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Toém tat - Trén hé théng dien ngay nay, chtrc nang dong lap lai
may cét (F79) dwoc cac nha san xuét role bao vé ky thuat sé
(RLBV KTS) nhw Abb, Areva, Sel, Siemens... phat trién v&i nhiéu
thuét toan mang déc trung riéng nhém dem Iai hiéu qua khoi phuc
lai lwoi dién khi xay ra sy co thoang qua. Muc tiéu chinh cda bai
bao |& théng qua nghién ctru ciu hinh, théng sé chinh dinh F79 dé
phan tich ban ghi sy kién role Schneider P443 clia ngan 16 171 khi
xay sw cd ra tai Tram bién ap 110kV Tinh Phong, tinh Quang Ngéi.
Ngoai ra, chung tdi d& xuat mé phéng chirc nang F87L két hop véi
F79, F25 cla role Siemens 7SL82 dung cho duwong day 110kV
Tam Ky - Tam Anh, tinh Quang Nam bang phadn mém Matlab
Simulink trong cac tinh hudng sw ¢ vinh ctru, sy cb thoang qua...
Két qua bai bao cho phép nguwdi ding chon cac thong sé phil hop
cho F79, danh gia dung dé tin cay va thoi gian lam viéc cla tin hiéu
F79 thanh céng, F79 khoéng thanh cong va F79 bj khoa.

Tir khéa - Duong day truyén tai dién; role bdo vé; may cét sén
sang; dong Iap lai thanh cong; dong lap lai khdng thanh céng

1. Pat vin dé

Hién nay, Tap doan Dién lyc Viét Nam (EVN) di trién
khai ap dung rong rai chic nang tw dong dong lap lai may
cit (F79) cho luéi dién phan phdi va truyén tai, phd bién a:

- S dung may cét Recloser trén ludi 22kV, 35kV cua
cac hang san xuat nhu Abb, Schneider, Siemens, Cooper.

- Str dung hé théng RLBV KTS cua cac hing Abb,
Schneider, Sel, Siemens, Toshiba, Ge... ¢ tich hop chuc
nang F79 két hop véi MC tai tram bién ap (TBA) 500kV,
220kV va 110kV. Xem Hinh 1.

@ VTC11

Didu khién ngin 1§
- RLBV khodng cich

- - RLBV qua dong

Hinh 1. Phurong thire hé théng RLBV cho dwong day 110kV

- Han ché st dung chirc nang F79 d6i v6i ludi dién cép
ngam hodc bao vé may bién ap luc, vi sy ¢b xay ra ctia CAC
dbi tuong bao v¢ nay thuong la su ¢b duy tri.

Mic di, F79 dugc cac hing san xuit mo ta kha don gian
trong tai liéu k¥ thuat nhung dé trién khai ting dung F79 hi¢u
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Abstract - In present-day power systems, an automatic reclosure
function (F79) has been proposed in the manufacturer of numerical
protection relays such as ABB, Sel, Areva, Siemens,... which are
individual algorithms to re-energize a transmission line after a
transient fault trip. The objective of this paper is to review the
various configuration and setting parameter considerations for
applying F79 to protection relays. After that, we analyse a
disturbance fault record of relay Schneider P443 at a 171 feeder of
110kV Tinh Phong substation, Quang Ngai Province and simulate
F87L, F79 and F25 on relay Siemens 7SL82 at a 110kV Tam Ky —
Tam Anh overhead line, Quang Nam Province by Matlab Simulink
software under conditions such as a permanent fault, a transient
fault,... The result is presented in order to determine the choice of
suitable parameters, evaluate accurate reliability and time of
successful signal F79,unsuccessful F79, and block F79.

Key words - Transmission line; protection relay; CB ready; AR
successful; AR unsuccessful

qué trong thuce t& van hanh, doi hoi cac bude thi nghiém, hiéu
chinh hé théng mach nhi thir dung ban v& thiét ké ciing nhu
hiéu 13 cac thong s6 chinh dinh RLBV KTS ciia chirc ning
F79. Biéu d6 phu thudc nhiéu vao kinh nghiém trong viéc st
dung phin mém giao dién dé cai dat va cau hinh role. Do d6
da gay khong it kho khan cho cac nhén vién méi trong viée
phdi hop giita chirc ning bao vé, hoa dong bo (F25) vai F79.
Tir d6 phat sinh nhu cau can phbi hop lam viéc gitra cac don
vi lién quan nhu Tu vén thiét ké, Trung tam diéu do, Cong ty
thi nghiém dién va don vi quan ly van hanh nhim di dén
thdng nhit c6 duoc thiét ké phit hop v6i phiéu chinh dinh role
hoan thién cudi cung. Nhiéu nghién ctru da dugc thyc hién dé
mod phong F79 két hop véi bao vé qua dong, mang noron
bang phin mém Matlab Simulink nhdm phuc vu cho muc
dich giang day hodc nghién ctru [1-3]. Cac m6 hinh nay lam
viéc theo trinh ty role phat hién sy 06, sau d6 cit may cit va
kich hoat F79 dé dong lai MC. Tuy nhién, hau hét chung chi
dugc thyc hién voi mot sb gia dinh nhim don gian hda mirc
d6 phtrc tap cta so d6 F79 thuc té trong gian do thoi gian nhur
F79 thanh cong, F79 khong thanh cong, va F79 Block, ....

Dé giup cho cac ky thuét vién va nha nghién ciru nim
bét ddy du, chinh x4c thong sb chinh dinh, ciu hinh RLBV
KTS, dé)ng thoi tranh sai sot trong viéc thyc hién phan tich
ban ghi sy ¢d xdy ra trong thyc té. Noi dung ctia bai bao
tap trung xdy dung mo hinh chtic nang F79, F25 két hop
v6i F87L dung cho duong diy 110kV bing phin mém
Matlab Simulink dé dua ra danh gia va khuyén nghi can
Iuu y trong qua trinh van hanh.

2. Chirc niing tw dong déng Lip lai may cit
Hinh 2 trinh bay chu trinh lam viéc cua F79. Tuy vao
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két cau ciing nhu ché d6 van hanh cia timg luéi dién ma
thong sb chinh dinh F79 cho ¢ Bang 1 s& khac nhau. Diéu
nay, cho phép chlng phan biét dugc sy ¢b thoang qua va
su ¢ vinh ciru.

MC déng, dudng ddy mang dién hon 2s
trude khi xay ra su ¢

| Role bio v tic dong cit MC

Kiém tra diéu kién F79 Inprogress: MC cit,
khoi tao F79, F79 khong bi khoa
L
[ Thoigianchétls |
—

Kiém tra dleu kién hoa dong bo: Buong
day séng, thanh c4i séng (LBLL)

Kiém tra diéu kién
hoa dong b6 0.1s:

Pudng day chét,
l thanh cai sbng
- Thoi gian hoa (LBDL); buong day
Dong MC bang tay ddng bo 1s song, thanh cai chét
[ ] (DBLL)

v
[ Pong MC véi xung 0.5s |
MC dong
v

| AR thanh cong 180s |
Hinh 2. Chu trinh F79 két hop kiém tra hoa dong bé

Khoéa AR trong 5s

Cho phép AR

3. bong lap la1 MC

Khoi tgo bio—dtn, | Al I

Lénh chit =11 = 1

MC (52a) Déng,; ,7\ Mé Pong \—-IT\ Mg bong
Thoi gian chét Tu | = !

TPL dong : E‘ - m

Thoi gian phuc hi T rectaim
F79 Inprogress

TDL thanh cong

Hinh 3. Gidn dé thoi gian chu trinh F19 2 lan thanh cong

Nguyén 1y hoat dong cia F79 duoc minh hoa tom tit
trén Hinh 3. Khi ¢6 sy c¢b pha-pha, pha-dit xuét hién trén
ludi dién tai diém F, RLBV hai diu duong day s& do ludng
duogc gia tri dong dién Ira va Il va dién ap Ura va Ugs.
Néu chuc nang bao vé chinh ctia ngan 1§ 14 F87L, F21/21N,
F67/67N hodc F50/50N phat hién sy ¢d vuot ngudng chinh
dinh, thi s& xuat 1énh cit may cit (MC) lién quan, dong thoi
n6 khoi tao chu trinh F79 dé dong lai MC ngén 1 d6 sau
khoang thoi gian chet 1 twong d6i ngdn (vi du Ta = 1s).
Luc nay, néu su ¢b 1a thodng qua thi ludi dién tiép tuc van

hanh, con néu su ¢b duy tri thi 2 MC s€ duogc cit ra tro lai,
va (néu cho phép dong 2 1an) sau thoi gian chét 2 (Tg, = 25)
thi 2 RLBV s& ty dong dong MC lai. Sau d6, néu su c¢b da
dugc loai trir thi bao F79 thanh cong (AR Successful), néu
su ¢b van con duy tri trong thoi gian phuc hoi thi RLBV s&
mé MC va khoa F79 dé co 1ap phan doan bi sy ¢d trén ludi
va bao F79 khoéng thanh céng (AR UnSuccessful).
Bing 1. Thong sé chinh dinh F79

Thong s6 | 500KV | 220kV | 110kV |22kV/35kV
Thoigian | 55 .08 07+15| 08+2 | 0360
chét [s]
Thoi gian . . . .
N 40+180 | 40+180 | 30+180 | 25+180
hoi phuc [s]
S6 1an AR 1 1 1 1 hodc 2
AR 1/3 pha 1 1 3 3
S6 lugng MC| 1 hoic 2 1 1 1
Role bao vé |F87L, F21|F87L, F21|F87L, F21|F50/51/ F67
Hoa ddng by | C6 Cé Cé Khéng

Toan bd cac dir liéu néu trén ctia RLBV nhu U, I, chirc
nang bao vé cit, .... duoc luu trit trong ban ghi su ¢. Dé gitp
cho ngudi doc hiéu 16 hon, bai bao tién hanh phan tich ing
dung F79 cho dudng day truyén tai va phan phdi cu thé nhu
phén tiép theo.

2.1. Théng sé chinh dinh ciia F79

Gid sir dua trén ban v& thiét ké mach nhi tht tai ti didu
khién bao vé (RCP) cua ngan 16 171 tai TBA 110kV Tinh
Phong nhu Hinh 4, chiing ta c6 thé xac dinh rd duoc cac
thong tin dé ciu hinh role nhu sau:

F79 ON MC cit Pong MC bang tay AR dong

Ché do BCU CBdéng  Ld xo MC  F79 Enable 71,72 tic dong

Vde + | | Vdc+| < \ [ . [

I -
OUT302 :\\Bo3 \Bos
BCU :i: P443
1

H 1 )
Bcu [IN101] [IN104]} N3] P443
; Pi cit MC
| | VTS | 11 i cit

1
Vde ™ | bi dong MC

Hinh 4. Ban vé nhi thir ding cho F79

Ché d¢ vdan hanh F79: Pugc lya chon bang khéa cimg
F79 ON/OFF & ché do MIMIC (IN104) hodc 1énh diéu
khién don RB02 ON/OFF ciia BCU SEL451 & ché do khoa
BCU (IN101) nham giri dén dau vao s Input L3 ciia RLBV
khoang cach P443 dé bat/ tit chirc nang F79. Véi muc dich
do, ta sir dung cong cu phan mém Acselerator Quickset dé
cAu hinh cho SEL451:
ALT02S:= ((R_TRIG RB02 AND IN101) OR (R_TRIG PB2

AND IN101) OR (NOT IN101 AND IN104)) AND NOT ALTO02
#F79 ENABLE

ALTO02R:= ((F_TRIG RB02 AND IN101) OR (R_TRIG PB2
AND IN101) OR (NOT IN101 AND NOT IN104)) AND ALTO02
#F79 DISABLE

OUT302:= ALTO2 # F79 ENABLE

Sau d6 dung phan mém Schneider Electric Easergy
Studio dé cau hinh PSL cho role P443 nhu Hinh 5 v6i cac
thong so can thu thép:

Trang thai MC: Trang thai ciia mdy cat ON/OFF dugc
giam sat thong qua tiep diem phu thuong mé (52-A) hoac
thuong dong (52-B) dua vao Input L6 va Input L7 ctua P443.

H
S
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Khoi tao chire nang dong lap lai (Initiate AR): Pugc
khéi tao tir chire nang bao vé chinh tac dong. Thong thuong
F87L ap dung d6i voi duong day 220kV, 500kV hodc F21
ving 1, ving 1 mé rong, vang 2 d6i v6i duong day co cap
dién ap > 110k V. Ngoai ra, ta c6 thé sir dung Input khéi tao
F79 tir bén ngoai cho truong hgp sir dung mét role F79 doc
lap so voéi role bdo v€ chinh. Nhu vay, trong trudng hop
nay, ta ciu hinh st dung ving Z1, Z, di khoi tao AR nhu
Hinh 6 dé chay chu trinh F79 (AR Inprogress).

Tnput L3 AR Enable
[T=4 DDB #034 DDB #1384 -
EN TRpUt L2 Thit Ciose CB
DDE #035 DDE #440
TApUT L6 CB Aux 3ph(52-5)
}’LJ\I DDB #037 DDB #424 nd|
Input L7 CB A 3ph(52-A
*‘-‘ﬂl DDB #038 Do pave ) |'<]I I
O
TABUT LG TB Health
| |‘*‘-‘L)\| DDB #040 DDB 2438 |'GI I
0
T Output 12
[ Aon Gees Dwell DDA #003 m
1]
100
Soccess Ciose B R
Il o™ < T
0

LEDB Red
DDB #1034
TEDB G
DDB #1035

Non -
Latching

LEDY Red
Non - DDB #1036
| Latching TED7 Gm
DDB #1037

Hinh 5. Céu hinh PSL ciia role P443

= | Group 1
v g GROUP 1 AUTORECLOSE
45.05: Single Pole Shot: 1
49.06: Three Pole Shot: 1
- %7 49.08: Dead Time 1: S00.0 ms
45.09: Dead Time 2: 60.00 5
45.0A: Dead Time 3: 60.00 s
45.0B: Dead Time 4: 60.00 s
45.0C: AR CBHealthyTime: 5.000 s
45.0F: Redlaim Time: 180.0 s
49.10: AR Inhibit Time: 5.000 s
49.25: AR CheckSyncTime:
49.27: Z2T AR: Initiate AR
49.28: Z3T AR: Block AR
49.2B: DEF Aided AR:
45.2C: Dir Aided AR:
45.2D: TOR AR: Block AR
45.2F: I>1 AR: No Action
49.30: I=2 AR: No Action
45.33: IN>1 AR: No Action
49.34: IN=2 AR: No Action
49.39: Mult Phase AR: Allow Autoclose
- 489.3A: Dead Time Start: Protection Reset
= 49.40: SYSTEM CHECKS:
49.41: C51 Close Enable: Enabled
49.42: CS2 Close Enable: Disabled
49.43: Liveline/DeadBus: Enabled
45.44: Deadline/LiveBus: Enabled
49.45: DeadLinefDeadBus:
49.46: C/S AR Immediate:Disabled
49.47: SysChk on Shot 1: Enabled

Hinh 6. Cdu hinh Setting ciia role P443
Thoi gian han ché F79 (AR Inhibit): Khi c¢6 1énh dong
may cat bang tay dua vao Input L4 cua P443 thi chiic nang
F79 sé bi khoa trong khoang thoi gian cai dat S5s hoac 10s.

Thoi gian chét (1 Tg): La khoang thoi gian ma MC
chuyén trang thai tir cit sang dong (Hlnh 7). Chinh xac hon
1a thoi gian giita hd quang bi dap tat va MC déng. Tq duoc
lwa chon rét cin than, dya trén sy 6n dinh cua hé théng, dic
diém CB, thoi gian dap hd quang (tion_arc) va thoi gian bao

V& tr& V& (trelay reser). Thoi gian dap hd quang cua ludi
110kV la 280ms, 220kV la 350ms (3 pha) va 700ms
(1 pha); 525kV la 550ms (3 pha) va 1100ms (1 pha).

Theo tai li€u [4, 5], gia sir dua trén thong $6 cua MC sau
khi thir nghiém v6i thoi gian mé cia MC teg open = 36,5mS,
thoi gian dong cia MC tcg ciose = 68,8MS, trelay reset = 80MS.

5.000 s

Block AR
Block AR

Disabled

Ta tinh dugc thoi gian chét theo cong thirc:

Ta > roundup{max(A, B)} + (tce_close - tcs_open) = 277,3Ms
Trong do: A = tca_open + trelay_reset = 36,5 + 80 = 116,5ms
Bapha = tca_open + tion_Arc - tcB_close = 50 + 280 - 85 = 245 ms

Theo tai liéu [4], thoi gian chét dugc chon theo cong
thire: Tg> 0,02%(10,5 + Un/34,5). Trong d6, Un 1a dién ap
dinh muc cia hé thong. Gia sir dbi voi ludi 115KV ta tinh
duoc Tq > 0,276s.

. Bao v¢ tac Bao v¢ F79 khi Bao v¢ tac Bao vé
Sucd g tro vé 5 5 On; tro vé
ong con sy ¢d ong To Ve
RLBVY - -
Cuén cat Dap ho Cudn déng
lamvi¢e ~ quang ~ lamviéc T Cupncit Daphd
:' Tiép diém | Tiép diém mo Tiepdiem  |amvige quang
: l chinhmé | hoantoan | chinh khép ‘
; 4 v ; v {r ) } N
mc t .
H Th()’l gian Thoi gian Thoi gian Tiép diém
! o hd don ; chinh mo
! T - (? quar’g — ¢ Tiép diém dong Tiép diém m&
; Thoi gian Thc’;l gian hoan toan hoan toan
- Am vié chét .
lam vige F79 bi khoa truée khi két
F79 i(hol tao tir RLBV thic thoi gian lléi phuc
F79 '?( T *
Thoi gian chét Thoi gian duy
tri xung déng
Thoi gian hdi phuc t
»
»

Hinh 7. Gidn dé thoi gian ciia F79 khi ¢é sw ¢é vinh ciru
Céc diém can luu ¥ khi chon thoi gian chét:
- Tq i 16n @& MC dap tat hd quang nham khoi phuc moi

truong cach dién va loai bo cac nguy co 161 1am viéc do sur ¢b
tam thoi va da nho dé duy tri sy on dinh cia hé thong.

- T4 cta cac 1an F79 c6 thé dat doc lap nhau. Tq cua F79
& ché d6 1 pha sy c6 doi hoi dit dai hon ché do 3 pha su ¢b
vi trong thuce té hai pha khong su ¢b ¢6 xu hudéng tham gia
vao viée gitr cho dong hd quang duy tri 1au hon.

- Ddi v6i F79 két hop voi F87L: Ty > Tsyncheck nhdm muc
dich dam bao du thoi gian cho role kiém tra dong bo giira
dién ap cua thanh cai va duong day.

- D6i v6i F79 két hop v6i F21: Ty ¢ hai dau dudng day
khéc nhau khoang tz, (thoi gian cit khoang cach vung 2).
Vi du role dau duong day ¢6 Ta> Tsyncheck. Role cudi ngudn
€0 Tq > Tsyncheck T tz2.

Thoi gian duy tri xung déng MC: Giir cho cudn dong
MC hut va 1am viéc chéc chin tpuse = 0,5 + 25.

Thoi gian phuc hoi (Reclaim Time Treciaim): LA thoi gian
du dé may cét sin sang thuc hién chu trinh dong cét
(O -0,3s— CO - 180s) va phai 16n hon thoi gian tich nang
16 xo MC (> 110kV tir 3 + 65, 22kV la 7 +10s). Cho nén
Trecliim Nam trong khoang 25 + 300s, théng thuong chon
60s cho noi co su ¢b thoang qua thudng xuyén xuét hién,
hodc 180s du dé role cit va khoa cho sy ¢b vinh ctru.

Sau khi dong lai MC va chay hét Trectaim thi role Abb,
Siemens, Schneider s& bao tin hiéu AR Successful néu su ¢
thoang qua da duoc loai trir va AR UnSuccessful néu sy cd
duy tri. Tuy nhién, ddi véi role hang Sel (vi du SEL311C)
thi hai trang thai tin hi¢u nay khong c6 sin ma phai dugc cau
hinh. Vi du tai ngan 1o 171 TBA 110kV Phong Dién.
LT5:=\79CY*52A*!79LO# AR SUCCESSFUL
OUT107:=\79CY*79LO # AR UNSUCCESSFUL
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Trong do, 79CY la tin hi¢u thoi gian AR Inprogress,
52A:=IN103*!IN104 1a trang thai MC dong, 79LO la trang
thai khoa F79 duoc cai dat trong 79DTL
79DTL:= lIN203+M4PT+Z4GT+IN102+IN202+SOTFT # F79
LOCKOUT

Dbi v6i RLBV hang Toshiba va Sepam khéng c6 hai
tin hiéu nay ma chi st dung tin hiéu F79 Close Fail (sau
khi c6 1énh dong MC (F79 Close) nhung bi hé mach nhi
thir ddu ra role lam MC khéng dong duge (khdng thay doi
trang thai 52a).

S6 lan dong lap lai (Single Pole Shot/Three Pole Shot):
F79 khong quy dinh s lan dong lap lai vi né phu thudc vao
dac tinh ciia MC (kha ning MC déng hodc cit nhanh lién
tiép. MC cung cap bd dém s lan lam viéc va can phai bao
dudng khi s6 lan dat con s6 quy dinh clia nha san xuét). Bén
canh do, tin suét va tinh chét cua loai su ¢ théng ké trén
lué6i dién s& ¢6 ich cho nhan vién diéu do quyét dinh chon s
lan dong lap lai phu hop. D6 vai ludi dién truyén tai 110KV,
220kV, 500KV thi sy ¢d thoang qua xay ra chiém khoang
80+90% sur ¢ nén s6 1an F79 thudng chon 1a 1. Pbi vai ludi
dién phan phéi, néu phan 16n sy ¢b 1a thoang qua (vi du do
sét danh) va phu tai 1a khu cong nghiép thi s6 lan F79 chon
14 1. Néu sy ¢b chu yéu 1a ban ¢6 dinh thuong xay ra & ving
rimg nui (vi du do nhanh cay nhé hodc dong vat nho roi vao
duong day) thi sé 1an F79 chon 1a 2. Boi vi nhanh cay roi
vao dudng day, n6 c6 thé chay hét sau 2 1an déong lai. Néu
F79 sau 2 1an ma khong thanh cong, F79 s& bi khoa va can
su can thi¢p cua nhan vién van hanh dé dong dién lai. F79
nhiéu hon 2 1an 1a kha v nghia va c¢6 thé gay thém hao mon
tiép diém chinh cua MC. Pbi véi ngan 16 duong day cap
ngam hodc duong day cap boc nhya trén cao ciia phu tai la
khu dén cu trong thanh phd thi cac su ¢ tam thoi hodc ban
¢b dinh it xay ra nén s6 1an F79 chon 12 0 [7].

Bing 2. Ché dj lam viéc F79 khi ¢6 su ¢

one L_F70 lin 1 F79 lin 2 F79 lin 3
STT dée 1 pha 2 pha 2 1 pha 2
F7‘9 che,}m hoac che,}m hoac chg}m hoac
dat | 3pha| dat | 3pha| dat | 3pha
1&3 3Pha | 3Pha| 3Pha | 3Pha
L] ppa | IPha[3Phal 5570 | Lo | Lo
3Pha | 3Pha| 3Pha | 3Pha
2 |1Pha| 1Pha | LO LO LO LO LO
3 Pha 3 Pha
3 |3Pha| 3Pha | LO LO LO LO LO
3Pha | 3Pha| 3Pha | 3Pha
4 |3Pha| 3Pha | 3Pha LO LO LO LO

Ché d¢ dong lap lai (Trip Mode) [6]: Theo ban vé thiét
ké mach nhj thir cho dudng day 220kV va 500kV, khoa lua
chon ché d6 van hanh F79 (Bang 2) nam trén ta diéu khién
RCP c¢6 hai vi tri 14 1 pha va 3 pha béi vi MC st dung loai
3 pha roi. Vi tri 1 pha thuong duge sir dung vi uu diém cua
n6 la khong can kiém tra diéu kién hoa déng bo mdi khi cit
va hai pha kia van con khoe dé duy tri sy déng bd gitlra hai
dau duong day. Vi tri 3 pha can kiém tra diéu kién dong bo
trong thoi gian MC citrado 3 pha duong day cét (thoi gian
chét MC). Gia st ta chon ché d6 1am viéc F79 Mode la
1 Pha, s6 lan dong lap lai l1a 1 thi khi sy cb pha A cham dat,
MC m¢ pha A va dong lip lai pha A. Con sy ¢ hai hoic

3 pha thi MC cit ca 3 pha va khoa dong lap lai (LO).

Piéu kién hoa dong b (F25): F79 thudng duogce két hop
v6i chirc ning kiém tra dong bo cho duong day 110kV,
220kV va 500kV. Co6 nghia la khi cac bao vé duong day vi
du nhu bao vé khoang cach ving 1 tic dong cit MC dudng
day, luc nay F25 s€ 1am nhiém vu kiém tra diéu kién déng
b6 dién ap pha B cua thanh cai (Ug) va dién ap ba pha cua
duong day (UL) dé cho phép F79 gt tin hiéu di dong may
cét dua trén thong s6 chinh dinh nhu Hinh 8.

| Group 1

v gy GROUP 1 SYSTEM CHECKS
-------- # 4B.14: VOLTAGE MONITORS: 2Up 2Ug
= 48.15: Live Voltage: 45.00 V R—
-------- 48.16: Dead Voltage: 15.00 vV
48.17: CHECK SYNC.:
48.18: CS1 Status: Enabled __ _ - >

Enable
close

48.19: CS1 Phase Angle: 30.00 deg

-------- 48.1A: CS1 Slip Control: Frequency _

"""" 48.18: CS1 Slip Freq: 200.0 mHz ™\ _

-------- 48.1D: CS2 Status: Disabled Af= |fL - fBl
Us

-------- 48.22: C5 Undervoltage: 51.00 V
= 48.23: CS Overvolitage: 76.00 V
-------- 48.24: CS Diff Voltage:

10.00 V <

48.25: CS Voltage Block: v< = > A UL L
-------- @ 4B.26: SYSTEM SPLIT: T
-------- 48.27: S5 Status:Enabled -
-------- 48.28: SS Phase Angle:  120.0 deg

-------- 48.29: 55 Under V Block: Enabled
= 48.2A: 55 Undervoltage: 51.00 V
-------- 48.2B: 55 Timer: 1.000 s

Hinh 8. Théng s6 chinh dinh chitc ning hoa dong bg

Dbi v6i duong day 220kV va 500kV thi ca hai MC ¢ 2
dau déu cit cung ltc. Chinh vi thé, F25 kiém tra diéu kién
Dead Line - Live Bus, Dead Bus - Live Line.

Dbi voi duong day 110kV, didu kién Dead Line - Live
Bus, Dead Bus - Live Line va Live Line - Live Bus thuong
dugc sir dung vi bao vé F21 & ddy khong co so dd truyén
cit nén khi ¢6 su ¢ roi vao ving tz; ciia dau duong day
nay thi s& nam trong tz2 cua dau duong day kia. Dan dén
RLBV A dau nay kiém tra didu kién Dead Line - Live Bus,
Dead Bus - Live Line, con RLBV B du kia kiém tra diéu
kién Live Bus — Live Line. Dé tranh diéu nay, ta sir dung
thém ving 1 mo rong Zix dé ca hai role déu cét cung luc.

Khoa F79 (Block AR): Chtc nang F79 c6 thé bi khoa
tir mot s6 bao vé nhur bao vé may bién ap, may phat, va bao
vé c6 thoi gian tac dong dai (vi du Z3, Z4, F67/67N,
F59/59N, CBF, ... lam role trung gian F86 tac dong) hoac
trang thai MC cit nhung c6 sy ¢d. Ngoai ra, F79 con bi
khoa & cac diéu kién nhu: Chon ché do F79 mot pha nhung
role phat hién su c6 3 pha; Su ¢ duy tri trong thoi gian hoi
phuc; Ca hai kénh truyén cua F87L bj 16i; Diéu kién MC
khong san sang (CB Ready) dua vao Input L9 cia P443 do
tich nang 10 xo chua cang, 4p luc khi nén SF6 giam thap.
2.2. Phén tich bén ghi sw cé

Dé phan tich ban ghi sy ¢b tai xudng tir role, ta st dung
cong cu Comtrade Viewer 4.58 nham doc file su ¢ AB &
vung 3, dugc minh hoa trén Hinh 9. Sau khi role tac dong
(tzz = 3,38s) gui 1énh hit role trung gian Lockout RL1 va
General Trip RL2, may cit md (CB OFF) tai thoi diém
3,45s boi vi may cat 1a loai SF6 co thoi gian tré hoat dong
cét khoang 0,06 + 0,08 s. Ngoai ra, role khong khoi tao AR
hay khoa F79 va khong cho phép déng lai MC.

Hinh 10 minh hoa phan (g ctia hé thong bao vé cho sur
¢d AB ¢ viung Z1. Role giri 1énh cat MC (Trip Zone 1) tai
thoi diém 0,85s. May cit mo tai thoi diém t = 0,925 1am
cho tin hiéu General Trip RL2 OFF va dong dién sy c6 gan
bé“mg 0. Role khéi tao F79, kiém tra khong bi khoa F79 sau
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thoi gian chét 0,9s thi xut 1énh dong lai MC (AR RL4).
Sau khi 1énh dong MC dugc tao ra, role chay thoi gian hdi
phuc LED6 dén hét thoi gian 180s thi tin hiéu F79 thanh
cong (Succ Close R11) xuat hién va giai trir chtrc nang F79

dé chuén bj cho chu trinh mai.

Piénap

quong - [prememmers R
SRR bl bl

i
-

Lockout RL1 i ] 4
General Trip RL2 — % }
i

Syn close RL3

T 7

General Trip RL5 74181,1‘ ¢0 Z3, lam rét|
i doe | role Lockout

Trip Zone 3

Trip Zone 4

SOTF Operate

Suce. Close RL11

CB Man Close

SYN Check

AROn T T ,

Spring Charge

CB OFF

CBON \::F ‘ :
Hinh 9. Sir ¢é AB 6 viing Z3 véi F79 Lockout

n - -c

s

Dong dién ..

biénédp "
duong day

Lockout RL1
General Trip RL2 -
Syn close RL3
ARRL4 —

General Trip RLS —

Trip Zone 1 -

Trip Zone 2
Trip Zone 3
Trip Zone 4
SOTF Operate
Succ. Close RL11
CB Man Close

AR On

S o

CBON

Hinh 10. Sir ¢6 AB ¢ viing Z1 véi F79 close

Nhan xét: Trong thyc té van hanh ngan 10 171 tai TBA

110KV Tinh Phong tir nim 2017 dén nay, chung ta rat kho

co dugc tAt ca cac kich ban su cb dé kiém chung chu trinh

lam viéc ctia F79 v6i Treclsim = 180s. Vi vay, nhom tac gia

dé xuit xay dung md hinh mé phong sy cb (dang sy cb,

dién tro su cd va thoi gian sy ¢0) bang phan mém Matlab

nham giup ngudi doc d& dang xem xét v6i Treclaim = 4s &
céc tinh hudng cac khac nhau.

alm

3. Mé phéng s c¢d bing Matlab Simulink

Nguyén ly 1am viéc chirc nang F79 cua Schneider P443
va Siemens 7SL82 kha tuong dong nén bai bao sir dung
ph,ém mém Matlab/Simulink dé xay dyng mé phdng he::
thong duong day truyén tai 110kV Tam Ky - Tam Anh thé
hién trén Hinh 11 gém c6:

Puong ddy tai dién c6 cac thong s6 nhu dién khang thir
ty thudn x1 = 0,045Q/km; dién dung tho ty thuan
C1 =‘0,018uF/km; dién dung thir ty khéng co = 0,013puF/km;
Chicu dai duong day L = 11,55km; Goc duong day 689
Hé s6 K, = 0,31, Ky = 0,67 [8].

Khoi chire ndng F87L cia role Siemens 7SL82 di dugc

nhom téc gia trinh bay chi tiét trong tai lidu [9] véi thong
s6 chinh dinh loire> = 2A; Ipire>> = 10A.

Khoi chire nang kiém tra hoa dong bo (F25): Lam viéc
& ché @ DBLL, LBDL, LBLL véi ngudng dién ap chét
15V, ngudng dién 4p séng 45V, AU = 10V, Af = 0,2Hz,
Aa. =30 va Tsyncheck = 1. Xem Hinh 12.

Khéi chire nang F79 & Hinh 13 sir dung cac tin hiéu dau
vao (khoi tao F79 - Intial AR dugc lay tir tin higu ct tir bao
vé F87L va F79 bi khoa - AR block), tin hiéu du ra (AR Shot,
AR Reclaim, AR success, AR Unsuccess). Thong b chinh
dinh 1a Ty = 18, Taction = 0,58, Treclaim = 48, TLoxomc = 3,58.

SIEMENS 75LE2 JENS 5L

=
[Remat>—pfin
B>

n

1"

Sync Check

Freq (Hz)
Phase (raq
APhi (rad

f Line:

Hinh 12. So dé khdi chire nang F25

<FRBock] (2
n m Sync Check
m AND
AR Block | ]

Star i
eton |
it Span cm}_l
— 1

CB Box

Intial_AR

Hinh 13. So dé khdi chire nang F79 lan 1

Tién hanh danh gia '
chuc ning lam vigc clla .| e
F79 dbi véi céc tinh =
huéng sy c6 1 pha chamé * e
dat, 2 pha va 3 pha nam |
trong vung bao vé cua o T
F87L tai diém F nhu T
Hinh 14. Hinh 14. Bgc tinh lam viéc FS7L

Truong hop 1: Pudng day xay ra sy ¢d pha A cham dét
thoang qua tai thoi diém 1,3s, 6,35 véi thoi gian duy tri nho
hon thoi gian tg = 1s. Role xuat 1énh cat va gui tin higu
dong may cét AR close (2,3s va 6,6s), AR Success (6,3s va
11,6s). Xem Hinh 15.

Truong hop 2: Puong day xay ra sy cd pha AB tai thoi diém
1,3s duy tri dén thoi diém 2,5s (16n hon tg= 1s) nén role chi AR
close 11an (2,3s) sau d6 cit MC ra va bao AR Unsucces sau khi
hét thoi gian Reclaim tai thoi diém 6,3s (Hinh 16).

Truong hop 3: Puong day xay ra su cd pha ABG tai
thoi diém 1,3s véi tinh hudng F79 tai du Tam Anh bi khéa
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(F79 bi khoa TA = 1) do mét trong cac diéu kién dugc néu
trong muyc 2.1 nén MC cat (CB TA = 0) va khong dong lap
lai (Hinh 17).

Truong hop su co thoang gua, F79 thanh cong

e 5 3
1000
200
| ! | | |
o H : I . m I
R "y
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F v
—WUU’“ l |
2000 ! ! ! ! !
o 2 i & 8 10 "
'
W | | |
p T 0 a o T2
B TKy us‘ | l J |
0
z . s u 0 2
Sync Check !
TKy o
L % 2 . . G 0 12
ARClose |
Ty us‘ | | | |
p T T a o T2
AR Reclaim |
e ] L] Ll
z ' f s 0 e
AR Unsusess|
Ty ‘ |
p v 5 b m T2
AR Sucoess 1| " "
TKy e ‘ |
> B T g 0 o T2
1
Loxa TKy ni‘ I | ] | |

Hinh 15. Truong hop su cé thodng qua, F79 thanh céng

Trueng hop su co vinh cuu, F79 khang thanh cong
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Hinh 16. Trwong hop s ¢ vinh citu, F79 khong thanh cong
Truong hop su co thoang qua, F79 tai Tam Anh bi khoa
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Hinh 17. Truong hop sw ¢é thodng qua, F79 bi khéa

Truong hop 4. Gia str thoi gian chét dat & du Tam Anh
1a 0,8s (< Tsyncheck = 18), con dau Tam Ky 1a 1s nén khi
duodng day xay ra su ¢b pha ABC tai thoi diém 1,3s thi F79
close tai Tam Anh dong MC trudc din dén F79 tai d4u Tam
Ky khéng déng duge do diéu kién hoa dong bé LBLL cua
F25 Check chita théa man (Hinh 18).

Nhdn xét: Hau hét cac truong hop sy ¢6, F79 1am viéc
dung véi yéu cau dua ra. Tuy nhién, dé c6 dwoc F79

Success trong thuc té van hanh, ching ta can luu y chinh
dinh Tq ¢ hai du duong day phai bang nhau va l6n hon
thoi gian Tsyncheck néu duong day co st dung F87L va F79.

Truong hop su co thoang qua, Td o hai dau khac nhau
s000t | ' 4
LA

u 1 3

IR (4]

) 1 2 3 a s B 7

T o 1 1 1 ]
(0 T z > 0 s © i
wry o - : \
W 1 z ) 5 g v

Sync Check
TRy o [0 | . 1
[ 1 z 3 [ T
AR Glose Ty 4 j j ]
i 1 2 3 @ 5 ] T
Lo xo TRy . . ]
1 1
s ; : s :
cBTA 55— i ! B
Sync Chock - ! : : : : : ’

ync Check 1

1 ‘ I : ]
[ 1 z 3 [ r
AR Close TA 55 : | : ‘
o 1 2 3 @ 5 ] T
Loxo TA 08— . | | . “
z g '

(1 1

Hinh 18. Truong hop Ty cia hal diu duong day khac nhau

4. Két luan

Bai b&o phan tich cAu hinh, thong s6 chinh dinh va ban
ghi su ¢6 cia RLBV khoang cach Schneider P443 duogc sir
dung trong luéi dién. Sau d6 xay dung mé hinh F87L, két
hop v6i F79 va F25 dung cho duong day 110kV Tam Ky —
Tam Anh bang Matlab Simulink dé mo phong tao ra sy b
can thiét nham thuc hién cac nghién ciru vé F79 Successful,
F79 Unsuccess, F79 Block va danh gia hiéu qua ap dung
trén hé théng dién. F79 c6 thé loai trir viée cat dién 1au dai
hé théng dién do cac su ¢ thoang qua ton tai trong mot vai
gidy. Tuy nhién, néu nhu sy ¢6 14 vinh ciru, F79 s& khoa
sau F79 Unsuccess va nho do cach ly doan duong day bi
su ¢b ra khoi hé théng. Bén canh d6, cac thong tin quan
trong c6 dugc tir bai bao co thé dung 1am tai liéu tham khao
gitip cho cac nha ky thuat, van hanh tiét kiém thoi gian tim
hiéu, tinh chon thong sb pht hgp cho F79 va dem lai mot
s6 kinh nghiém hiru ich dé trién khai hiéu qua cong viéc.
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