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Chuong 9 : TU DONG DONG TRO LAl NGUON DIEN (TDL)

I. Y NGHiA CUA TPL:

Kinh nghiém van hanh cho thdy, da s6 ngén mach xay ra trén dudng day truyén tai
dién ning déu cd thé ty tiéu tan néu cit nhanh dudng day bing céc thiét bi bao vé role.
Cit nhanh dudng day lam cho hd quang sinh ra 6 chd ngin mach bi tit va khong c6 kha
niang gdy nén nhiing hu hong nghiém trong can tré viéc dong trd lai duong day. Hu hong
ty tiéu tan nhu vay dugc goi 1a thodng qua. Dong tré lai mot dudng day cé hu hong
thoang qua thuong la thanh céng.

Nhiing hu héng trén dudng day nhu diit day dan, v& su, nga tru .. khong thé tu tleu
tan, vi vay chung dudc goi la hu hong t6n tai. Khi déng trd lai dudng day ¢ Xy ra ngin
mach ton tai thi duong day lai bi cit ra mot 1an niia, viéc dong trd lai nhu vay 1a khong
thanh céng.

Dé gidm thdi gian ngting cung cip dién cho cac ho tidu thy, thao téc ddng trd lai
dudng day can dugc thyc hién mot cach tu dong nhd céc thiét bi TU BPONG DONG TRO
LAI (TPL). Thiét bi TDL ciing ¢4 thé tac dong ca khi mdy cit bi cit ra do thao tac nhim
clia nhan vién van hanh hogc do thiét bi bio vé role lam viéc khong dung

Ap dung TPL ¢6 hiéu qua nhét 1a & nhu’ng dudng day co ngudn cung cap mot phia,
vi trong trufdng hop nay TDL thanh cong sé khoi phuc ngudn cung cap cho cdc ho tiéu
thy. 0 mang vong, cat mot dudng day khong 1am ngling cung cap dién, tuy nhién ap dung
TDL 1a hop li vi 1am ting nhanh viéc loai trti ché do khong binh thudng va khoi phuc so
dd mang dim bao van hanh kinh té va tin cdy. Kha ning TPL thanh cong & nhiing dudng
day trén khong vao khodng 70+90%.

Il. PHAN LOAI THIET BI TDL:

Trong thuc té ngudi ta ¢6 thé 4p dung nhiing loai TDL sau: TDL 3 pha, thuc hién
dong cd 3 pha clia mdy cét sau khi né bi cit ra bSi bdo vé role. TDL 1 pha, thuc hién
dong mdy cat 1 pha sau khi nd bj cit ra bSi bdo vé chong ngan mach mét pha. TDL hén
hop, déng 3 pha (khi ngdn mach nhiéu pha) hay déng 1 pha (khi ngin mach mét pha).

Riéng TPL 3 pha dugc phan ra thanh mét s6 dang: TPL don gian, TPL tac dong
nhanh, TDL c6 kiém tra dién 4p, TDL c¢6 kiém tra ddng bo....

Theo loai thiét bi ma TDL tac dong dén cé: TPL dudng day, TDL thanh gép, TDL
may bién ap, TDL dong co dién.

Theo s6 14n tac dong c6: TDL mot 1an va TPL nhiéu lan.

Theo céch thiic tac dong dén co cdu truyén dong clia mdy cit c6: TDL dién va TDL
co khi.

II. CAC YEU CAU CO BAN POI VOI THIET BI TPL:
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Tuy diéu kién cu thé, s6 dd TDL dung cho dudng day hosc nhiing thiét bi dién khéc
c6 thé khac nhau nhiéu. Nhung tit ca cdc thiét bj TDL phai théa man nhiing yéu ciu co
ban sau:

1) Tac dong nhanh: Thol gian tdc dong cua JIDL can phai cang nhé cang tot de ddm
bao thoi gian ngling cung cap dlen 1a nhé nhit. & cac duong day c6 ngudn cung cap tui 2
phia tic dong nhanh ctia TDL can thiét d€ rut ngdn thdi gian khoi phuc tinh trang lam
viéc binh thuong cla mang dién. Tuy nhién théi gian TPL bj han ché béi diéu kién khi
ion hoan toan méi trudng tai chd ngin mach nhim dam bao TPL thanh cong:

tkhl’I ion < tTDL < ttkd
Khi TPL mady cit dau khong can quan tam dén t,,;,,, , nhung ddi véi mdy cit khong
khi do thdi gian déng ctia nd rat bé nén phai xét dén diéu kién khi ion.
Ngoai ra thoi gian tac dong ctia TDL con bi gidi han béi théi gian can thiét d& phuc
hoi kha nang truyén dong clia mdy cat khi dong n6 trd lai va kha ning cit néu ngén mach
ton tai.

2) TDL phéi ty dong tré vé vi tri ban du sau khi tdc dong dé chuén bj cho céc 1an
lam viéc sau.

3) S6 d6 TPL can phai ddm bao sb 1an tic dong da dinh trudc cho né va khong
dudc tac dong lip di lip lai. Pho bién nhat 13 loai TDL mét 14n, trong mot s6 trudng hop
nguoi ta cling sti dung TDL hai 1an va TDL ba lan.

4) Khi dong hay md& mdy cit bing tay thi TDL khong dudc tac dong Khi dong may
cat bang tay, néu no bj ct ra ngay 1ap tiic bdi bao vé role, chu?ng t6 1a da déng may cét
vao ngin mach ton tai, lic 4y chic chin viéc ddng trd lai sé khong thanh cong. So dd
TPL ciing can dy tinh dén kha ning cAm TPL trong trudng hop may cit bi cit ra béi mot
s6 bao vé nao do. Vi du, thudng khong cho phép TDL mdy bién ap tac dong khi bdo vé so
1éch mdy bién ap lam viéc (hu hdng bén trong ng).

IV. TDL PUONG DAY CO NGUON CUNG CAP 1 PHIA:

IV.1. Hoat dong ciia so do:

Trén hinh 9.2 13 s6 d6 cla thlet bi TDL mot lan khéi dong bang phlIong phap khong
tuong Ung cua dliong day cé ngudn cung cdp 1 phia. Hoat dong cta so do trong mot sé
ché d6 lam viéc cla mang dién nhu sau:

o O ché dd van hanh binh thudng, khéa diéu khién KDK & vi tri déng D,, tiép
diém KPK,, md, role 3RG c6 dién phan anh vi tri dong clia MC; tlep diém KDK, dong,
tu C dugc nap day dién qua dién tré nap R. Trong khi dd, do may cat dang dong nén tiép
diém phu clia n6 MC, mé ra va role 2RG khong c6 dién. So dé dang & trong tinh trang
san sang dé tac dong.

e Khi x4y ra ngdn mach, thiét bi bio vé role BV tc dong cit may cit, tiép diém
phu MC, déng lai, role 2RG c6 dién va dong tiép diém trong mach khéi dong TDL (dién
tré R1 han ché dong trong mach vuia dii dé€ 2RG lam viéc nhung khong di d€ may cit
déng lai). Role RT c¢6 dién, sau mot thai gian t, dit trude tiép diém RT, khép lai. Tu C
phéng dién qua cudn day dién 4p cia role 1RG, tiép diém 1RG, clia né khép lai va cudn
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dong CD cla mdy cit c6 dién theo mach: (+)>KDPK,—I1RG,—cudn dong
1RG,—»>Th—>DN—4RG,->MC,—->CD—(-). Lic ndy may cit sé dudc dong trd lai.

e Néu ngin mach ty tiéu tan: mdy cét sau khi dugc TDL dong lai s& giti nguyén
vi tri déng, tu C lai dugc nap ddy dé dua so dd tr lai trang thai ban ddu chuén bj cho cac
lan 1am viéc sau.

e Néu ngin mach ton tai: bao vé role lai tac dong cit mdy cit va TDL lai khéi
dong nhu trinh tuy da néu trén. Nhung vi tu C da phong hét dién trong lan tac dong trudc,
dén luc nay chua dudc nap di nén khong thé 1am cho role 1RG tac dong dugc va may cit
s& khong thé dong lai. Diéu dé ddm bio cho TDL chi tac dong mot 1an nhu da dinh trude
cho no.

e Khi mé may cat bing tay (chuyen KbK sang vi tri C)): tiép diém KDK, mé ra
cit nguon vao RT va nguon nap tu, tiép diém KDK, ndi tu C vao dién trd phong R4, ning
lugng tich iy & tu C sé phong qua R4 bién thanh nhiét ning va tiéu tan § R4. Nho vay
dam bao TDL khong thé tic dong khi md may cit bing tay. Trong mot sé trusng hap,
tiép diém "cdm TDL" ddong lai, tu C phong dién va TDL ciing khong thé lam viéc.

e Khi déng mdy cit bing tay (KDPK & vi tri D,): tu C bt diu dudc nap dién, néu
may cit lai mé§ ra thi TPL ciing khong tdc dong dudc vi cho dén lic nay tu C van chua
nap day.
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Hinh 9.2: So do thiét bi TPL mét lan dviong ddy cé nguon cung cdp 1 phia

IV.2. Pac diém ciia so do:

¢ So dd khéi dong theo phlIdng phap khong tuong ung guIa vi tri clia khda diéu
khién (tlep diém KDK,) va vi tri ctia may cit (tiép diém 2RG cta role phan anh vi tri cit
clia mdy cat).

¢ Tiép diém RT, va dién tré R3 ndi song song dé ting luc khéi dong ban dau cia
RT va khi duy tri thi RT khong bi phat ndng nhd R3 can bét dong.

¢ Role 1RG ¢0 hai cudn day, khi RT, khép, tu C phong qua cudn day dién ap
1RG,,, cudn day dong dién 1RG, 1am nhiém vu tu giii vi tu C chi cung cip mot xung ngin
han du d€ khéi dong 1RG chi khong duy tri dugc.

¢ Role 4RG c6 hai cudn day, dé chdng may cit ddng lip di lip lai khi ngdn mach
tdn tai va héng héc TPDL. Vi du khi héng tiép di€ém IRG, (dinh) va xdy ra ngin mach,
cudn cit cla mdy cit co dién, dong thdi cudn dong 4RG, ciing ¢ dién. Mdy cit mé ra va
cac tiép diém 4RG, ddng lai, 4RG, mé ra. Néu tiép diém 1RG, bi dinh thi ngay lap tic
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cudn ap 4RG,, ¢ dién dé duy tri trang thdi cda cac tiép diém 4RG, , 4RG,. Do vay mach
cudn dong cia may cit bi hé va may cit khong thé ddng lap di lap lai.
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Hinh 9.3: Biéu dé thoi gian trong chu trinh TDL mét ldn
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V. PHOI HOP TAC PONG GIUA BAO VE ROLE VA TPL:

V.1. Tang toc dé tac déng ciia bao vé sau TDL:

Sau khi cdt chon loc dudng day bi hu héng, thiét bi TDL sé tdc dong dong may cit
tré lai dong thdi ndi tit bd phén tao thsi gian ctia bao vé chinh (hoic dua bao vé tac dong
nhanh vao 1am viéc) trong mot khoang thdi gian gidi han nao d6, nhé vay dam bao cit
nhanh may cit trong trudng hop ddng trd lai dudng day vao ngin mach ton tai.
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Hinh 9.4 : Tdng téc dé tdc dong ciia bdo vé sau TDL
a) So do mang dién  b)Mach tdng téc

Xét s do mang dién hinh 9.4a va so do thuc hién ting tdc hinh 9.4b. Khi xay ra
ngin mach tai diém N thi céc tiép diém cia role 1R, 2RI clia bdo vé 1BV déng mach
cudn day RT, tiép diém RT, ddng tic thoi nhung tiép di€ém RGT, dang mé nén cudn day
RG khong c6 dién. Sau thdi gian t,, thi tiép diém RT, déng mach cuén day RG dé di cit
may cit IMC. Lic nay thiét bi TDL sé dua xung di déng lai IMC dong théi khéi dong
RGT, tiép diém RGT, dong. Néu ngin mach ton tai 1R, 2RI va RT lai ¢6 dién nén RT,
dong mach cudn diay RG va cit nhanh mdy cit IMC. Néu ngin mach tu tiéu tan (TPL
thanh cong), thi sau mot thdi gian du d€ déng chic chdn 1MC tiép diém RGT, md ra va
bdo vé& 1BV lai lam viéc véi thdi gian dit trude cho nd.

Nhu vay ting téc do tac dong clia bdo vé sau TDL cho phép rit ngin thdi gian cit
tré lai mot hu héng ton tai. Tuy nhién can luu y 1a bo phan khéi dong dong clia bdo vé
dugc ting tdc phai chinh dinh khéi dong tu khéi dong cta cic dong co (cac dong co bi
ham lai do mét dién trong qua trinh ngdn mach va trong chu trinh TDL).

V.2. Tang toéc dé tac déng ciia bao vé truéc TDL:

Cit mdy cét lan thi 1 bing bdo vé tac dong nhanh khong chon loc (vi du, bao vé
dong cit nhanh), sau dé bao vé nay bi khda lai trong trong mot khodng thdi gian nhat
dinh d€ viéc cdt mdy cit 1an thi 2 (néu TDL khong thanh cong) dugc thuc hién béi cac
bao vé tdc dong chon loc.

Trong phuong phap ting tdc do tic dong clia bao vé trude TDL, cit 1an thi 1 c6 thé
xay ra khi hu héng & phan tii ké, tiic 1a tic dong khong chon loc. Néu hu hong tu tiéu tan
va TDL thanh cong, thi tdc dong khong chon loc trude d6 cla bao vé dudc stia chifa bing
tac dong clia thiét bi TDL. Nho cit nhanh ngidn mach sé tao kha ning TPL thanh cong
16n hon.
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S db bo phan ting tdc do bao vé trude TDL nhu trén hinh 9.5b, tiép diém IRI 1a
clia bio vé cit nhanh 3I>>, tiép diém 2RI 1a cta bao vé dong cuc dai 3I>. Thiét bi TDL
dit & doan duong day dau tién AB (hinh 9.5a). Khi ngdn mach trén mot doan bat ky cta
duong day ABCD (vi du, tai di€ém N), Itic diu bao vé cit nhanh 3I>> tac dong khong thoi
gian di cit 3MC. Sau d6 TPL sé khéi dong va déng 3MC lai, dong thdi dua tin hiéu di
khda bao vé 3I>>. Néu ngin mach ton tai thi cdc bdo vé sé lam viéc mot cach chon loc
theo dic tinh thoi gian clia chung, trong trudng hop nay bao vé dong cuc dai 11> ¢6 thdi
gian lam viéc nhé nhat sé tdc dong cit mdy cit IMC. Can luu y 1a viéc khda bao vé cit
nhanh 3I>> trén s6 d6 hinh 9.5b dudc thuc hién nhd tin hiéu tui thiét bi TDL dua dén RGT
dé 1am hd mach tac dong cia role 1RI.

Nhugc diém cla phuong phép ting téc do tac dong cia bdo vé trudc TDL la néu
TPL hoidc may cit 3MC bi hong thi tit ca cac ho tiéu thu trén dudng day déu bi mét dién
mic du ngdn mach cd thé chi § doan cubi.

Muén bdo vé cit nhanh 31>> khéong tac dong mét chon loc khi ngén mach sau cac
may bién ap 1B, 2B cin phai chon dong khéi dong clia ndé 16n hon dong ngén mach 16n
nhat khi ngdn mach sau cac mdy bién 4p nay. Diéu nay 1am han ché pham vi s dung cta
phuong phép, nhét 1a khi c4c doan dudng day kha dai va cong suit cdc mdy bién ap 1B,
2B kha 16n.

V.3. TDL theo thu tu:
Trong cac mang dién bao gém nhiéu doan dudng day ndi tiép nhau c¢6 thé thuc hién

cit nhanh ngdn mach ton tai cling nhu thoang qua nhd phdi hgp tac dong clia bao vé cit
nhanh va tac dong theo thii tu cda thiét bi TDL dit tai mdy cét cia nhiing doan ké nhau.
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Hinh 9.6 : TDL theo thii tii

Xét s d6 mang dién hinh 9.6, tai cac mdy cit IMC, 2MC, 3MC tuong ting cé trang
bi: cdc thiét bi tu dong dong tré lai 1TDL, 2TDL, 3TDL; c4c bdo vé cit nhanh khong
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chon loc 11>>, 2I>>, 3I>> va cac bdo vé dong cuc dai tdc dong chon loc 11>, 21>, 31>,
Dong khéi dong cda bdo vé cit nhanh dugce chon 16n hon dong khi ngdn mach sau cdc
mdy bién dp 1B, 2B; vi vAy vung bao vé sé€ bao gdm toan bo doan dudng day dugc bao

vé va mot phan doan ké.
Ehga 3[»>> Md khéa JI»>
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Hinh 9.7: Biéu do théi gian trong chu trinh TPL theo thif tu

Xét s6 d6 mang dién hinh 9.6, tai cic may cét 1IMC, 2MC, 3MC tuong ting cé trang
bi: cac thiét bj tu dong dong trd lai 1TPL, 2TPL, 3TPL; cic bado vé cit nhanh khong
chon loc 11>>, 2I>>, 3I>> va cac bdo vé dong cuc dai tdc dong chon loc 11>, 21>, 31>,
Dong khéi dong cla bdo vé cit nhanh dugce chon 16n hon dong khi ngdn mach sau cdc
may bién ap 1B, 2B; vi vy ving bdo vé s& bao gém toan bo doan dudng day dugc bio
vé va mot phan doan ké.

Thoi gian lam viéc cda cac thiét bi TDL dudc chon ting dan theo hudng tif ngudn
trd di: Gror < Grpr < Lo

Khi xdy ra ngin mach tai dién N trén doan BC, cdc bdo vé cit nhanh 2I>> va 31>>
tac dong cit 2MC va 3MC. Thiét bi 3TPL c¢ thdi gian nhd hon nén tac dong trude dong
tr6 lai 3MC. Vi doan AB khong hu hong nén TDL thanh cong. Sau d6 2TDL s¢€ tac dong
dong 2MC lai. Néu ngin mach 13 thodng qua thi TDL thanh céng. Néu ngin mach ton tai,
bao vé cit nhanh 2I>> sé& tac dong cit 2MC cia doan dudng day hu héng BC vi cho dén
thoi diém nay bao vé cit nhanh 31>> ctia doan AB di bj khda lai (xem biéu dé thdi gian
trén hinh 9.7).



