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THU NGHIEM VA PANH GIA CHUC NANG BAO VE TRUYEN CAT XA CUA
ROLE KHOANG CACH KY THUAT SO TOSHIBA GRZ200

Lé Kim Hung, Vii Phan HuAn”
YTrwong PH Béch Khoa - Pai hoc Dad Nang
2Céng ty TNHH MTV Thi nghiém dién Mién Trung

TOM TAT
Béo vé truyén cit xa cho phép trao ddi thong tin trang thai lam viéc clia cic role bao vé thong qua
hé thong thong tin ¢6 thé dua ra quyét dinh chinh xac c6 hodc khong xay ra sy ¢d trén duong day
bao vé. Bai bao trinh bay sy lam viéc ciia mach nhi thir va cach cAu hinh so dd truyén cit xa cho
role bao vé khoang cach Toshiba GRZ200 bang phan mém GR-TIEMS va Multi Pro. Sau d6, g
dung coéng cu Distance Modun trong phdn mém Test Universe cua hop bd thi nghiém Omicron
CMC-356 dé kiém tra va danh gia hoat dong ving bao vé khoang cach, chtrc ning truyén tin hiéu
cho phép cit qua tim POP cua role GRZ200 trén ngan 16 duong day 171 tai tram bién 4 ap 110kV
Tam Ky - Tinh Quang Nam, khi xay ra cac sy cd ngan mach 1 pha, hai pha va ba pha. Két qua bai
béo cho thiy toan bo duong day duoc bao vé dbi véi su cb xay ra trong ving. Diéu d6 s& gitip cac
nha nghién ctru, van hanh c6 dugc kinh nghiém phuc vu cong tac phan tich, bao cdo va xac dinh
dung nguyén nhan su ¢b vé mat 1y thuyét va thuc nghiém.
Tur khoa: Role bao vé khoang cach; So dé truyén cdt xa; Hop bé Omicron CMC 356; Phan mém
GR-TIEMS; Phan mém Multi Pro
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TESTING AND EVALUATION OF DISTANCE CARRIER COMMAND
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ABSTRACT

Distance carrier command protection (DISCAR) provides exchange operational information
mutually of every distance protection relay using a communication system, the accurate decision
of whether or not a fault is internal on the line can be made. This paper provides the necessary
background knowledge of a secondary circuit system with a DISCAR function of distance
protection relay Toshiba GRZ200 and configures the relay by using a GR-TIEMS, Multi-Pro
software. The distance protection zones, permissive overreach protection scheme POP on a 171
overhead line at 110kV substation Tam Ky is then simulated and evaluated by using a distance
module tool in test universe software of Omicron CMC 356 test set when occurs a single phase,
two phase and three phase short circuits. The results showed that the whole length of the line can
be protected promptly for an internal fault. It would help researchers and operators gain test
experience and enhance their acquired knowledge to serve the analysis, report and determine the
correct cause of the theory and experiments.
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1. Giéi thiéu

DPbi voi ludi dién truyén tai, role bao vé
(RLBV) thuong c6 4 vung bio vé khoang
cach Z1, 72, va 73 dugc cai dit bao vé huong
thuén. Z4 bao v¢ hudng ngugc. Tuy nhién,
trong nhiéu truong hop cac bao vé dung
nguyén 1y phan cip ving khoang cich nay
khong dap ung dugc yéu cau vé d6 chon loc
cling nhu thoi gian khéc phuc sy cd. Vi du
cho so d6 duong day sir dung bao vé khoang
cach nhu hinh 1, ching ta nhan thdy ring
viung Z1 cua bao vé khoang cach RL2, hoac
RL3 chi ¢ thé bao vé cit tirc thoi voi thoi
gian tz; cho khoang 85% chiéu dai doan
duong day AB, néu tinh ca hai dau thi con
khoang 30% chiéu dai duong day s& duogc loai
trir ngan mach véi thoi gian tz,. Thoi gian nay
thuong khong dam bao 6n dinh dbi véi duong
day 110kV, 220kV, va 500kV.
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Hinh 1. Ty Ié phan tram ving bdo vé duong ddy
khong s dung so do truyén cat
Theo yéu cau phuong thirc bao vé duong diy
cip dién ap > 110kV cta EVN cho ¢ hinh 2,
ngoai viéc st dung phd bién bao vé chinh
F21/2IN, bao vé du phong (F67/67N,
F50/50N....) ciing nhu céac thiét bi dong cit
chat lwong cao, EVN con 4p dung dudng
truyén thong tin lién lac (kénh twong tu hodc
ky thuat sb, s dung thiét bj tai ba hodc cap
quang ndi tryc tiép hodc di vong hoic kénh
thué riéng cta nha cung cip dich vu cong
cong) két hop lam viéc voi logic tin hiéu
truyén cit xa (F85) cua RLBV khoang cach
nhu so dd truyén tin hiéu cho phép cit kém
tam (Permissive Underreach Protection -
PUP), cho phép cit qua tdm (Permissive
Overreach Protection — POP), tin hiéu khoa
(Blocking Overreach Protection - BOP), hay
tin hi¢u giai khoa (Unblocking Overreach
Protection - UOP). Muc dich 1a nham c6 1ap
nhanh sy ¢b trén 100% doan duong dy bao
v€ [1]. Tuy nhién, viéc trién khai ap dung van

con ton tai mot sb vudng mic nhu sau: hau
hét cac nghién ciru da cong b trong [2-4] chi
diung lai ¢ viéc trinh bay nguyén ly chung,
chua di sau vao chi tiét role cu thé dé phu hop
v6i yéu cau ap dung trong thuc t& van hanh.
Bén canh d6, cac tai liéu ky thuat RLBV
Siemens 7SA522, Schneider P445, Abb
REL670, Sel 421, va Toshiba GRZ200 duoc
ting hang san xuat giai thich riéng vé phuong
phap tinh chon thong s cai dat va nguyén ly
lam viéc. Pong thoi, chung ta khong thé thuc
hién thtr nghiém nga"m mach truc tiép trén
dudng day thuc té co cip dién ap 110kV dén
500kV d¢ kiém tra F85.
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Hinh 2. Phuong thitc RLBV duong ddy 110kV
Pé giai quyét vin dé nay, bai bao dua trén
phiéu chinh dinh RLBV Toshiba GRZ200 cua
ngan 171 tai TBA 110kV Tam Ky, phan mém
giao tiép role GR-TIEMS, va Multi Prog dé
cau hinh cai dat theo ban v€ thiét ké. Sau do,
su dung hop bd Omicron 356 thur nghiém va
danh gia tinh nang lam viéc cua so d6 truyén
cat POP trudce khi ap dung vao trong thyc teé.
2. Chirc ning bio vé truyén cit xa [5]

2.1. Phan tich so d6 POP

Hinh 3 trinh bay so do POP khi xay ra sy b
tai F2. RL2 phat hién sy ¢d Z1, con RL3 phat
hién sy ¢b Z2. Luc nay, tin hleu su ¢b qua tim
hudéng thuan ZCSF/ZCGF (gia tri chinh dinh
nén chon bang Z2S/Z2G) cua ca hai role khoi
tao, nén chung giri tin hiéu DISCAR_S dén
role ddu ddi dién. Role dau nhan kiém tra tin
hiéu IN_ DISCAR_R1 S va so sanh voi tin
hi¢u ZCSF/ ZCGF n¢i by dé xuét lénh cat MC
bang tin hiéu DISCAR_OPT S. Két qua la
RL2 cit MC2 bang tin hiéu Z1S_OPT véi tz
= 0s. RL3 cat MC3 voi thoi gian tré clia kénh
truyén 1a 30 ms.
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Hinh 3. So'd6 POP 6 ché d¢ su co tai F2

Khi c6 su ¢b F1 & ngoai dudong day bao vé,
RL2 phat hién su ) huéng nguoc Z4 va tac
dong cit MC véi tzg = 0,6s. RL3 phat hién sy
¢b hudng thuan Z2, truyén tin hiéu DISCAR_S
dén dau dbi dién nhung khong nhan duoc tin
hiéu cho phép tir RL2 giri dén nén tic dong cat
MC véi tz, = 0,3s. Xem hinh 4.

.._}14

Hinh 4. So' d6 POP 6 ché dp su c6 tai F1
Nhan xét: So dd POP cung cp toc do co lap
s ¢ nhanh cho tit ca cac su ¢b xay ra trén
100% duong day bao vé, dac biét 1a duong day
ngén st dung ddc tinh Mho. POP can phai co
hai dudng tin hiéu riéng ré truyén tin hiéu
theo hai chiéu khac nhau, hoic mot duong
truyén tin lam viéc trong ché do phan chia
thoi gian kiéu song cong (duplex). POP
khong lam viéc trong truong hop role phat
hién sy ¢ Z1 hay sy cb hong kénh truyén
thdng tin.

2.2. So do POP két hop logic nguén yéu
(Weak Infeed Terminal - WIKT)

Hau hét so do bao vé khoang cach duong day
déu gia dinh rang hé thong co nguon cung cap
du manh d role c6 the nhan biét su ¢d va cit
MC. Tuy nhién, c6 rat nhiéu kich ban xay ra
trén duong day tai dién dan dén mot dau
duong day c6 ngudn manh con dau déi dién
¢6 ngudn yéu. Do d6, RLBV tai ngudn yéu s&
khong tac dong dung nhu mong doi. Hinh 5

mo ta kich ban MFD két nbi véi duong day
va c6 su cb trén dudong diy AB. Trong do,
tong tro ngudn Zsa phia sau thanh cai A c6
gié tri rat 16n hay khong c6 ngudn phia sau no
lam cho dong dién sy b Iea khong du 16n hon
ngudng dong OCFS/OCFG dé RL2 phat hién
su ¢b va tac dong trong khi RL3 cit MC sau
thoi gian tz, = 0,3s. Vi vay, khi c6 sy cd trén
duong day thi MC2 van con dong. Cho nén,
ta can phai giai quyét van dé cit MC2 va ting
tc thoi gian cit MC3 bang cach két hop POP
v6i WIKT cho ¢ hinh 6. RL2 sir dung thém
phan tr Z4, kém ap (F27) c6 gia tri dat
UVPWI = 0,8Udm, thot gian tré tWI_COORD = OS,
trang thai MC m¢o (52a) va tin hiéu
IN_DISCAR_RI1_S dé phat hién su c¢6 va dua
ra 1¢nh cit WITRIP.
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Hinh 5. So' @6 POP khi nguon yéu & ché dé sw cé
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Hinh 6. WIKT st dung tiép diém 52a, F27 va Z4

khi c6 su co tai F2
Nhdn xét: WIKT c6 thoi gian ¢ 1ap su cb
nhanh, nim trong khoang 60 ms. Déi voi
dudng day truyén tai Kkhong xay ra hién tuong
yéu ngudn thi so do nay s& duoc thay thé
bang chtre ning dong vao diém su ¢b SOFT &
ché do bang tay hoic trong chu trinh thoi gian
chét cua F79.
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2.3. So do POP két hop logic dio ngwoc chiéu
dong di¢n (Current Reversal Logic — CRL)
Hién tugng dao nguoc chiéu dong dién dot
ngdt c6 thé xuat hién trén duong diy song
song nhu hinh 7. Gia thiét ban dau 1a 4 MC
dong, cac cap role RL1 - RL2 va RL3 — RL4
sir dung so d6 POP két hop voi phan tir khoi
tao ZCSR/ZCGR (gia tri chinh dinh nén chon
bang Z4S hoic Z4G) dé khoa khong cho giri
tin hiéu cho phép dén dau ddi dién, dén khi
hét thoi gian tré tppy = 20ms.
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Hinh 7. Puong day song song sir dung so d6 POP
ket hop CRL

Khi xay ra su ¢d F1 trén dudng day 1, chidu
dong dién chay qua tung MC theo hudng miii
tén. RL1 tac dong vdi thoi gian tz = 0s, RL2
khoi tao Z2. RL3 phat hién sy ) hudng
ngugc Z4, RL4 khoi tao Z2 va guai tin hiéu
cho phép DISCAR_S dén RL3. Ngay sau khi
MCI1 m¢, dong dién ngan mach chay qua RL3
va RL4 bji dao chiéu theo huéng nguoc lai.
Gia str luc nay RL4 chua kip gidi trir, con
RL3 phét hién sy ¢d Z2 nhung chua hét thoi
gian tré tppg = 20ms (hinh 8). Sau do, RL4
phat hién sy c¢b Z4 va diung gii tin hiéu
DISCAR_S dén RL3 trudc khi RL3 gui tin
hiéu DISCAR S. Két qua 1a RL3 va RL4
khéng cit MC do diéu kién cho phép cit chua
thoa man (hinh 9).
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Hinh 8. RL4 phdn vumg chdm hon RL3 khi dao
chiéu dong dién
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Hinh 9. RL3 phdt hién sw co Z2, RL4 phat hién su
co Z4 khi dao chiéu dong dién

Nhdn xét: Bé dam bao tin cdy khi ing dung

so d0 dao nguoc chiéu dong dién cho duong

day ngin van hanh song song thi thoi gian tré

dé truyén tin hiéu Z4 phai théa man diéu kién

tz1 < tppo < tz2.

3. Céu hinh va thir nghiém hé thong truyén

cit tai hai ddu duong day

% * wer Mucr

URZ 200
i
 }
»
- s

Hinh 10. So d6 mach nhi thir

Xét so d6 truyén cit xa trinh bay ¢ hinh 10,
gia s rorle qua dong GBU200 ¢ dau A phat
hién su cb va xuét 1enh CBF cit may cit
MC), dong thoi khép tlep diém BO3 dé dau
vao s TPI2 cua ti truyén thong tin PCM30
chuyén trang thai tir OFF sang ON va truyén
tin hiéu CBF giri téi role dau ra TPOI & ta
truyén thong tin ddu d6i dién nhim phat tin
hiéu cét truc tiép t6i cudn cit MC (thudng cit
3 pha) va khéa F79 1am viéc ma khong can
kiém tra bat ci didu kién nao. Tuy nhién,
trong thyc té ¢ thé s& xdy ra trudng hop MC
bi cat nham do nhiéu duong truyén thong tin
hoic 16i ctia con ngudi giy ra. Vi vay, EVN
thuong sit dung phd bién so ddo POP cua
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RLBV khoang cach c6 d6 tin cay cao hon.
Béi vi khi RLBV GRZ200 nhan dugc tin cat
tir phia d6i dién giri t6i, nd can phai kiém tra
thém diéu kién (bdo v€ khoi tao; hudng bao
v€ thuan hay nghich; lya chon pha) cé thoa
min khong, néu c6 thi moi xuét 1énh di cat
MC bing BO4. Pé RLBV lam viéc tudn thu
theo dung y dd ban v& mach nhi tht da duge
phé duyét néu trén, ching ta can phai cau
hinh RLBV khoang céach béng phén mém
Toshiba GR-TIEMS va Multi Prog nhu sau:
Budc 1: Chu hinh cac tin higu dau vao sb
trong PLC bang phan mém Multi Prog cho &
hinh 11 gdm co: tin hiéu trang thai may cit
dong (Slot2/BI11), may cit mé (Slot2/BI10)
va cac tin hiéu nhan tir dau ddi dién giri dén
nhy F85 nhan cho phép cit xa
INT DISCAR_RI1 (Slot2 /BIl), F85 khoéa cit
xa DISCAR_BLOCK (Slot2/BI2).
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Hinh 11. Cdu hinh‘dd‘u vdo truyén cdt bang phan
mém Multi Prog

Hinh 12. Cdu hinh dau ra s bang phan mém GR-
TIEMS

Buwére 2: Cau hinh cac tin hiéu dau ra s bang

phin mém GR-TIEMS nhu hinh 12 gém co:

tin hiéu gii cho phép cit DISCAR-S (Slot3/

BO3), tin hi¢u F85 cat may cat DISCAR-OPT

(Slot3/BO4). Ngoai ra, chiing ta ciing c6 thé

céu hinh dén LED trén role dé giam sat tin
hiéu nay. Luu ¥, thoi gian tré dé nhan tin hi¢u
ctia ddu vao s6 12 2,5 ms, dau ra s6 12 5 ms, va
kénh truyén nam trong khoang tir 4,2 dén
6,3ms. Do d6, khi dau ra sb tac dong thi can
phai duy tri thoi gian khép tiép diém tbi thiéu
1a 10ms dé dau vao s cua role dau doi dién
¢ thé hiéu dugec.

Burée 3: Cai dat thong s6 chinh dinh role trong
cay thu muc Setting/Protection/Groupl/Trip
theo phiéu tinh toan A3-02-2019/TAK110 cho
6 hinh 13 [6].

FORRRERRRRENR)

Hinh 13. Cai dt thong s6 chinh dinh bang phan
meém GR-TIEMS

Buoc 4: St dung cong cu Distance Modul
trong phan mém Test Universe ctia hop bo thi
nghiém Omicron CMC-356 dé tao tin hiéu
dong dién, dién ap bom vao cong dong dién
va dién ap cia RLBV GRZ200 ctia 2 phia dau
dudng ddy mé phong su ¢b & cac vi tri khac
nhau nhim kiém tra hoat dong cua role va so
d6 truyén cat POP xem c6 tac dong hay
khong. Néu role tic dong RLBV s& khép tiép
diém dau ra di dimg hop bo bang Input. Xem
hinh 14.
e
we—————

[ 2 & = - =]

Hinh 14. Modun thir nghiém chitc nang khoang
cach cua CMC 356
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Trwong hop 1: tao su ¢b pha CG tai F1 nam &
ving 4 ciia RL2 va ndm & ving 2 ctia RL3.
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Hinh 15. Sur ¢6 pha CG nd,m trong vung 4 cua
RL2 bao gom: a) Quy dao tong trd, b) Dang s6ng
I, Uva chirc nang Z4G tac dong
M¢ tinh ning Disturbance Record cua phan
mém GR-TIEMS d¢é tai va doc ban ghi sy cd
trén RL2 cho thiy dang song dién 4p pha C
giam, dang song dong dién pha C ting cao,
quy dao tong trd ndm & ving 4. Do vdy, sau
khi nhan duogc tin hiéu cho phép tr RL3
nhung RL2 vin khéng thé cit ngay vi n6 phat
hién sy ¢ huéng ngugc ZCGR_CX nén chi
tac dong theo chirc ndng khoang cach thong
thuong Z4G-OPT véi thoi gian tz, = 0,6s
(Xem hinh 15). Tuong ty, RL3 mac du phat
hién sy c¢b huong thuan ZCGF CX nhung
khong co tin hiéu cho phép tir RL2 giri dén

nén chi tac dong voi tz, = 0,3s.

Truwong hop 2: tao sy ¢ pha BC tai F2 nam
trong vung bao v¢.

Hinh 16 cho thay dang song dién ap BC giam,
dang song dong dién BC tang cao tai thoi
diém 0,175s, lam cho quy dao tong tro do
luong di vao vung Z1 dac tinh Mho nén RL2
tac dong cit MC bang tin hiéu Z1S-OPT sau
thoi gian 0,1098s. Pong thoi, phan tr phat
hién sy c6 pha quia tim hudng thuin
(ZCSF_BCX) khéi tao va truyén tin hiéu cho
phép cit DISCAR_S dén RL3 théng qua dau
ra Slot3/BO3.
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Hinh 16. Su ¢6 pha BC {uim trong viing 1 ciia RL2
bao gom: a) Quy dao tong tro, b) Dang song |, U
va chirc nang Z18 tac dong giki tin hiéu POP
Déi voi RL3 1a dau nhan c6 dang song dong
dién va dién ap pha BC thay d6i twong ty nhur
d6i voi RL2, nhung quy dao tong tré do
luong di vao ving Z2 dic tinh Mho, nén phan
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td ZCSF_BCX khéi tao. Bén cach do6, no
nhan duoc tin hi¢u cho phép cat tir RL2 dua
vao Slot2/BI1 nén kich hoat ché do cét 3 pha
(OPT_PHASE_A, OPT_ PHASE_B, OPT_
PHASE C) bang tin hiéu DISCAR _OPT
khép dau ra Slot3/BO4 sau thoi gian 0,23s.
Xem hinh 17.

Truwong hop 3: tao su ¢b pha AG trong ving
bao v¢ co6 st dung so dd POP két hop WIKT.
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Hinh 17. Su ¢6 pha BC pdm trong vung 2 cua RL3
bao gom: a) Quy dao tong tro, b) Dang song I, U
va chirc nang Z28 tac dong gui tin hi¢u POP
RL3 ndm & dau nguén manh, phat hién sy cd
AG & ving 2 nén gii tin hiéu DISCAR_S dén
RL2 nam & dau ngudn yéu. Lic nay, RL2 ¢o
dién ap pha A giam thdp con 24kV nhung
dong dién pha A 1a 23A nho hon ngudng
dong OCF1G = 0,4x600/5 = 48A nén quy dao
tong trd nam ngoai cac ving bao vé dic tinh
tor giac (Z1G_OPT, Z2G_OPT, Z3G_OFPT,
Z4G_OPT ). Tuy nhién, RL2 s& cit MC bang
WITRIP do thoa man diéu kién tin hiéu MC &

trang thai dong (CB1_A_ Close,
CB1 B Close, CB1_C Close), khong c6
ph?ln tt ZCGR tac dong va nhén tin hiéu
truyén cat DISCAR S tir RL3 giri dén lam
Slot2/BI1 chuyén trang thai ON nén kich hoat
ché d6 cit 3 pha (OPT PHASE A,
OPT_PHASE_B, OPT_PHASE_C). Xem
hinh 18.
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Hinh 18. Su ¢6 pha AG mim trong vung 1 cia
RL2 bao gom: a) Quy dao tong tro, b) Dang song
I, U va chirc nang WIKT tdac dong
Nhdn xét: Mac du viéc kiém tra riéng timg
thiét bi RLBV va hé thdng truyén thong tin co
thé mang lai cho can bo ky thuat cam giac
chung lam viéc tot v6i so do truyén cat da
chon, nhung c6 nhiéu van dé chi duoc phat
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hién voi hang muc tong kiém tra toan bd so
dd khi co su thay doi huéng su c¢b hay do tré
kénh truyén thong. Do d6, hé thong thong tin
can c6 kha niang truyen va nhan dong thoi tin
hiéu cta RLBV hai dau duong day véi thoi
glan tmyen tin hiéu (tChane|) ngan nham han
ché truong hop khi su ¢6 trén duong day thi
MC cét boi tenanel > tz1. Béang 1 trinh bay cac
yéu cau ky thuat ddi voi so do bao vé lién
dong [7].
Bang 1. Yéu cau ky thudt cia kénh truyén

Thoi gian truyén

Sp gy thue té tbida (ms) Chat lugng kénh
tuong tu thuat so S/N (%jB) BER
BOP, R
uop 1O 10 6 10
PUP 20 10 6 10°
POP 20 10 6 10°

4. Két luan

Hién nay cac so d0 bao vé truyén cit xa cua
duong day tai dién Viét Nam hau hét st dung
so d6 truyén cat xa POP, DTT két hop véi
duong truyén thong tin quang c6 chat lugng
tin hiéu tot dung dé lién lac gitra hai RLBV.
Vi két qua nghién ciru cua bai bao trong viée

céu hinh va thir nghiém chirc ning POP cho
RLBV GRZ200 c6 thé trang bi nén tang kién
thire, gilp cac can bd k¥ thuat ndng cao nang
luc tiép can thiét bi, dong thoi sir dung 1am co
s& danh gid cac chuing loai RLBV khoang
cach khéc trong cac TBA duogc nhanh hon,
dem lai két qua chinh x4c hon.
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