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M6t so y€u to anh huong den qua tnnh sup do dien ap 

trong he thdng di^n 

D^ng Ho&i Nam 
Truong Gao dang COng nghe va Kinh \& Cong nghiep 

Mdt sd su cd syp dd he thdng dien xay ra trln khdp thi gidi trong nhflng nam gdn day gay hau qua rdt nghilm 
bpng ddi vdi muc tieu phat trien kinh kl, xa hdi. Bai bao cd mdt sd phan tich chinh cfla hi |n tugng syp dd he 
thdng dien vua qua da duge nghien eflu d l hilu nhflng nguyen nhan chinh va co cbl xdy ra syp dd diln dp 
trong he thdng dien. Tfl nhflng phan tich, tdng hgp duge nhiing nguyen nhan chinh xdy ra hidn tugng syp dd 
di^n dp h i thdng dien true tiep liln quan ddn vdn d l dn dinh. Bai bao chi ra mgt sd giai phap d l ngan chan 
xdy syp dd he thdng dien. 

1. Mddau 
He tiidng dien (HTD) Viet Nam dang phai ddi m$t 

vdi nhflng khd khan: Thfl nhdt la su tang len qua 
nhanh cua phu tai. Vdn de thfl hai la sy can kiet tai 
nguyen thien nhien. Vi cay, HTD cfla Viet Nam rdt 
"nhay cam" vdi cac su ed cd thi xay ra . Bai bao cd 
nhiing phan tich, danh gia vl cac yeu td anh hudng 
din dn djnh diln ap trong HTD, co cbl xay ra sg cd, 
nguyln nhan cung nhu dung mdt bien phap xa thai 
phy tai theo di|n ap thdp de nang eao 6n djnh diln ap 
trong HTD. Qua dd giup ich cho nganh diln Igc, trong 
tinh toan thilt kl, van hanh va dilu khien HTD gdp 
phdn nang cao dn djnh dien ap, dam bdo dd tin cay 
cung cdp dien. 

2. Phan tich cac yeu tii' anh hvdng den sup do 
dien ap trong he thdng dien 

Hiln tugng sup dd dien dp chu ylu lien quan den 
cdc hien tugng ddng va phflc t^p bong dd bao gom 
ede dnh hudng cfla cdc phdn lu ddng trong HTD nhu 
MPD, thiet bj tg ddng dilu chinh, md hinh tai .v.v.. 

Thu nhat, dnh hudng cfla cae loai phu Eai khac nhau: 
Mdt nhan td chinh trong vile bat dau mot sg sup dd 
di|n ap la phdn ling efla he tiidng tai lam giam gia tri 
diln ap tai khu vuc phy mang tai. Vi vay, mP hinh hda 
phy tai Id dilu cdn thilt trong phan Uch dn djnh dien ap. 
Md hinh tdi thudng chia thanh bai loai: mo hinh tinh va 
md hinh ddng. Cac md hinh phy tai tinh thudng duge 
dung bong cdc nghien eflu lien quan den In dinh dien 
ap trong khodng thdi gian ngdn, sau khi qua dp din 
khodng then gian dai ban. Tuy nhiln, bong nhilu trudng 
hgp chung ta can phdi xlt din dnh hudng ddng cfla cac 
phu tai nhu nghiln cuu dao ddng lien vflng, dac biet la 
qua binh ddng ti-ong khoang thdi gian dai ban nhu syp 
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do dien ap. Thdng thudng, edc ddng co dien tieu thy 
khodng 60-70% tdng nang lugng bong HTD. Do dd, md 
hinh ddng efla ddng co dl|n thudng duge xem nhu Id 
mdt ylu td quan bgng nhdt efla md hinh phy tdi ddng 
khi nghien ciiu dn djnh di|n dp. 

Thfl hai, dnh hudng cfla bd dilu dp dudi tdi (ULTC) 
den su syp dd diln dp: B6 tu ddng dilu chinh dien dp 
cua may biln ap ngudi ta trang bi bd phdn tu ddng 
dilu dp dudi tai (ULTC). Sg lam vile cfla ULTC anh 
hudng din cac phy tai phu thudc di|n ap nhin tfl phia 
he thdng tmyIn tai trong HTD. Chuc nang cfla ULTC la 
dl dieu chinh diln ap cua dudng day tdi dien vl gia tri 
ban ddu khi tdi thay ddi. Khi dien ap cfla he thdng diln 
giam thi dien ap eua tai cung giam. Cac ddu phan ap 
se tg dpng dich chuyin sau khoang thdi gian dinh 
trudc de khdi phyc lai phy tdi nlu nhu dp lech dien dp 
du Idn (hoac vugt qua ngudng). Khi thay doi ddu phan 
dp se lam tang dien ap trong mang ludi phan phdi, 
theo dd yeu cdu ve cdng sudt phan khang trong he 
thdng tmyIn tai s i tang lln. Tuy nhien, viec dilu chinh 
cfla ULTC ed thi gay nguy hilm cho mdt he thdng 
dien khi cd sg cd nguy hilm. Dae biet la trong dieu 
kien phy tai Idn hoac mdt sd ngudn phat cdng sudt 
phan khang dat gia tri tdi ban. Khi dien ap mOt so nut 
la kha thdp, vile thay ddi vj tri ddu phan ap ULTC se 
lam tang cdng sudt phdn khdng yeu cdu tfl h | thdng 
tmyen tai de cung cdp cho tdi. Vi vay, ULTC cd the ed 
tac dyng ngugc lai, va lam nguy hilm them ddi vdi 
mat su dn djnh di|n dp. 

Thu ba, anh hudng cua bd gidi han kich tir (DEL) 
va ULTC den sup dd diln ap: Chuc nang chinh cfla 
thiet bi OEL la bao vp cudn day kich tu phat ndng qua 
muc cho phep. Thdng thudng bd OEL khong duge tac 
dgng trong khodng thdi gian qua dd d l cho phep tang 
ddng di|n kich lln khoang vai Ian de tang dien ap dau 



cyc may phat diln nhu la mdt bi§n phap nang cao khd 
nang dn dinh qud dd. Sau mdt khoang thdi gian cho 
phlp, thi bd gidi ban kich tfl duge tdc ddng theo mdt 
ham ti II nghleh vdi thdi gian- ddng diln kich thich 
cang Idn thi tiidi gian tac ddng cdng nhanh. Bd gidi 
han kich tu se gidm ddng diln kich thich tu gia trj 
cudng buc vl gid trj dinh miic d l ddm bao cudn day 
rotor khdng bi phat ndng qua mflc bdi ddng diln kich 
thich cudng buc 

Thfl tu, anh hudng efla phy tai ddng: Trong khoang 
thdi gian qua dp tae dyng eua bd kich tu la d l duy tri 
6n djnh qua dp cua HTD bdng each tang nhanh ddng 
diln kich thich nhdm duy tri diln dp ddu cue MPD, va 
HTD duge dn djnh sau vai giay. Tuy nhiln vile mat 
mOt dudng day lam tang tdn thdt ca cdng suat tac 
dung va phan khdng. ULTC si ty ddng thay ddi dau 
phan ap dl dua dien ap tren thanh cai phia phan phdi 
vl gia til ban ddu, dilu nay dong nghia vdi viec yeu 
cdu cdc mdy phdt diln tang lugng cdng sudt phan 
khang phat ra he thdng didn. Vi vay cac bd kfeh thich 
phai Ulp tuc tang ddng kich thich d l may phat dien 
tang dan lugng cdng sudt phdn khang phdt ra. Dilu 
nay chi dung lai khi di|n ap tai thanh cdi duge phyc 
h6i hoac khi ULTC da dilu chinh tdi da cac ddu phan 
ap. GEL duge kich hoat nhdm bdo ve cho cudn day 
kich tu khdng bj phat ndng qud mflc cho phlp. Kit 
qua la luong cdng sudt phdn khdng phat ra tu may 
phat di|n gidm vd do dd di|n dp efla he thdng cflng 
giam xudng. Kbi ddng eo dflng thi coi nhu khdng ed tai 
va dien ap duge khdi phuc lai. Tuy nhien khi di |n dp 
phyc hdi thi ddng co lai bat ddu tu md may. Lfle nay 
c6ng sudt phan khang tieu thu bdri ddng co dien tang 
vot, dilu nay dan din sup dd dien dp efla HTD. 

3. Bien phap chan sup do dien ap 
Nhilu biln phdp ngan chan syp dd diln ap, va mdt 

trong nhung phuong phap cd hieu qua dd la dung role 
xa thai phu tdi theo dien dp thdp (UVLS- undervoltage 
load shedding).Trln quan dilm dilu khiln vd gidm 
sdt: Hiln nay cd hai co edu UVLS dang duge dp dung 
trln Uil gidi: dd Id co cdu phan tan (phi tap tmng) (ap 
dung d cdng ty Puget Sound) va eo edu tap tmng 
(diJng d Hydro Quebec, New Mexico utilities). 

:ha rait L^XS. 

Chpn ngudng tac ddng cho role UVLS: Ddi vdi mdt 
HTD dai di|n ap mong mudn trong van hanh binh 
thudng se dao ddng trong pham vi tu 0,95Cpu) din 
1,05(pu) nhu bong Hinh ve 1. Vi|c lya chpn ngudng 
tae ddng cua role UVLS ludn ludn phy thupc vdo tung 
HTD cy thi. Cdng viec nay ddi hdi can cd su hilu bilt 
ddy dfl vk he thdng di|n dang nghiln ciiu. 

Chpn luong tdi xa thai: Lugng phu tai bi xa thai 
nhdm ngan chan syp dd di|n ap cdn phai duge lua 
chpn cdn than. Lugng tai bl xa thai phy thudc vao dae 
tinh cfla tung HTD cy the. HI thdng diln thong thudng 
kilm soat phy tai mot each tap tmng m^t sd dudng 
day tmng the, nhu vay khdng the kilm soat duge phu 
tai d cudi dudng day. Bdt efl khi nao role UVLS lam 
vile, thi he thdng tg d6ng cdt it nhat la mdt hoac hai 
dudng day d l ngan chan syp dd dien ap. 

xac dinh khoang thdi gian sa thai phy tai cfla role 
UVLS: Viec chgn cac bude thdi gicin tae ddng eua 
UVLS nhd cd thi lam giam nguy eo xdy ra sup dd dien 
ap. Tuy nhidn, cac gia tri nay phy thudc vao nhieu yeu 
td nhu cae bd phan may cdt dien, thdi gian tmyIn b'n 
hieu dieu khien thdng qua cae phuong tipn thdng tin, 
tinh chpn Ipc va phdi hgp eac dieu kien. Nhiing gia tri 
nay phai dupe chgn tuy thudc vao HTD ey thi va 
thdng thudng chpn: 5% xa thai phu tai khi diln ap dudi 
0.9(pu) vdi thdi gian tri la 3,5 (s); 5% xa thai phy tai 
khi dien ap dudi 0.92(pu) vdi thoai gian tri la 5 (s); 5% 
xa thai phu tai khi diln ap dudi 0.92(pu) vdi thoai gian 
tre la 8 (s). 

xac dinh thdi gian bat ddu khdi ddng rale UVLS: 
Trong thyc te, viec kich hoat ULTC va OEL la nguyen 
nhan chinh dan din sup dd dien ap eua toan be thdng 
dien. Vi vdy, khi chpn thdi gian khdi ddng cho UVLS, 
can quan tam ddn thdi gian lam viec efla ULTC va 
OEL. Trong thuc te, vj tri ban ddu eua ddu phan ap d 
vi trisdO, vj tritrenia-l-I6, vitridudiia-ie. Dodd, moi 
hudng se cd 16 ddu phan ap. Vi vay, thdi gian tdi da dl 
thay ddi vj tri lam viec efla dau phan ap la khoang 
16x10 = 160 (s). De ngan chan sup dd dien ap khi kich 
boat ULTC, thdi gian kich boat cfla UVLS phai nhd hon 
160 (s). Trong tmdng hgp dien ap dao ddng gay ra sup 
dd dien ap, he thdng dien binh thudng si rdt nguy 
hilm hoac diln ap chi sup 66 sau khi OEL duge kich 
boat d l bao vl cudn day rdto (sau 120 (s)). Vi vdy, thdi 
gian kich boat UVLS duoc chpn khdng Idn hon 120 (s). 

4. Ket iuan va kien nghj 
Tu nghiln eflu trln, tac gia bai bao dua ra mdt sd 

ggi y tu quan dilm ngan chan syp do diln ap eua hi 
thdng diln duge nlu ra nhu sau: 

Thii nhat, cai tiln cac tram may bien ap va cac 
thilt bj kem theo tram may bien ap. Dong thdi ddu tu 
xay dgng mdi cae dudng day tmyen tai hoac nha may 
dien mdi. xem tiSp trang 66 
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3.2. Tinh toan th ia hai dtfi vai mdi Inicyng: dil silc r5n de doi v(Ji c4c Mnh vi lam lai ho4<: hOy 
Tong Ihiet hai do 6 nhljm, suy thoai gay ra dfii vol ho^i m61 tniemg. Thirc hiSn tot c6ng 14c tuySn Inryen, 

moi trucmg cua mot khu virc dia ly duoc Unh theo Siao dye, ph6 bien phAp luat vi moi trudng den mpi 
cong thuc sau day ' ° *'*<:. D", ca nhan, cong dong, giiip ho nhjn thuc 

T = TN + TD + THST + TLBV, trong do: f^.f- ^'^"S "*""*!"<»' t ^ ™"8 "^". '*^J; n i X 
, . ,.,. ,. a nhiSm mm tnning d & kinh 14 - xa hoi cua dat nuoc, 

T la thiet hai do 6 nhiem, suy thoii gay ra doi vol if, ̂ ^ g^p |,^, ^ ^^^ ^^^^ ^^^ ^.^ .̂̂ j ^j^ ,,ao v6 m6i 
mSi tnrong cua mat khu vuc dia ly; miong. Tang cuong co so vjt chit, ky thuat, ciing c6 

TN la thijt hai do 6 nhiem, suy thoai gay ra dtfl voi to chuc vi dao tao dOi ngu cho cac don vi duoc giao 
mdl truong niroc; nhl6m vy ki^m soat moi truong, gin gui m61 tnrdng 

TD la thl6t hai do d nhlJm, suy thoai gAy ra doi vdi trong sach, lanh manh, gdp phJn dam bao su phit 
mdl tmdng daf ' "^" 'o*" ^len ve tri, th€, my cho cac IhS he hiSn tai 

THST la thiet hai do d nWSm, suy thoai gay ra ddi """» " " " ' " " S tuong lai./. 
vdi he sinh thai; 

TLBV la thiet hai gay ra ddi vol loai duge uu tien 
bao vl do d nhilm, suy thoai hoac do bl xam hai. 

4. Ket iuan 
Qua cac van dl neu tren, ed thi khdng dinh: Gidi 

quylt vdn d l d nhilm mdi trudng trong thdi ky ddy 
manh cdng nghiep hda, hien dai hda ddt nude theo xu 
thi hdi nhap la trdch nhiem cfla ed he thdng chinh trj 
va eua todn xa hdi. Dl cdng tac bao ve mdi trudng dat 
hieu qua thi Nha nude edn tilp tyc hoan thien hi 
thdng phap luat vl bao ve mdi trudng mpt each ddng 
bd, hoan thien cae van ban dudi luat, nhu: Cac Nghi 
dinh, cac Thdng tu, Chi thi mdt each kip thdi, thdng 
nhdt, tang cudng cdng tac thanh tra, kilm ba, ddu tu nghiep va Phat triln ndng thdnThanh phd Hd Chi 
CO sd vat ehdt, trang thilt bi cho cac bd phan chuyin Minh; Bdc giang d nhilm khdng khi bdo ddng mdi 
mdn cd liln quan trgc Ulp, gian tilp din cdng tac bao trudng d nhilm 
ve mdi trudng. Thuc hien thudng phat iighiem minh, 
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Thu bai, viec qui hoach va Unh toan thilt ke thudng 
khdng thi ndm bdt duoc tat cd eac kich ban cd thi 
xdy ra trong hi thdng diln va cac che dd van hanh h | 
thdng diln. Vi vay, nhung tilu chudn dp dyng trong 
nghiln eflu dp tin cay cfla he thdng di|n phai duoc 
lien tyc phat triln theo tilu chudn ve HTD cua qudc t l 
vd qudc gia. 

Thfl ba, vile su dyng va tang cudng be thdng bao 
vl dac bilt cd thi kha bleu qud trong eac thdi dilm 
bong vile ngan chan ngung cung cdp dien. Viec flng 
dung cdc thiet bj ty ddng nhu bd dilu chinh dien ap, 
bd dn dinh edng sudt Id edn tiiilt va bdt bupc ddi vdi 
mdy phdt dien. 

Thu tu, rdt cdn thilt phdi thue hien va lien luc 
khuyin khich edc chuong binh dao tao ebo cae ky su 
vdn hdnh HTD./. 
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