2 [1] .
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ﬁhip s§ lugng v dung lugng Lram
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Ding lugt két néi aé n6i tram voi phy 1di
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Hinh 2. Luu dd co ché suy dién ciia HCG TETK-98

tiép gilta ngudi st dung va HCG trong qud frinh truy van, thay ddi thong so, dit liéu.

mdy dugc thiét k& trong méi trudng do hoa, thuén 1¢i cho viéc giao

Trong qué trinh im ki&m quy&t dinh, HCG s& dua ra nhitng khuyén cdo trén hé thdng
luat trong cd sd tri thitc duge ddc két tif kinh nghiém cia cdc nha thiét k& day dan, tir d6 trg
gitp cho ngudi thiét k& nhanh chéng va d& dang fim ra phuong 4n hgp 1y vé kinh € k¥ thudt,
dong thoi c6 tinh kha thi cao.

K&t qui ciia HCG TPTK-98 1a cho phép xéc dinh vi tri ddt tram va két cau so do ndi
‘ day dudng ddy ndi tram dén cdc phu tdi sao cho t8n thit cong sudt 1a bé nhit, thod cdc digu
kién cia cdc qui tdc Heuristic. Cla s0 giao dién ngudi - mdy cida chuong trinh TDTK - 98
trinh bay & hinh 3.

Biéu thic tinh ton that cong suat trén dudng day :

PLs= RZ By.d

. js=l

Véi:

%)

(1)

PLs- Tdng tdn hao cla cdc dudng diy cing cla mdt tram  Lj- Nhu cau tiéu thu cda tdij (kVA)
V -Dién dp mang (kV)

n- S8 diém tii cla mot tram cung cip
R - Bién tr& dudng day trén mot don vi chiéu dai

(km)
Piéu kién:
ai,- =1

dsj- Khodng céch giita tram S va tai j

Né&u tai j khong dugc tram s cung cip thi: ;=0 va tdi j dudc tram s cung cdp thi:
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Hinh 3: Cita 58 giao dign ngudi - mdy ciia chuong trinh TDTK — 98

AN EXPERT SYSTEM FOR AUTO-DESIGNING DISTRIBUTION NETWORK
Quyen Huy Anh - Truong Viet Anh

ABSTRACT : An expert system, based on knowledge of expert staff and simulation of human
deduction, for auto-designing distribution network is presented in this paper to take the
minimum of energy loss in network and meet the geographic, environmental, voltage operation,
down voltage constraints and working ability of equipment in network
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