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DANH MUC CAC CHU VIET TAT

Duéi day 1a mét s chir viét tat thuong hay sir dung trong tai liéu:

- CT: May bién dong dién (Current Transformer)
- DT: Dac tinh doc 1ap (Definite Time)

- EI: Cuc ky dbc (Extremely Inverse)

- IT: Dac tinh thoi gian phu thude (Inverse Time)
- IEC: Uy ban Ky thuit Pién Qudc té (International Electrotechnical
Commission)

- MBA: M4y bién ap

- MF: M4y phat

- REF: Bao vé chéng cham dét han ché

- SI: Déc tiéu chuan (Standard Inverse)

- TTK: Thanh phan thtr ty khong

- TTN: Thanh phan thir tir nghich

- TTT: Thanh phén thir tuy thuan

- VI: Rét dbc (Very Inverse)

- VT: May bién dién ap (Voltage Transformer)
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CHUONG I. TONG QUAN VE RO LE KY THUAT SO
DO HANG SIEMENS CHE TAO

I.1. Pic diém ciia ro le ky thuit sé do hang SIEMENS ché tao
L1.1. Dic diém ciia ro le ky thudt so6 do hang SIEMENS ché tao

Céc ro le k¥ thuat s6 ctua hang SIEMENS mang tén goi chung SIPROTEC dap
ung toan dién cac nhu cAu bao vé trong hé théng dién. Céc thiét bj bao vé 1am viéc
tin cdy, giao dién va phuong thirc truy cap thun tién d& dang hon hau hét cac ro le

ctia cac hang khac. Phan mém DIGSI 4 13 cong cu manh dé tro giup cac ky su trong

viéc quan 1y, cai dat va phan tich sy cd. Phan mém nay tuwong thich véi moi loai ro
le cua SIEMENS.

Hinh 1.1. Tu ro le cua hang SIEMENS

- Céc ro le SIEMENS con ¢6 cac dic diém ndi bat sau:

+ Tich hop gitra cac chirc ning bao vé, diéu khién va do luong

+ C6 thé lwa chon cac chuan truyén thong theo tiéu chuan nhu IEC 61850; IEC
60870-5-103; DNP 3, MODBUS va PROFIBUS.

+ C6 sén cac modul thiét bi truyén thong dé chuyén doi nang cép lén chuan
IEC 61850.

+ SIEMENS 1a mét trong nhiing nha san xuat tich cyc trong viéc hd tro chuan
truyén thong qudc t& IEC 61850 va 1a nha san xuit dau tién dua ra cac thiét bi bao
vé va ty dong hda tram tuan thu theo chuin nay. Toi cudi nam 2007, khoang 30,000
thiét bi bao vé va tu dong hoa tram cua SIEMENS trong gén 300 tram bién ap da
van hanh dua trén chuén IEC 61850.

- Qua trinh phét trién cua cac thé hé ro le SIEMENS:

SIEMENS 1a mot trong nhitng nha san xuat hang dau thé giéi trong linh vuc
thiét bi bao vé ro le, cic cong nghé mdi cia SIEMENS da dong gop dang ké su phat

trién cua cac thé hé ro le néi chung.
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+ Nam 1976: Cac ro le dua trén nén tang ctia hé thong may tinh mini da duoc
SIEMENS chuyén giao cho khach hang va van van hanh t&i tan thoi diém hién tai.

+ Ttr nam 1985: La nha san xuat dau tién gidi thiéu cac dong ro le k¥ thuat sd
v6i giao thire truyén tin duoc chuan héa. Hién nay SIEMENS c6 kha ning cung cap
ro le bao vé cho toan bd céc thiét bi trong hé théng dién tir bdo v¢ may phat, thanh
gdp cho t6i cac dong co cia khach hang. Tai thoi diém hién tai khoang 600,000
thiét bi ro le da dugc chuyén giao cho khach hang.

- Cac dac diém cong nghé uu viét cta ro le SIEMENS

+ Thiét ké nho gon, tich hgp nhiéu chirc ning trong mot thiét bi > giam gia
thanh.

+ Kha ning sin sang va do tin cdy cao do c6 kha ning ty gidm sat ban than
trong qua trinh van hanh cta thiét bi bao vé ro le.

+ Pic tinh lam viéc 6n dinh, tranh dugc hién tuong troi tham s6, dac tinh.

+ Do chinh xac do ludng cao do ap dung cac thuat toan xir 1y t6i uu va loc tin
hiéu sb.

+ Tich hop thém rat nhiéu chirc ning phy khac nhu giam sat tai, giam sat mic

dd phat nong/gia hoa, chlic nang ghi sy co, ro le so 1éch véi chiic nang dinh vi su

O~

co, ...
+ H¢ théng ban phim va giao di¢n trén ro le dugc thiét ké tdi uu cho nguoi van

hanh str dung.
+ D& dang truy cép céc dit liéu trong ro le bang may tinh théng qua cong ndi

tiép. Co thé truy nhap tir xa hodc tai chd tuy theo yéu cau.
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[ 000 Farameter
€ Liings
‘ 1000 Parameater s
e — - ettings
1000 Parameter PHings petlings
1100  Line data B |ortings .
. aring: settings g
1200 0/C Phase settings setlings
. : 4 ng
.
1800 OJ/C Earth settings ng
2800 Fault recording

3900 Breaker failure

Hinh 0.2. Cdc nhom cai dat trong ro le

+ Kha ning twong thich cao véi cac trang thai van hanh cta hé théng: C6 thé
cai dat nhiéu bo s lidu vao ro le, qua trinh chuyén doi gifra cac bd gia tri cai dat
nay co thé duoc thuc hién do ban than ro le hodc thong qua céc tin hiéu diéu khién

tor bén ngoai.
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- Phan loai cac ro le SIEMENS

+ Ho ro le SIPROTEC 4: Bao gdm cac 1o le bao vé cho cép trung ap t4i toi
cép siéu cao ap (Bao v¢ qué dong, so I¢ch, khoang cach, ...). Céac ro le déu 12 loai da
chirc ning dé dang phu hop véi cac diéu kién cu thé.

[lluminated 6-line display

Navigation keys

Numerical key pad/9 function keys

8 programmable LEDs

Control keys

Standard battery exchangeable from the front

USB front port

| saeaesy

Current terminal

Black

| sl

Valtage terminal

black

LSRG

Fig. 5/58 75180 Front view, rear view, terminals

Hinh 0.3. Mot ro le thuoc ho SIPROTEC Compact

+ Ho ro le SIPROTEC Compact: La loai c6 kich thudc nho gon, chuc nang
cua ro le gﬁn twong tu nhu cac ro le thuoc ho SIPROTEC 4. Ro le ¢6 thé truy nhap
qua cong USB phia trudc mat, cac khdi tin hiéu vao dong va ap 1a loai c¢6 thé thao
lap duoc.
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+ Ho ro le SIPROTEC 600: Cac ro le thudc ho nay cé gia thanh hgp 1y hon,
thich hop st dung trong cong nghi¢p hodc cac cong ty dién luc. Cac ro le nay
thuong khong tich hop nhiéu chire nang nhu céc ho ro le khac.

+ Ho ro le SIPROTEC Easy: Dung cho céac img dung don gidn, gia thanh hop
1y. Qua trinh cai dit thuc hién bang cach gat cac cong tic lya chon, khong yéu cau
may tinh.

I.1.2 Gigi thiéu phan mém DIGSI

Viéc truy cdp ro le c¢6 thé thuc hién thong qua phan mém DIGSI cua
SIEMENS, phan mém nay cho phép ngudi st dung doc cac ban ghi, chinh stra va
chuan bi cac bo gia tri cai dit & ché do on/off line. Ngoai ra phadn mém con c6 chirc
nang xut cac gia tri chinh dinh sang dinh dang phu hop véi thiét bi thir nghiém cia
hang Omicron.

1.2. Gi6i thiéu vé ro le biao vé so 1éch may bién ap 7UT6xx
1.2.1. Gidi thi¢u chung vé ro le so léch mdy bién dp ho 7UT6xx
Céu trac phéan cimg ctia ro le 7UT613/63x duge minh hoa trén hinh vé& 1.4.
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Hinh 1.4. Cau triic phan cimg ro'le 7UT613/63x

Thuec hién tai: Cong ty Dién luc Daéu khi Ca Mau - Nam: 2011
Bién sogn: Cong ty P&3T Email: p-3t@p-3t.com Homepage: http://www.p-3t.com



Tai liéu dao tao chuyén dé “Hé thong ro le bao vé trong tram bién ap - Phan nang cao”

Ro le ¢6 cac dau vao tin hiéu dong dién ILIM1 + IM3L3 dung cho muc dich
bao v¢€ so 1éch (Do luong tai 3 vi tri, mdi vi tri ¢ 3 pha). Ngoai ra con c¢6 thém 3
dau vao tin hiéu dong dién phy, co thé dung cho muc dich do dong dién trén day
trung tinh ctia cudn d4u sao, hoic dung cho cac bao v¢ qué dong c6 do nhay cao:
Phat hién dong ro rat nho tir vo may bién ap xudng dat. Cac ro le 7UT613/63x ¢
thé dat hang riéng thém cac dau vao dién ap phuc vu cho cic muc dich khac nhu
phat hién huong tuong qua tir thong 161 tir may bién ap (Bao vé V/1).

Pau vao/ra nhi phan (Binary input): Nhan tin hiéu diéu khién tir bén ngoai/
xudt tin hidu cat may cat, tin hiéu lién dong toi dau ddi dién, ...

Giao dién mit trudc ro le: Hién thi cic thong tin do luong, cac thong tin canh
béo vé su kién xay ra, trang thai cua thiét bi, ... Ban phim cho phép truy cap céc
thong tin luu trir: Cac ban ghi su ¢d, cac nhom cai dat, thong s6 van hanh. Véi céc
ro le ho 7UT6 thi c¢6 thé cho phép diéu khién dong/cat may cit truc tiép tir ro le. Ro
le 7UT613 c6 man hinh hién thi 4 dong, con 7UT633 cho phép hién thi ca so dd va
c6 khoa diéu khién & mit trudc.

Céc cong giao tiép: Giao tiép v4i may tinh truc tiép qua cong ndi tiép & mit
trude ro le dé thay doi cac chinh dinh (Dung phan mém DIGSI). Tét ca dit liéu co
thé truyén t6i hé thong didu khién trung tdm qua cong SYSTEM INTERFACE.
Cong SERVICE INTERFACE cho phép két ndi téi may tinh (Dung DIGSI) qua
modem hodc két ndi téi thiét bi do nhiét do (RTD box hay thermal box). Céng con
lai dung cho viéc dong b thoi gian bang dong hé GPS.

Hinh 1.5. Thiét bi RTD-box TR1200

Ngudn cip cho ro le c6 thé 13 dién 4p mot chidu hoic xoay chiéu tuy theo dit
hang (24V + 48V DC hoac 110250V AC).
1.2.2. Pham vi sir dung

Ho ro le 7UT613/63x c6 thé su dung dé bao vé cho:
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- May bién 4p cac cap dién 4p: Pham vi bao vé duoc gidi han bai vi tri cac
may bién dong, ro le dugc trang bi thuat toan dé hiéu chinh sy dich pha do td dau
day may bién 4p giy ra. Ro le 7UT612 ding cho may bién 4p hai cudn day,
7UT613/633 dung cho cic may bién ap téi 3 cudn diy va 7UT635 dung cho may
bién &p t6i 5 cudn day.

- Cac dong co: Ro le so sanh dong dién & trung tinh cudn diy dau sao va dong
cac pha.

- Cudn khang bu ngang hodc bu doc.

- Cac dudng dy ngan va cac hé thong thanh gop (Tl 2-5 ngin 1).

- Véi céc ro le co6 trang bi thém dau vao dién ap: Phuc vu chirc nang bao vé
chéng hién tuong qua tir thong ciia 16i tir (May bién 4p, cudn khang).

- Chimg ning bao vé chong hién twong may cit tir chdi tic dong co thé ap
dung cho 2 may cit, ngudi ding c6 thé tuy ¥ lya chon may cit ndo can 4p dung
chtrc nang nay.

1.2.3. Cdc bé tham sé cai dit

Céc tham s cai c6 thé dugc chuan bi bang mdy tinh véi phan mém DIGSI sau
d6 s& upload vao ro le, dé thay ddi tham sd cai dit trong ro le bit budc phai vao mat
khau, day la mot chirc nang dam bdo sy lam vié€c an toan cua ro le.

Parameter Group Changeover Function: Tham s6 nay cho phép chuyén d6i
qua lai gitta cdc nhom gia tri cai dat (THi da toi 4 nhom) da luu trit san trong ro le.
Dia chi cai dit “0103 Grp Chge OPTION” véi hai ché do: Enable (Disable): Cho
phép (Khong cho phép) chuyén ddi qua lai ké ca trong qua trinh dang van hanh.

Protected Object: Day 1a muc mo ta vé dbi tuong duoc bao vé boi chire ning
bdo v¢ so léch (Mot ro le co thé dung dé bao vé so 1éch mot thiét bi chinh nhung
cling co thé bao vé thém cac phan tir khac). Pia chi cai dit “0105 PROT.
OBJECT” véi cac lua chon:

- PROT. OBJECT = 3 phase transf: Dbi tuong bao vé 1a may bién ap ba cudn
day.

- PROT. OBJECT = 1 phase transf: Dbi tuong bao vé 13 may bién ap mot
pha.

- PROT. OBJECT = Auto transf: Dbi tuong bao vé 1a may bién ap tu ngiu,
chtic ning ndy ciing ap dung véi khang bu ngang. Néu st dung 3 may bién ap tu
ngau loai mot pha dé ghép thanh hé thong ba pha = ¢c6 thé thyc hién viéc bao vé so
l1éch cho tirng may mot pha riéng bi¢t, khi do6 gia tri cai dat s¢ la PROT. OBJECT =
Aut tr.node.

Thuec hién tai: Cong ty Dién luc Daéu khi Ca Mau - Nam: 2011 11
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- PROT. OBJECT = Generator/Motor: Khi dbi tuong bao vé 1a may phat
hodc dong co.

- PROT. OBJECT = Busbar: Dung khi dbi tugng bao vé 1a cac hé thong
thanh goép vé6i s6 lwong ngan 16 it hodc khi ddi tugng 1a dudng diy ngin (Khai niém
dudng day ngin & day duoc hiéu 13 ing v6i d6 dai cua diy dan phu két ndi tir bién
dong hai dau duong day t6i ro le ma khong gdy qua tai cho bién dong).

1.2.4. Chirc nang bdo vé so léch

Day la chirc ndng bdo v¢ chinh cuia ro le, do d6

Bang 1.1. Bat/tdt chirc nang Bao vé so léch

Dia chi Tham s6 Gia tri

Dién gidi

0112 DIFF. PROT Enabled Bat chuc nang bao vé so 1éch

[.2.4.1. Nguyén ly bao v¢€ so 1éch trong ro le 7UT613/7UT63x

Béo v¢ so I¢ch so sanh dong dién di vao va di ra cua ddi tuong dugc bao ve.
Trong ché d6 van hanh binh thuong hodc khi sy cd ngoai: Dong dién chay vao va ra
khoi d6i trong bang nhau > bao vé khong tac dong. Khi xay ra su cd trong ving

bao v¢€ thi xay ra sy mat can bang gitta dong vao/ra khoi doi tugng = bao vé s€ tac
dong.

| Protected Object

ct1| | ; ! | |eT2
ol e e [ — R
11 11 T 12
Ji

i}
s
cT E $11 | Protected Object 8
N
i4
§ =
CT’?E b I il 1+12
[ . +13 +l4
i2t

Hinh 1.6. Nguyén ly bao vé so léch voi MBA hai/ba cudn day
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Bao vé so 1éch c6 him: Khi xay ra sy cd ngoai ving véi dong su ¢b 16n, do su
sai khac vé dic tinh tir ciia cac BI & cac phia ctia dbi tugng duoc bao vé (Hinh 1.6)
nén khi xay ra hién tuong bao hoa 15i tir BI c6 thé gy ra dong khong can bang 16n
chay qua ro le bao vé, néu dong nay du 16n thi ro le c6 thé tac dong mac du su cb
khong xdy ra trong viing bao vé. Dé khac phuc hién tugng nay, ro le str dung thuat
toan bao vé so léch c6 ham (Xem thém phan dién giai chi tiét trong tai liéu cua
chuyén dé "Heé thong ro le bao vé trong tram bién 4p - Phan co ban”).

Tuy theo timg hang ché tao ro le ma cach lya chon dong dién him co thé khac
nhau (Tuy nhién, y nghia cta viéc sir dung dong dién ham 1a khong thay d6i). Dong
ham c¢o6 tac dung dam bao sy lam viéc 6n dinh tin cdy cua ro le chéng lai cac tac
dong khong mong mudn, do d6 con co tén goi la dong on dinh Ustabitiey hay Lgqp). V61
ro le cia SIEMENS thi dong so 1éch 13 tdng vec to' ciia cac dong dién vao/ra ddi
tugng trong khi d6 dong ham duoc lay 1a 100% tong d6 16m cua cac dong niy, cu
thé Ly = ‘71 +i2‘ val,, = m+‘f2‘ (Vi du ddi v6i bao vé may bién ap hai cudn day).

Picéu kién dé ro le tic dong 1a khi dong so léch 16n hon mét sé lugng phan
trim nao d6 ctia dong ham: 1y > (K0 X L) trong d6 Kregain 18 hé sb ham, hé
s6 ham nay twong tmg v6i do doc cta dic tinh tac dong cta ro le (Tham s6 SLOPE
trong bo gia tri cai dat). (Vi Iy do ndy céc bao vé so 1éch con ¢ tén goi tiéng Anh 1a
“Percentage current differential protection™)

Xet sy lam viéc cua ro le (Tham khdo h

Hinh 1.6.):
- Ché d6 van hanh binh thudng hodc khi sy ¢b ngoai:
Dong dién ; di vao (Mang dau duong), dong dién 7, di ra khoi d6i tuong (Qui

uéc mang ddu 4m), mat khic I=L, do d6: I, =|L+L|=|l,~1|=0 va

I, :‘Z‘+‘f2‘ =1,+1,=2x1I, - Dong ham gip hai 1an dong chay qua ddi tuong,
dong so 1éch xap xi bang 0, do d6 ro le s& khong tac dong.
- Ché db su cb trong ving, gia thiét dong sy ¢ tir hai phia cip toi bang nhau:
Hai dong dién su ¢d I, va I, bang nhau va cung huéng véi ddi tuong bao vé

(Péu mang diu duong), do do IW=‘f1+f2‘:‘11‘+‘[2‘:2x11 va

l,,= ‘fl‘+‘f2‘ = ‘II‘+‘I2‘ =2x1, - dong so léch va dong him bang nhau Ly =1

stab
va bang tong dong tai diém su cd.
- Ché d su cb trong ving, ngudn cap chi tir mot phia (Phia 1): Khi d6 1,=0
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Ly =L+ L]=|1|+0=1, va I, =|I|+|L|=|1]+0=1, > dong so léch va
dong ham bang nhau / ai = Lstap
Nhu vay, néu sur dung dd thi v&i mot truc 1a dong ham (/) va mot truc la

dong so Iéch (1, ) thi toa do cua cac di€ém Gng véi sy O trong vung s€ nam trén

mot dudng thang goc 45° nhu trén hinh 1.7.

IDiff 401 )
IN Obj Fault Characteristic -
9 a4
./.
8 _/
_/
7 e Tripping
]
6 ~7 D
5 Blocking
4 ;
y
L
3 &
rd
2 A Add-on Stabilization
1 3
e B. / Saturation Inception
A1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18

IStab
IN Obj

Hinh 1.7. Dac tinh tac dong cua ro le va dac tinh sy c6

Can luu y rang cac gia tri cai dat vao ro le 1a gia tri twong ddi so véi dong
dinh mrc cua dbi tuong duoc bao vé (Tham s6 IN Obj).
[.2.4.2. Bac tinh tac dong cta ro le

Dac tinh 1am viéc cua ro le chia ra hai vung: Vung tac dong (Phia trén duong
dac tinh tdc dong) & vung khoa (Phia dudi dac tinh tac dong). Ro le s€ lién tuc gidm
sat cac gia tri Iy & sy, g vOi moi trang thai 1am viéc cua dbi tuong s€ c6 mot
cap gia tri (Lyp Isiap) twong ung, néu toa do cua diém 1am viéc nay roi vao ving tac
dong thi ro le sé& tac dong va nguoc lai néu roi vao ving khoa.

Ly do dic tinh tic dong ciia ro le dwoc chia ra nhiéu doan: Pic tinh duoc
chia ra nhiéu doan véi d6 déc khac nhau voi muc dich dam bao cho ro le lam viée
chinh x4c v&1 moi trang thai van hanh cua dbi tuong duoc bao vé: Ham tt voi cac
su ¢ ngoai vung va dam bao do nhay tic dong cao véi cac sy cb trong ving. Vi
céc ro le co va ro le tinh thi viée ché tao dic tinh véi nhiéu doan 1a rit kho khan, tuy
nhién véi ro le s6 do thue hién bé“mg thuat toan nén viéc nay hoan toan kha thi.

Cac doan dac tinh cua ro le dugc xac dinh bﬁng toa d0 diém dau
(BASEPOINT) va d¢ déc twong tng (SLOPE - d6 dbc cua dic tinh 1am viéc chinh
1a dai lugng hé s6 ham Kyeyyein 4 trinh bay ¢ phan gi6i thiéu khai niém bao vé so
1éch). Nhu vay khi dic tinh 1am viéc cang déc hon €-> hé s him cang lon >
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ving dic tinh tic dong thu hep lai, ving dic tinh hdm (Khéa) mé rong ra > cb thé
hiéu rang: khi d6 ro le s& dam bao tac dong ham t6t hon chéng lai cac trudng hop su
cd ngoai, tuy nhién ving tac dong thu hep ciing c6 nghia 14 d6 nhay tic dong cua ro
le bi giam di. Van dé dit ra 1 1am sao lya chon dugc hé s6 ham thich hop dé dam
bao duoc ca hai yéu té: {Ham tot & vin dam bao do nhay tac dong}. Thyc té thi
viéc lya chon hé s6 him nay phai tuy thude vao doi tuong cu thé dang dugc bao vé.
Pé ¥ rang: Véi cach xac dinh dong him bang tong dai s6 dong vao/ra dbi

tuong I, = ‘fl‘+‘f2‘ thi khi dong nay ting 1én s& biéu thi dong qua ddi twong ciing

dang tang 1én.

1-Diff 10
IN Obj
9
I-DIFF>> e e e i
7
6 Tripping
5
4 Blocking -~
3 —=~7 [1241]SLOPE 1 |
2
Add-on Stabilization
1 o
I-DIFF> | 1221 — B _
1 2|3 A4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
IStab
BASE POINT 1 | 1242 e
l [1242] I\ Obj

[BASE POINT 2 [1244]

[1-ADD ON STAB. [1261]

Hinh 1.8. Dac tinh tac dong ciia ro le 7UT6xx voi 4 phdn doan a, b, ¢ & d

- Truong hop doi twong bdo vé la mdy bién dp (Tham khao thém phan cac yéu
td anh huong dén sy lam viéc cua bao vé so léch may bién ap trong tai li€u cua
chuyén dé "Hé thong ro le bao vé trong tram bién ap - Phan co ban”):

+ O ché d6 lam viéc binh thuong (Dong dién chua vuot qua dong dinh mic):
Ludn c6 mdt dong so I¢ch nho tdn tai do sai sb cua cac B gia tri khéi dong cua

doan a phai dit cao hon tong cac dong so 1éch nay, gia tri khdi dong nay con cé tén

1221 I-DIFF> 0.05..2.00 I/InO 0.20 l/InO Pickup Value of Differential Curr.

goi 1a dong so 1éch ngudng thap I-DIFF> (Pia chi 1221) tuong tmg v6i doan a cia
dic tinh trén hinh 1.8. Khong can thiét phai him trong viing nay dé tang d6 nhay tac
dong, do d6 hé s6 him bang 0 (Pic tinh nam ngang, khong doc). Vi cac may bién
ap co diéu chinh dau phan ap thi c6 thé co thém dong so 1éch giy ra do viéc chuyén

d6i dau phan 4p. Nha san xuat khuyén cdo nén ting 10% gia tri cai dat cho mdi 10%
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ctia pham vi diéu chinh dau phan ap. Vi du, gia tri cai dat 1 0,2, néu may bién ap co
dai diéu chinh phan ap khoang 10% thi gia tri cai dit cudi cung 13 0,22:
phamvi dieu chinh dau phan ap (%)

x0,1x0,2
0,1

IDIFF> =0,2+

+ Khi dong qua d6i tuong ting 1én tiép qua dong dinh muc (Theo chiéu ting
cua truc Is74): Tuong tng véi viec may bién ap dang b1 qua tai, khi do sai sb cua
cac BI bat dau ting 1én va dong so 1éch khi ndy c6 thé vuot qua gia tri cai dit cua
dong so léch ngudng thip (I-DIFF>), ro le c6 thé tic dong nham. Truong hop nay
phai str dung dén dong him dé him bao vé, doan b cia dic tinh twong Ung véi
trang thai lam viéc nay. Poan b c¢6 d6 dbc nghia 1a di bat dau c6 tac dong him &
mot mae do nao d6 tuy theo d dbc da cai dit.

Doan b xac dinh theo:

++ Poan kéo dai ctia doan b s€ di qua géc toa do (BASE POINT1)

++ Do doc ciia doan dic tinh nay nay thudng duge lay theo kinh nghiém cia
nha san xuat (Mic dinh SLOPE1 = 0,25) - Tuy nhién trong qua trinh van hanh néu
ro le hay bi tic dong nham thi c6 thé dit ting hé s6 haim (P déc SLOPE1) cia

doan ddc tinh nay.

1241A | SLOPE 1 0.10..0.50 0.25 Slope 1 of Tripping Characteristic
1242A | BASE POINT 1 0.00..2.00 /InO 0.00 ¥InO Base Point for Slope 1 of Charac.

+ Khi dong dién qua dbi twong tiép tuc ting 1én: Tuong Gng véi trang thai xay
ra su cb ngoai vung bao v¢. Do dong su ¢d 16n, cac BI ¢6 thé bi bio hoa véi muc do
khac nhau = két qua 1a dong so 1éch ting manh - Tuy nhién do 13 su cb ngoai nén
ro le khong dugc phép tac dong. DE dam bao ro le khong tic dong trong trudng hop
nay bat budc phai ting tac dong him > doan ¢ cua dic tinh duoc sir dung dé dap
mg yéu cau trong trudng hop ndy. D dbc ciia doan ¢ 16n hon cia doan b twong
ung voi tac dong ham da dugc tang 1én. Poan ¢ dugc xac dinh theo toa do diém kéo
dai BASE POINT2 va d6 déc SLOPE2, cac gia tri nay thudng lay theo mic dinh

cua nha san xuat.

1243A | SLOPE 2 0.25..095 0.50 Slope 2 of Tripping Characteristic
1244A | BASE POINT 2 0.00 .. 10.00 I/inO 2.50 I/InO Base Point for Slope 2 of Charac.

+ Poan d: Xac dinh ving lam viéc cia ro le trong trudng hop su cb trong
vung. Khi ¢ su ¢d trong ving thi ro le phai tac dong, dé ting d6 nhay cuia bao vé
v6i trudng hop su ¢ trong ving thi khéng can phai c6 tac dong him - doan d ¢o

d6 doc bang 0 (nam ngang). Do khong c6 tic dong ham nén doan d chi sir dung véi
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su ¢b trong ving - bit budc phai xac dinh chinh xac khi nao thi su ¢b dugc coi 1a
trong ving. Xét so d6 don gian sau (Hinh 1.9) gdm mot hé théng (Qui ddi twong

duong ve trudc may bi€n dp) va mot may bién ap:

Hé thing
L I7UTexx | —|
oo e | Koo /

Hinh 1.9. So' do tinh todn xdc dinh s ¢ trong ving

Dong dién sy cd khi xay ra ngan mach ba pha trong viing c¢é thé xac dinh theo:

1

Iy = . Truong hop cuc doan nhat vé mat do 16n dong ngan mach 1a

X

hethong + bienap
khi mdy bién 4p duoc noi téi h¢ thong cé cong suat vo cung 16n €2 Xjemong = 0,

khi do: 1¢ = —1

bienap
Trong hé don vi tuong doi véi cong suat co ban chon bang cong suat may bién

7 1 3\ / 7 7 A 7 A A M .
=U,%do d6 I}’ =——. Tu cac tinh toan trén c6 thé thay rang khi
k (%

ap thi X,

ienap

dong dién chay qua ddi twong duge bao vé 16n hon /¢ :;thi chic chan su cb
k (4]

lac d6 da ¢ trong vung > gia tri nay chinh 13 gia tri cai dat vao ro le dé xéac

r /0

dinh doan d cua déc tinh.

1231 |I-DIFF>> 0.5..35.0 nO; = 7.51n0 Pickup Value of High Set Trip

Trong céc tai li¢u thi gia tri nay dugc goi 1a dong so 1éch ngudng cao I-
DIFF>>, gi4 tri mic dinh cua nha san xuat 1a 7,5 twong tng v4i cic may bién ap co
U, % nhé nhét khoang 13%, tuy nhién gi4 tri nay nén dugc tinh toan lai cu thé theo

dbi twong dugc bao vé, khong nén ding gia tri mic dinh.
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- Truwong hop déi twong bdo vé la dwong day hay thanh gdp

Véi cac dudng dy hodc thanh gop thi dong ngin mach ngoai c6 thé rat 10n,
kho dé xac dinh duoc do 16n dong dién khi bat dau sy c¢d trong ving, trong trudng
hop nay gia tri dong so léch ngudng cao I-DIFF>> ¢4 thé dit t6i vo cung (Ludn
luén str dung tac dong ham). V&i mot sb ro le so 1éch chuyén bao vé cho dudng day
thi da phan dic tinh tac dong thuong co it phan doan hon (Thudng dung 2 phan
doan tuong tu phan doan a & b ctia dac tinh trinh bay trén day).

- Truong hop dac biét khac: Pong co hoac hé dong co - may bién ap

Khi ddi tuong dugc bao vé duoc cap dién, dong dién khoi dong c6 thé ting
cao (Pic biét voi dong co) va trong mot sb trudng hop co lam cho bao vé so léch
tac dong nham. Pé khac phuc hién twong nay thi ro le 7UT6xx c6 trang bi thém
chtrc ning ty dong ting dong khoi dong cua ro le khi bat ddu cip dién cho dbi
tugng. Dé phat hién khi ndo can kich hoat chirc ning ndy viéc giam sat dong dong
ham. Binh thudng dong ham 14 tong d6 16n ctia dong vao/ra d6i twong > dong hdm
16n gap 2 lan dong binh thudng cia dbi tugng (Pong co), néu gia tri dong him do
duge ma nho hon gia tri binh thudng nay thi c6 thé coi la dbi tuong chwa duoc cip
dién va khi dé chtrc nang ting dong khoi dong s€ dugc kich hoat. Khi chirc nang
nay da kich hoat thi toan bg céac gié tri cai dat ctia cac doan cua dac tinh tdc dong s¢€
duogc tang 1én theo mat ty 1€ tuy dat START-FACTOR.

Bdng 1.2. Chitc ndng tw tang dong khoi dong khi déng dién cho doi twong dwoe bdo vé

Gia tri/(Mac
dinh)

Dien giai

1205 | INC.CHAR.START ON/OFF Bat/tat chirc nang ty dong
tang dong khoi dong cta bao vé

Ngudng phat hién ché do
chua dong dién (Do dong ham la
0.00-2.00 tong d6 16n cua dong vao/ra >
1251 | I-REST. STARTUP 1In0/(0.1) gid tri dit 0,1 twong dwong v6i
nguong 1a 0,1/2=0,05 dong danh
dinh cua dbi tuong dugc bao

ve).

1252 | START-FACTOR 1.0 +2.0/(1) Hé sd ting gia tri khoi
dong cho moi doan cua dac tinh.
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Luu y: Dong kho1 dong ngudng
cao khong bi anh hudng bdi hé
s6 nhan nay. Vi cac dong co hé
sO nay co thé dat bang 2

(Khuyén cdo cua nha san xuat)

1253

T START MAX | 0.0 + 180.0/(5 sec) Thoi gian chirc nang tang

gia tri khéi dong c6 hi¢u luc

[.2.4.3. Xtr ly dong dién thtr ty khong khi thuc hién bao vé so 1éch

Dong dién thir tw khong (TTK) c6 thé gay ra tic dong nham cua bao vé dbi voi
cac su ¢ cham dat ngoai ving bao vé. Vai cac thé hé ro le co (Hodc tinh) thi dong
thir ty khong duoc loai trir bang cach sir dung bién dong trung gian véi to ddu day
thich hop: Néu cudn ddy may bién ap ddu Y, thi bién dong trung gian cta cudn day
d6 dugc dau theo so d6 tam giac dé loai thanh phan dong TTK chay vao phia nhi
thr vao ro le. Tuy nhién khi str dung phuwong phap nay thi ké ca vé6i su ¢ cham dt
trong ving thi dong TTK van bj loai trir va lam giam d6 nhay cta bao vé (C6 thé
giam t6i 1/3 do dong TTK c6 thé chiém 1/3 do 16n dong ngan mach khi cham dét
mot pha NV).

Vi loai ro le s 7UT6xx thi viée nay dugc xu ly linh hoat hon rat nhiéu tuy
theo viéc co6 BI do dong dién chay qua trung tinh cudn diy dau Y, hay khong. Xét
cac truong hop sau:

- May bién dp c6 t6 dau dday Y/A; A/A hodc Y/Y (Trung tinh hai phia cdch
dién): Khong co thanh phan dong TTK chay vao bét ctr cudn dy nao khi co sy cd

cham dat ngoai viing - ro le khong can phai thyc hién thuét toan xt Iy dong TTK.

Winding 2 Winding 1
L1 L1
L2 Lz
L3 L3

Hinh 1.10. My bién dp 6 té dau ddy sao/tam gidc

- May bién dp cé cuén ddu sao, trung tinh néi ddat (Yy) va c6 san BI trung tinh:
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Winding 1 Winding 2

Hinh 1.11. Phdn bé dong khi ¢é si cé cham dat ngoai viing
(BI trung tinh c6 san)

Khi xay ra sy cd cham dat ngoai vung, dong dién co thé di vao trong cudn Y,
do c6 dit BI ¢ trung tinh cudn day nén dong TTK qua trung tinh niy s& tu can bang
v6i dong TTK trén cac pha > bao vé sé& khong tac dong nham (Hinh 1.11.). Uu
diém cua viéc co BI trung tinh 1a dong TTK s€ dugc tu loai trir voi su cd ngoai va
khi ¢ sy ¢d trong ving bao vé s& khong phai loai trir dong TTK > s& c6 do nhay
cao hon.

Pé st dung tinh ning nay > cac dia chi tr 1211-1215 dat 1a “YES”
{DIFFw.IE1 + DIFFw.IES-MEAS = YES}

- May bién ap cé cudn dau Yy, khong cé BI trung tinh: Trong truong hop nay
bét budce phai loai trir dong TTK béng thuat toan - d0 nhay ctia bao vé co thé giam
~30% do dong TTK c6 thém chiém t6i 1/3 dong su c¢b (Khi sy ¢b mot pha cham dét
N(l)).

- Cdc két lugn trén hoan toan twong tw cho mdy bién dp tw ngdu: May bién ap
tu ngiu ludn c6 t6 dau day Y(N)y0, do d6 viéc co/khong loai trir dong TTK tiy
thudc vao viéc co dat BI trung tinh hay khong.
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Hinh 1.12. Ving hdm bé sung trén ro le 7UT6xx

1.2.4.4. Him b6 sung (Add-on Stabilization)
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Véi cac hé théng c6 dong dién ngin mach 16n = mirc d6 bao hoa cua cac BI
khéac nhau - dong so léch 16n ¢6 thé 1am bao v¢ tic dong nhim. Ro le 7UT6xx st
dung st dung chirc ning hdm b sung dé ngin ngira sy tac dong nham cia bao vé
khi xay ra su cd ngoai ving.

Ving ham b6 sung duoc xac dinh bdi ngudng dong ham I-ADD ON STAB
(Pia chi 1261 - gia tri mac dinh 13 4) va d6 déc bang voi do doc cia doan dic tinh b
(SLOPE1).
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Hinh 1.13. Dong dién thir cap khi BI bi bdo hoa

Nguyén tic hoat déng ciia chirc ning ham bé sung: Khi xay ra sy ¢ ngin
mach ngoai ving v6i dong ngan mach 16n, gia thiét truong hop xau nhat (Trudng
hop s& gay ra dong so 1éch 16n nhit) 1a mot BI gan diém ngin mach sé& bi bdo hoa,
BI con lai hoat dong tdt. Dién bién cua dong dién phia thu cép cta cac BI thé hién
trén Hinh 1.13..

- Ngay khi su ¢ xay ra (Chu ky dau tién): Dong su ¢b ting vot > dong thu
cAp cua hai BI tang ty 18 theo. Sau d6 BI phia thi cap ciia may bién 4p (Gan diém
su ¢b ) bi bio hoa: dong dién thtr cAp do BI nay sinh ra bi méo, nhon dau (Pudng
mau vang cam), véi BI khong bi bao hoa dong dién do no sinh ra van 1a hinh sin
(Puong mau hdng dam). Do ¢ su sai 1éch vé dong thir cp giita hai BI = xuét hién
dong so 1é€ch vai bién dd 16n (Pudng mau xanh lo).

- Sau giai doan qua do ban dau, dong su cb giam xudng dén dong ngin mach
on dinh (1,), khi d6 cac BI co thé khong bi bio hoa nita va dong so léch ciing giam
dan.

- Theo phan tich trén, diém lam viéc cta ro le s& di chuyén theo qui dao
A->B-C nhu biéu dién trén hinh 1.14. Ban dau chua su ¢b, dong so 1éch nho, dong
ham 16n > diém 1am viéc 13 diém A. Ngay khi su cb xay ra: dong hiam ting, dong

so l1éch chua tang, diém lam viéc di chuyén tir A->B, roi vao ving ham bo sung.
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Sau d6 BI bi bdo hoa: dong so 1éch ting vot 1én diém lam viéc di chuyén tir B>C
va c6 thé roi vao ving tac dong cia ro le.
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Hinh 1.14. Sy di chuyén ctia diém lam viéc khi c6 sw cé ngoai va bdo hoa Bl

Ro le dugc trang bi ving hdm bo sung s& khoa sy tac dong cua ro le khi diém
lam viéc roi vao vung nay - ngan chan sy lam viéc sai. Nguoc lai, vdi truong hop
su ¢b trong ving xay ra thi diém lam viéc ludn di chuyén tir A va roi ludn vao
duong dic tinh sy c¢b (Khong di qua ving him bd sung), ro le s& ludn tac dong,
khong bi khéa. Thoi gian hdm bd sung c6 hiéu luc khoa ro le thudng duoc cai dit
tinh theo chu ky dong dién tan sé 50Hz. Chirc nang ndy sé& ty dong duogc giai trir néu
diém 1am viéc roi vao gan dudng dic tinh sy ¢d va khong di chuyén trong khoang
thoi gian 16n hon 1 chu ky (Diém lam viéc roi vao hodc gan dic tinh sy ¢b & khong
di chuyén - chtng t6 dd c6 su ¢ trong ving, can phai vo hiéu chirc nang him bd
sung dé ro le c6 thé hoat dong binh thudng).

Chtrc ning him bd sung hoat dong véi timg pha, tuy nhién 1énh khoa
(Blocking) ro le c6 thé dua ra véi ca 3 pha, ddy 1a chirc ning ham chéo (CROSSB.
ADD ON) cuaro le.
1.2.4.5. Him theo song hai khi déng xung kich may bién 4p (Harmonic Restraint)

Chtrc ndang ham theo song hai chi st dung duogc khi ddi tuong duogc bao v¢ 1a
may bién ap. Chirc ning nay duoc sir dung dé ngin chin viéc tic dong nham cia
bao vé khi dong xung kich may bién ap. Chirc ning nay khong cé tac dung d6i véi
bao v¢ so I¢ch ngudng cao (I-DIFF>>).

Khi phan tich dong tir hoa xung kich theo cic thanh phan song hai c6 thé thiy
rang thanh phan song hai bac 2 ludn t6n tai trong cac dang song ctia dong tir hoa
xung kich. Cac 1y do sir dung thanh phan séng hai bac 2 (Béac chan) dé ham bao vé
so léch gom co:
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- Dong tir héa xung kich (Qua do) ludn chira thanh phan song hai bac 2

- Dong su ¢6 khong chtra thanh phan séng hai bac 2 va cac song hai bac chin

- Dong tir hoa & ché do xéac 1ap co thé bi méo song do 15i tir bio hoa, tuy nhién
dong nay ciing khong chtra cac thanh phan séng hai bac chan.

Tir d6 c6 thé thay rang, thanh phan séng hai bac 2 1a ddc trung riéng biét cta
dong tir héa xung kich = sir dung thanh phan séng hai bac 2 nay dé ty dong ham
béo vé so 1éch khi dong khong tai may bién 4p. Hoan toan twong tu voi chic ning
ham b6 sung, c¢6 thé str dung tinh ning hdm chéo vai chirc ning ham theo song hai.
1.2.4.6. Ham theo séng hai khi xay ra hién twong qua kich tir 15i thép ciia may bién
ap.

Khi 18i tlr cia may bién ap bi qua kich tir (Over-excitation), dong dién cac
phia ctia may bién ap c6 hinh dang khong gidng nhau, ro le c6 thé tic dong nham.
Céc phan tich da cho thiy rang, khi xay ra qua kich tir, dong dién bi méo dang séng
thi thanh phan song hai ton tai chil yéu trong dong dién luc nay 1a thanh phan bac 1é
3 & 5. Thanh phan song hai bac 3 thuong bi loai trir trong may bién ap (Do cudn
d4u tam giac), nén thanh phan song hai bac 5 thuong duoc sir dung.

Céc ro le 7UT6xx dugc trang bi chirc nang ham theo d6 16n cta thanh phan
song hai bac 3 & 5 nay (Pia chi 1207 RESTR. n.HARM).

1.2.5. Chirc néing bdo vé chong cham dit han ché 87N (Restricted Earth Fault-
REF)

Chtrc ning nay ap dung chi dé bao vé cac cudn diy co trung tinh ndi dét truc
tiép ddi voi cac su ¢d cham dat >co tén goi 1a bao vé chéng cham dat han ché
(Hinh 1.15. ). Diéu kién bét budc 1 phai co BI do dong chay qua day trung tinh nbi

dat ctia cudn day, chirc ning nay khong ap dung ddi véi bao vé thanh gop.
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Hinh 1.15. Chirc nang bdo vé chéng cham dat han ché

[.2.5.1. Nguyén ly hoat dong
a) Ché do binh thuong
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Khong c6 dong chay qua day trung tinh va tong dong ba pha bang 0 > dong
so léch TTK dua vao ro le bang 0 > ro le khong tac dong.

b) Ché dé sw co cham ddt trong ving

Sé& c6 dong TTK chay qua BI phia trung tinh may bién ap, tiy theo ché do nodi
dat ctia hé thong c6 thé co/khong c6 dong TTK chay qua cac BI pha (Budong nét dut
trén hinh 1.16). Dong dién chay qua ro le 87N 1a tong vector cua hai dong dién nay,
mit khac hai dong dién (Dong qua trung tinh va dong pha) c6 goéc pha c6 thé xap xi

nhau = dong qua ro le ¢ gia tri 1on = ro le s€ tac dong.
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Hinh 1.16. Phdn bé dong khi ¢é sie c6 cham dat trong ving

c) Cheé do su co cham dat ngoai viing
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Hinh 1.17. Phdn bé dong khi ¢é sw cé cham dat ngodi viing

Dong dién chay qua day trung tinh va dong TTK trén ba pha c6 gia tri bang
nhau > tong dong dwa vao ro le bang 0 va ro le s& khong tac dong (Hinh 1.17.).
1.2.5.2. Nguyén 1y ham trong bao vé chong cham dit han ché

Khi sy ¢ pha-pha (Khong cham dat xay ra), cac BI trén pha su c¢b c6 thé bi
bao hoa khac véi BI trén pha con lai = xuat hién dong dién khong can bang tir phia
cac BI pha = hién twong nay phan nao twong tu nhu trudong hop su ¢d trong ving.
Néu khong c6 bién phap ham thich hop thi ro le c6 thé tic dong nham. Nguyén ly
ham 4p dung trong bao vé chong cham dat han ché hoan toan khac v6i phuong phap
ap dung trong bao vé€ so 1éch 87T: viéc ham su dung ca dg lom va géc pha cuia dong
dién.

1.2.6. Chic ning bdo vé qua dong pha/ qud dong cham dit
[.2.6.1. Gidi thi¢u
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Chuc nang bao vé qua dong trong ro le 7UT6xx la chirc nang bdo vé du
phong. Pic tinh thoi gian tac dong c6 thé Iya chon 1a dic tinh doc 1ap DT, thoi gian
tac dong khong phu thudc vao do 16n dong su cd (Definite Time) hoic dic tinh phu
thudc IT (Inverse Time). Pac tinh thoi gian phu thudc co thé luya chon theo tiéu
chuén IEC hay ANSI hoac nguoi st dung co thé tu dat dic tinh tac dong theo yéu
cau ciia doi twong cy thé (xem thém phan tai liéu cua 16p co ban vé phuong trinh
cua céac dang dac tinh).

Pham vi khuyén cdo st dung cua cac loai dac tinh:

- Standard Inverse (SI): Pic tinh dc tiéu chuan co thé sir dung trong hau hét
cac trudng hop can phdi gitta cac bao vé, néu dic tinh nay khong dap tmg duge vé
mit phdi hop gitta cac bao vé thi phai xem xét dén cac dic tinh tiép theo nhu VI hay
EL

- Very Inverse (VI): Pac tinh rat doc thich hop st dung khi d 16n dong dién
su ¢b doc duong diy (Can dugc bao vé) thay doi manh khi diém sy ¢ gia thiét di
chuyén tir dau t6i cudi duong day.

- Extremely Inverse (EI): Pic tinh cuc ky dbc c6 thoi gian tic dong ty 16
nghich v&i binh phuong cua dong dién. Pdc tinh nay thich hop sir dung vdi céc
duong diy mang cac tai c6 dong khoi dong dot bién & thoi diém dau vi du nhu ta
lanh, may bom, dong co 16n...Dac tinh nay cling thich hop dé phéi hop véi céac cau
chi hoic céc thiét bi ty dong lai

- Definite Time (DT): Pac tinh doc 1ap thich hop st dung bao vé cac duong
day ma dong ngin mach thay d6i manh do cong suit ngin mach cua ngudn thay doi.
1.2.6.2. Chirc ning bao vé khi dong may cit bang tay

20351 30070
>ManualClose M1 ISD 0 50 L { Man.Clos Det.M1 )
ms ms

Manual Close {Internal)

Hinh 1.18. Chirc ning BV khi déng mdy cdt bang tay

Khi déng may cat bang tay, néu gip su cb thi nén thyc hién cit déi twong cang
nhanh cang tot. Chirc ning bao vé khi dong mdy cit bang tay ting toc bao vé qua
dong bang cach tam thoi dit thoi gian tic dong cua bao vé qua dong vé 0 gidy.
Chtrc ning nay duoc kich hoat dya trén tin hiéu tir khoa diéu khién may cit dwa toi
dau vao nhi phan cta ro le hodc khi c6 tin hiéu dong may cit tir ban than ro le phat
ra. So dd hinh 1.18 mo ta logic hoat ddng cua chirc ning nay.
1.2.6.3. Khoa bao vé khi dongxung kich may bién ap
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Hoan toan tuong tu véi chitc nang bao vé so léch, néu bao vé qua dong dugc
stt dung & phia ngudn cdp t6i may bién 4p thi can phai c6 bién phap khoa bao vé
nay khi dong xung kich may bién ap do dong xung kich ndy c6 thé ting 1én gip
nhiéu lan dong danh dinh. Chirc ning hdm bao vé khi déng xung kich mdy bién ap
cling dya trén ty 1¢ clia thanh phan song hai bac 2 trong thanh phan dong dién do
duoc.
1.2.6.4. Chirc nang bao vé khi xay ra hién tuong tai khdi dong dong thoi (Dynamic
Cold-load Pickup)

Khi phu tai duoc cép dién tro lai, tit ca cac tai déu khai dong, néu trong thanh
phan tai c6 cac dong co thi dong dién khoi dong c6 thé ting cao = cac bao vé qua
dong c6 thé tic dong nham. Ro le 7UT6xx c6 chic niang “Dynamic Cold-load
Pickup” dé ngan ngira tinh trang ndy, chic ning ndy ap dung cho ca bao vé qua
dong pha & qua dong TTK.

Co ché hoat dong ctia chirc ning ndy nhu sau: khi phét hién ra tai (May cat) da
bi cit ra thi chirc nang nay sé ty dong duogc kich hoat (Sau khoang thoi gian ngimg
cap dién du dai “CB Open Time”, néu thoi gian ngimg cap dién qua ngin thi khong
can thiét phai kich hoat chirc ning nay do céc tai van con dang quay do quén tinh
nén dong mé may trd lai khong 16n). Khi chirc nang nay da dugc kich hoat n6 s€ tu
dong ting dong khoi dong cua bao vé 1én dé tranh hién twong tac dong nham. Chirc
ning ndy sé tu dong duogc giai trir sau mot khoang thoi gian nhét dinh, khi dé cac
gia tri khoi dong cua bao vé sé trd vé binh thudng. Thoi gian giai trir chirc ning nay
c6 thé tu dong duoc rat ngan néu dong do dugc giam dudi gia tri khoi dong binh

thuong cua bao vé.
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Hinh 1.19. Chirc nang Cold Load Pickup
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Hinh 1.19 m6 ta phuong thirc hoat dong cua chirc ndng nay.

Mot diém quan trong ddi véi chirc nang nay 1a nguyén 1y dé phat hién khi nao
tai bi cat dién, c6 hai phuong phap dugc sir dung trong ro le 7UT6xx:

- St dung tiép diém phu ctia may cat, dua tin hién ti dau vao nhi phan cia ro
le.

- Giam sat dong dién chay qua d6i twong dé xac dinh khi ndo tai bi cat dién.
[.2.6.5. Chuc nang bao v€ qua dong thir tu nghich (Unbalaced Load Protection I,>
hoac 46)

Chtrc ning bao vé ndy phat hién huong tugng mat can bang tai. Chirc ning
nay ciing dugc stir dung dé phat hién twong mat pha téi tai, su c6 khong ddi xing
hodc hién tugng d4u sai cuc tinh may bién dong.

Dong thtr tw nghich con duoc st dung dé bao vé chdng qua tai (Pong co) khi
xay ra hién tugng mat can bang.

Chtrc ndng bao v¢ qué dong TTN con dugce dung 1am bao vé du phong cho céc
bdo vé qud dong pha, dac bi¢t véi truong hop su c¢d hai pha. Khi su c¢d hai pha
(N®), c6 thé xay ra truong hop dong su ¢ nho hon ca dong khai dong ciia bao vé
qué dong thong thuong, khi d6 cac bao vé nay s€ khong khdi dong duge, tuy nhién
do bao vé qua dong TTN c6 dong khdi dong rat bé nén hoan toan cé du do nhay dé
phat hién cac sy ¢ nay.

1.2.7. Bio vé chéng qud tdi nhiét (Thermal Overload Protection - 49)

Chtrc ning nay sir dung dé bao vé cac phan tir ciia hé théng dién khoi bi qua
nhiét khi dong tai ting cao. Chirc ning nay c6 thé ap dung dé bao vé cho bat cir
cudn day nao cua may bién ap (Thuong st cho cudn diy c6 cong suat 16n nhat).

Nguyén 1y hoat dong: C6 3 phuong phap duoc st dung trong ro le 7UT6xX,
ngudi st dung c6 thé chon mét trong cic phuong phap nay.

a) Phuwong phap hinh anh nhiét khong tinh toi anh hwong cua nhiét do moi
trieong bén ngodi: Phuong phap ndy coi ca may bién ap 1a mot dbi twong dong nhat,
dong dién chay qua s& gy ra mot nhiét lugng tong ty 1& véi binh phuong dong dién
chay qua ddi twong. Nhiét lugng nay sé& chia ra hai phan: mot phan toa nhiét vao
moi truong, mot phﬁn lam tang nhiét cia ban than doi tuong, ty phén cua hai nhiét
lugng nay phu thudc vao phuong thic lam mat, hinh dang, vat liu..cua doi tuong
duoc bao v¢. Vi du: voi cac may bién ap nhd, lam mat ty nhién thi phén nhiét luong
tda ra moi trudng s& chiém phan nho, con lai s& gay phat nong va nguoc lai véi may
bién ap co hé théng lam mat cudng birc. Nhu vay, nhiét do cua doi tuong tang

nhanh hay cham ciing phu thudc vao két cau, hinh déng, lam mat, ... va n6 dugc dic

trung boi mot hé sd goi 14 hang s6 quan tinh nhiét 7, (Hang s6 nay co thé tinh toan
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duoc - qui trinh tinh toan duoc thé hién chi tiét trong huéng din st dung ro le).
Trinh ty tinh todn nhiét d6 s& 1a: Biét dong dién chay qua dbi twong > tinh duoc
nhiét lugng toa ra > biét 7, 2 tinh dugc nhiét do cua déi tugng.

Thuc té do khong biét nhiét do cu thé cta ddi tuong nén ro le chi co thé tinh
dwoc dj ting nhiét cia ddi twong so v6i nhiét d§ chudn. Nhiét 6 chuin ¢ day
duoc ro le coi 14 nhiét dd 16m nhit cho phép tng véi tai cho phép lién tuc 16n nhat
clia mdy bién 4p. Phuong trinh vi phan tinh toan d6 ting nhiét nhu sau:

2
0,1 -1 1
d r, 7, | kx1

Nobj

Trong d6: - muc dJ ting nhiét so vdi1 nhiét do chuan cua doi tuong (Bao
nhiéu % ctia nhiét d6 cho phép cudi cing)

k- hé s6 thé hién dong dién 16n lién tuc 16n nhat cho phép cua d6i trong, néu
khong c6 thong sb thi co thé ldy k=1, 1.

D0 ting nhi¢t cua ddi tuong tinh theo phuong trinh trén s€ la mot ham mdi.
Chirc ning nay thuong co hai cap bao vé: cap canh bao tmg véi gid tri 6, va cap
tht hai ing v6i 6, s& cit tai clia may bién &p dé tranh hu hong.

b) Phirong phdp hinh dnh nhiét ¢é ké téi anh hieong cia nhiét dé6 méi truong
bén ngoai: Phuong phap nay dua trén nguyén ly ctia phuong phap hinh anh nhiét
don thudn ké trén, diém khac biét ¢ ddy 1a nhiét d6 moi truong xung quanh s& duoc
ké t6i trong phuong trinh tinh toan d6 ting nhiét. Nhiét d6 méi trudng xung quanh
(Thyc ra 1a nhiét 6 cua moi chit 1am mat) s€ dugc do bdi cac cam bién, c6 thé dat
t6i 12 diém do va thong qua bd RTD két ndi chuyén gid tri vao ro le, ngudi st dung
s€ lya chon nhiét do cia mot trong cac diém nay dua vao tinh toan.

¢) Phwong phdp dwa theo nhiét @6 diém néng va cé tinh todn téc dé gia héa
cdach dién: Phuong phap nady dua vao thong tin do cic cam bién nhiét do dit & dbi
tugng duoc bao vé dua vé. Ro le 7UT6xx c6 thé quan 1y toi 12 diém do, tuy nhién,
chi str dung gia tri ctia mot diém do dé tinh todn mirc do qua tai va gia hoa cta dbi
tuong. Thudng nhiét do cua méi chat 1am mat ¢ phia trén gdn mit mdy duogc sir
dung do day la khu vuc c6 nhiét do cao nhat.

Ro le s& dya vao phuong thire 1am maét cia may bién ap, nhiét d6 cao nhat cia
moi chat 1am mat (Dau may bién ap), dong dién chay qua cudn day dé tinh toan
nhi¢t d0 cudn day (Nhi¢t do theo do C), phuong thirc bao v€é nay cling cé hai

ngudng nhiét dg: canh bao va tac dong.
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Tudi tho cua cich dién dugc tinh toan dya theo nhi¢t d chuan 98°C, khi nhiét
d6 ctia cudn diy khac véi nhiét do nay thi tudi tho cua cach dién ciing thay d6i: néu
nhiét do cao hon 98°C thi tudi tho cach dién giam di va nguoc lai. Ho ro le 7UT6xx
tinh toan toc d6 gia héa cach dién dya theo nhiét do thuc té do dugc. Tc do gia hoa
o day la ty sb gitta muc dg gia hoéa tai nhi¢t do dang tinh dugc va tai 98° C. Tbc do
gia héa trung binh thudong dugc tinh trong mot khoang thoi gian nao do.

1.2.8. Bio vé chéng qud tir thong 16i thép (OverexcitationProtection- 24)

Chuc ning bao vé chong qua kich tir hay qué tir thong cé nhiém vu phat hién
hién twong qua tir thong trong 15i tir ciia may phat dién hodc may bién ap, bao vé
nay duoc sit dung phd bién véi cic may bién ap theo so do ndi bo may phat-may
bién ap. Hién tugng qué tir thong 16i tir ¢6 thé xay ra khi:

- Bién 4p hé théng bi tang cao (Vi du: May phat bi mAt tai dot ngdt, bod diéu
chinh kich tir khong van hanh hodc toc do phan tng cham dan dén qua ap)

- Tan sb hé théng giam thap (Vi du: Trong qua trinh khéi dong t6 may, toc do
may phat ting dan dan, bd kich tir da hoat dong gilr dién ap dau cuc & ngudng dinh

muc)
0 § ; 0.8+0.18xK
perating = .
time (s) (M- If
1000
100 K=63
K=40
10 K=20
K=5
1 =1
1 1.1 1.2 1.3 1.4 1.5 1.6
V
M= —/f
Setting
Hinh 1.20.

Khi hién tugng qué tlr thdng xdy ra, 1i tir khong thé mang thém tir thong = tir
thong bat budc phai moc vong, tan qua cac két cau kim loai 1an can giy phat nong
qua murc. Pé sir dung chirc ning nay bat budc phai cé tin hiéu dién ap dua vao ro le,
dién ap day 16n nhét trong ba pha s& dugc sir dung.

Do cac hién tuong qua tir thong qua do khong giy nguy hiém nén véi hién
tuong nay co thé sir dung bao vé ¢ tré dé bao vé. Thong thuong bao vé€ véi dac tinh
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thot gian phu thudc dugc str dung, bao v¢ s€ khdi dong khi ty s6 V/f vuot ngudng
da cai dat.

1.2.9. Bio vé chong hi¢n twong mdy cit tiv choi tic dpng (Circuit Breaker Failure
Protection - 50BF)

Chtrc nang bao v€ nay dam bao ludn loai trur duoc su cd & mtrc d6 nhanh nhat
du may cat tai chd su ¢ bi hong.

Nguyén tic hoat dong: Khi bat ctr bao vé ndo tac dong sé dong thoi giri tin
hiéu dén {May cat tuong tng & bd dém thoi gian cia chirc nang 50BF}. O trang
thai binh thudng, mdy cat s& cit sau khoang thoi gian qui dinh va dong dién chay
qua d6i tugng s& bi cit > bo dém thoi gian cua 50BF sé trd vé. Néu sau mot
khoang thoi gian ma may cat khong dugc cit, dong dién khong giam di thi bo dém
thoi gian ctiia 50BF s& tiép tuc dém hét thoi gian di cai dat, sau d6 giri 1énh cit t6i

may cat cap trén ¢ lan can.

e.g. Buchholz | _ |
protection
(external) B
LI

T o
. Overexcitation

protection

_____________________________

Hinh 1.21. So @6 nguyén Iy chirc ning 50BF

Vi cac bao vé khong dua trén tin hi¢u dong dién (Bao vé qua tur thong, bao vé
Bucholz) thi viéc dua trén dong dién dé xac dinh may cat dd cit hay chua 1a khong
du tin cdy, trong cac trudng hop d6 ro le c¢6 thé str dung trang thai tiép diém phu cta
may cat. Cac ro le ho 7UT6xx c6 thé sir dung ca hai cach giam sat nay (Giam sat
dong dién hodc trang théi tiép diém phy).

So dd nguyén 1y cua chirc ning 50BF duogc thé hién trén hinh 1.21.
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L.2.10. Chirc nang giam sdt trong ro' le

Chtrc ning giam sat trong ro le bao gdm: Giam sat trang thai phan ctmg, hoat
dong ctia phan mém trong ro le & Giam sat cac dai lwong do dugc (Dong dién, dién
ap).
1.2.10.1. Giam sat phan cting & phan mém cua ro le

Chtic ning nay s& giam sat dién ap ctia ngudn nudi ro le va gidm sat dién ap
lam viéc cua by vi xtr ly. Chirc nang nay con giam sat dién ap cua pin trong ro le,
giam sat sy hoat dong ctia bd nhd. Su hoat dong ctia phan mém trong ro le ciing lién
tuc dugc giam sat, néu co hién tugng bat thuong xay ra thi toan bo ro le c6 thé s&
khoi dong lai. Néu sau 3 1an khoi dong lai (Trong vong 30 gidy) ma 18i phan mém
van khong duoc giai trir thi ro le s& bi khoéa.
1.2.10.2. Giam sat mirc do doi xung cua dong dién & dién &p van hanh

O ché d6 hoat dong binh thudng, dong dién 3 pha thuong tuong d6i ddi xtng.

Ro le ¢ chirc ning giam sat va phat hién hién trong mét ddi xing dong dién thong

] min
Imax

trang thai dong dién pha 16n nhat di 1éch qua mic d6 so v6i dong dién pha nho

qua dai luong , néu gia tri nay nho hon ngudng cho phép thi twong tmg véi

nhat. Chirc ning nay khi hoat dong s& dua ra tin hiéu canh bao “Fail I balance”.
Hoan toan tuong tu, ro le ¢ chirc ning gidm sat mirc d6 mat can bang dién ap véi
canh bao “Fail U balance”.

1.2.10.3. Giam sat mach dién 4p tir may bién dién ap

Nguyén ly: Chirc nang niy so sanh tong dién 4p ba pha véi dién ap do duoc tai
cudn tam gidc hd cia may bién dién ap. O ché d6 binh thudng, cudn tam giac ho
cung cip thanh phan dién ap TTK con tong dién ap ba pha ciing dua ra gia tri tuong
tu. Néu hai gia tri do luong nay 1éch nhau = ¢ van dé trong mach dién tir may bién
dién ap. Thong bao do ro le dua ra trng vai trang thai nay 1a “Fail £ U Ph-E”.
[.2.10.4. Gidm sat hién tugng hd mach dong do dat day

Khi x4y ra hién tugng hd mach dong, bao vé so Iéch co thé hoat dong nham,
mat khac hd mach dong ciia CT c6 thé gy ra hién tuong qua 4p nguy hiém ¢ mach
nhi tha.

Nguyén ly hoat dong: chirc nang nay lién tuc gidm sat gia tri tirc thoi cia dong
dién, néu dong dién thay d6i khac voi gia tri mong mudn va khi dong dién suy giam
tic thoi t6i 0 hodc khong ghi nhin duoc thoi diém dong dién qua 0 > 1a chi dau
cia sy cb dat day mach dong CT. Chtrc nang nay chi hoat dong dugc khi da cé
dong dién qua ro le (Thiét bi), truong hop dit mach dong ding thoi diém dong dién
qua 0 thi ro le c6 thé ciing khong phat hién duoc.
1.2.10.5. Phat hién hién twong hé mach ap ctia may bién dién 4p (VT) - But cau chi
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Khi mach ap bi ngén mach hodc hé mach - dién ap cép té1 ro le bi sut giam
- céc chirc nang bao vé c6 dung dén tin hiéu dién ap c6 thé bi tic dong nham (Vi
du: Bao vé thép ap, bao v¢ dua theo chiéu cong suét). Chtrc nang nay chi &p dung
cho ro le 7UT613 & 7UT633 (Ro le 7UT635 khong co dau vao dién ap)

Nguyén 1y hoat dong: Hién twong dut ciu chi gy mat 4p mach ap co thé phat
hién theo logic: {Pién dp mdt doi ximg & dong dién van doi ximg}. Su mat dbi
xtng cua dién ap dugc phat hién dua theo do lon cua dién ap TTN (U,), dong di¢n
duoc gia thiét 1a d6i xang néu dong TTN va TTK (I, & 1)) nam dudi ngudng cho
phép. Tuy nhién néu trong qua trinh cac chirc ning bao vé dua theo dién 4p dang bi
khoa ma thanh phan dong (I, & 1) vuot ngudng cho phép thi d6 1a chi bao cua sy
cd that va ro le s& giai trir cac tin hiéu khoa nay va hoat dong nhu binh thuong. Hinh

1.22. mo ta chlrc nang gidm sat cau chi mach ap cua ro le.

[PoleOpenCurr.M1  [1121]

[FFM I< M1 [8422]

@—

I<

170
& | { VT FuseFail )

[2911]

[FFM U>{min)

59
VT FuseFail=10s

Hinh 1.22. Chirc ning gidm sdt cau chi mach dp

[.2.10.6. Phat hi¢n hién tugng ngén mach ba pha mach ap

Chuc nang nay phat hién hién tugng ngan mach ba pha tai mach ap va gay sut
giam dién 4p cip vao ro le. Co thé phan biét hién twong ngan mach mach ap (Nhi
thir) vi ngan mach phia so cip (Nhat thir): Khi x4y ra hién tuong nay thi dong dién
do duoc khong tang dot bién.

Nguyén ly: Bdo v¢ s€ tac dong khoa chirc nang bao v¢ dua theo dién ap khi

- T4t ca dién 4p ba pha nhé hon mot ngudng cho phép

- Khéng c6 su ting dot bién ciia dong dién do dwoc (Hodc téc do ting dong

dién nhé hon mdt mirc do cho phép)
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- Dong dién trén 3 pha dang 16n hon mét ngudng nhé nhat cho phép (Chuc
nang bao v€ khoang cach chi xac dinh dugc téng tré néu dong dién 16n hon mot
ngudng cho phép t6i thiéu nao do)
1.2.10.7. Giam sat mach cat (Trang bi cho ro le 7UT613/63x) (Trip Circuit
Supervision - 74)

Do mach cit may cat nam ngoai ro le va di qua nhiéu khau: Cau chi, cau ndi,
tiép diém ro le, tiép diém phu may cat, day noi, hang kep, ... nén rat phuc tap, két
hop vé muc d6 quan trong cua viée cat may cit nén can st dung chirc nang giam sat
mach cit ndy. N6i mot cach khac, chirc nang nay giam sat sy thong mach cho mach
cit cua may cat. Néu mach cét thong, s€ c6 mdt dong di¢n rit nho chay qua no, néu
mach cét bj dut, dong dién nay sé méat > 1o le s& canh bao vé sy ¢ mach cit. Dong
dién chay qua mach cat nay dugc tinh toan da nho (Co mA, vi du 1,4mA voi loai ro
le 7PA30 cua SIEMENS) dé khong 1am cudn cit tac dong.

Nguyén 1y hoat dong ciia chirc ning nay nhu sau: Ro le giam sat c¢6 thé bao
gdm mot hodc hai ro le phu loai thudng déng, dong cham (Khi mat dién tiép diém
s& dong). Khi hai ro le nay déu tac dong (Mat dién) thi chirc nang giam sat dugc
kich hoat va s€ dua ra canh bao.

(¥) Protection CB Aux Switch TipCoil (=
T Trip Contact 52-a i
/ Tr 4 52
—_——— = T
A [ 2 L .
! 52-b
11 : 2.
— ,L‘ q—._l
Role giam 3
séat i .
J,
e J.

Hinh 1.23. Phdn b6 dong gidm sat khi may cdt da déng

- Khi may cit da ¢ trang thai déng (Hinh 1.23): Tiép diém 52a clia may cat
dang dong, 52b dang ma, tiép diém ro le bao vé dang md = dong dién giam sat ton
tai va chay lién tuc qua mach cat theo duong mau xanh va huéng mii tén do. Trang
thai cac ro le va chirc ning giam sat thé hién ¢ bang 1.3.
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Bdng 1.3. Bang trang thdi cdc ro le ciia ro le gidm sdt mach ct

y A °A oA R RO’ le giém . ,
Ro le phu | Co/khong dién | Tiép diém ¢ Ghi chu
sa
12 Co 0 0 Mach cit thong
34 Khong I mach (Tot)

Khi mit dién thao tac cip cho mach cit, ca hai ro le phu déu trd vé, dong tiép

diém - ro le giam sat s€ tac dong canh bao.

) Protection CB Aux Switch Trip Coil -
[ ! Trip Contact 52-a :
T o+ 52 _]
’ | ' T
. — .
52-b
1
e — 2. J »
Role giam 3 ‘
sét e
L1, ‘ TRANSIENT
—i-l. CONDITION

Hinh 1.24. Phdn bé dong gidm sat khi may cdt dang cdt

- Khi mdy cdt dang trong qud trinh cit (Hinh 1.24): Khi ro le bao vé tac dong
(Dong tiép diém dau ra) s& giri tin hidu dén cat méy cat, trong qua trinh cat may cat
c6 thé xdy ra hién tugng chuyén tiép: Ca hai tiép diém 52a & 52b cung trang thai
nhu biéu dién trén so d6 hinh 1.24. Khi ca tiép diém dau ra cua ro le bao vé va tiép
diém phu cta may cat déu dong thi khong c6 dong giam sat chay qua ro le gidm sat,
néu ro le giam sat 1a loai tac dong tic thoi > s& dua ra canh bao (Sai). Pé tranh
canh bao nham khi cat may cat thi cac loai ro le gidm sat nay thuong hoat dong co
thoi gian tré 16n hon thoi gian cat may cat tuong Gng.

- Khi mdy cdt trong trang thdi da mé (Hinh 1.25): Dong giam sat van ton tai
nhung di qua ca hai ro le phy = hai ro le phu déu cé dién > ro le giam sat s&
khong tac dong.
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+ Protection CB Aux Switch Trip Coil =
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Hinh 1.25. Phdn bé dong gidm sat khi mady cdt dda mo

- Két luan: Véi so d6 nguyén 1y nay thi trong moi trang thai ctia may cat s&
ludn cé dong giam dé giam sat mach cat.

Chikc ning gidm sdt mach cit trong ro le 7UT6xx:

bay khong phai 1a mot ro le riéng 1€ ma la mdt chirc nang dugc tich hop vao
trong ro le 7UT6xx, tity theo sb lugng tin hiéu dau vao co sin ma chire ning nay co

thé thuc hién theo cac so dd khac nhau:

U-CTR ; SIPROTEC
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Hinh 1.26. So do giam sat mach cdt sir dung hai tin hiéu

- So do sir dung hai tin hiéu dau vao:

Phuong thure d4u ndi cua so dd nay thé hién trén hinh 1.26. M6t dau tin hiéu
vao ro le lay tir tiép diém dau ra cua ro le bao vé, dau vao thir hai ldy tir tiép diém
phu méy cit (Aux1: Pong & Aux2: M&, may cét vé ¢ trang thai dong). So dd nay
hoan toan twong tu nhu di phan tich ¢ trén. Tuy theo trang thai cua tiép diém ro le
bado v¢ & may cit ma dién ap dua vao dau vao nhi phan s€ 1a hai trang thai cao hoac
thip (Bing 0V) twong dwong véi logic 1 hodc 0. Cac trang thai hoat dong cua so d6
thé hién trén bang 1.4.
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Bang 1.4. Bang trang thai

No. Trip relay Circuit breaker Aux.1 Aux.2 Bl1 | Bl2
contact
1 Open ON Closed Open H L
2 Open OFF QOpen Closed H H
3 Closed ON Closed Open L L
4 Closed OFF Open Closed L H

Bang trang thai cho thay, & ché do binh thuong chi c6 duy nhat mot trudng
hop s6 (3) 13 ca hai dau vao déu ¢ murc thap khi may cit dang trong qué trinh cat va
ro le c6 thé bao dong nham. Pé khic phuc thi ro le 7UT6xx sé lién tuc kiém tra
trang thai hai dau vao nay (Cach nhau khoang 500ms, ¢ ¥ 1am tré 16n hon thoi gian
cit may cat) va néu sau 3 1an kiém tra lién tuc phat hién 15i thi ro le méi phat tin
hiéu canh bao.

Khi ¢6 sy c¢b xay ra (Mat ngudn dién thao tac, ho mach cit, ...) ca hai dau vao
déu ¢ trang thai thip (0V) duy tri = ro le s& canh bao vé sy khong thong mach cit
nay.

So d6 nay sir dung ca hai tin hiéu dau vao (Tl ro le bao vé & mady cit) nén
¢6 wu diém 13 co thé giam sat mach cit ké ca khi may cit dang & trang thai cat
hoac dong.

Hinh 1.27 thé hién logic hoat dong cua chtrc ning giam sat mach cit trong ro
le 7UT6xx

6852

: : 68865
I >TripC trip rel & 'I"_"l' ( FAIL: Trip oir )
6853 I—C
l >TripC brk rel. T approx.
1to2s

Hinh 1.27. Logic ciia chirc ndang gidm sdt mach cit

- St dung mot tin hiéu dau vao
So d6 nay su dung khi ro le chi con mét cong vao danh cho chirc ndng giam
sat mach cat. Tiép diém phu may cat dugc noi tat bédi mot dién tréd R co gid tri 1on

nhu miéu ta trong hinh 1.28.
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Hinh 1.28. So dé gidm sat mach cdt sir dung mot tin hiéu

Nguyén 1y hoat dong cua so d6 nhu sau: Ché d6 binh thudng, mach giam sat
ludn dugc thong bang dién trd R hodc tiép diém phu may cét. Tuy nhién khi ro le
bao vé tac dong, tiép diém dau ra (TR) dang dong thi khong c6 dong giam sat chay
qua ro le va chirc ning nay c6 thé tic dong nham, dé tranh diéu nay thi qué trinh
kiém tra mach cat dién ra cach nhau khoang 500ms hodc tham chi lau hon (30 gidy),
1énh canh bao chi dua ra sau 3 lan kiém tra lién tiép khong thanh cong.

1.3. Gi6i thiéu vé ro le bao vé may phat dién 7UM62x
L3.1. Gigi thigu chung vé bdo vé mdy phit dién

Céc thong tin can thiét dé thiét ké mot hé théng bao vé cho may phat dién co
thé bao gdm: So d6 mot soi cua nha mdy, vi tri cua cac bién ap do luong (U & 1),
thong sb cua cac thiét bi ndy (Cong suat danh dinh, cip chinh xac, hé sb gidi han,
khoang cach t6i ti bang, thong sb thiét bi dong cit. Thém vao do, dé phuc vu chic
ning bao vé chéng cham dat can cung cap thong tin vé cac hé thong cung déu ndi
vao thanh gop dién ap may phat (Néu co).

Lua chon so d6 phuong thirc cu thé dé bao vé cho may phat dién tuy thudc vao
mic d0 quan trong ctia nha may & twong quan véi chi phi cho hé théng bao vé.
Khéng c6 tiéu chuan cu thé vé so dd phuong thirc bao vé, tuy nhién cé cac khuyén
c4o vé cac chirc niang bao vé téi thiéu nén trang bi nhu trinh bay trong bang 1.5,
nhin chung cac chirc ning bao vé dugc ting cuong khi cong sudt may phat dién

tang 1én.
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Bang 1.5. Cac chirc nang bdo vé nén sw dung (O: Tuy chon, X: Nén dung, Y: Thuy dién tich nang)

Protection ANSI Generator — Rated Power (MVA)
<5 5-50 50 - 200 > 200

Stator earth fault 90 % 64, 59N, 67N X X X X
Stator earth fault 100 % [64(100%) X X
Differential 87G, 87T o X X X
Overcurrent time 50, 51V X X 0 o]
Impedance 21 X X
Interturn fault X

Rotor earth fault 64R 0 X X X
Unbalanced load 46 X X X
Underexcitation 40 o} X X X
Out of step 78 X
Stator overload 49 X X X X
Rotor overload 49R X
Overvoltage 59 X X X X
Frequency f> 81 X X X X
Frequency f < 81 X X X
Reverse power 32 X X X X
Undervoltage 27 Y Y Y Y
Overexcitation (U/f) 24 0 X X

Khi thiét ké hé théng bao vé, mot yéu tb quan trong can tinh t6i 1 tinh du
phong. Nguyén tic n-1 thuong dugc s dung, nghia 1a hé thong phai dugc thiét ké

sao cho sy hong héc cia mot phan tir khéng gy ding su hoat dong ciia toan bo hé

thdng bao vé. Véi cac nha may dién, thuong cau triac du phong dugc sir dung phd

bién.

- Phuwong thirc dw phong mét phan: Can st dung it nhét hai hé thdng ro le bao

vé dé dam bao hu hong cia mdt hé théng khong lam mét toan bo hé théng bao vé.

Céc bao vé¢ co thé st dung chung cac bién 4p do luong, chung ngudn nudi va cac

may cat c6 thé chi c6 mot cudn cat (Hinh 1.29).

7TUMG1

7UM62

:

Hinh 1.29. Dy phong mét phan
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- Phirong thire dir phong ddy dii: Tat ca cac phan tir quan trong déu c6 du
phong, vi du: Str dung cac bién ap do ludng riéng biét, hai hé thdng bao vé toan
phan, ngudn nudi ro le riéng biét, cac tin hiéu cat cling di theo cac hé thong khac
nhau (Hinh 1.30). Chirc ning cta hai hé théng ro le c6 thé giéng nhau hoic tham
chi khac nhau vé nguyén 1y bao vé (Vi du: Mot ro le ¢6 thé dya theo dién 4p trung
tinh dé bao vé 90% cudn diy stato khi xay ra cham dat, ro le con lai c6 thé hoat
dong dua trén nguyén 1y bom dong tan so thap dé thuc hién cung chirc ning bao vé
nay hodc tuong tu sir dung nguyén 1y tong tré thap va so léch dong dién dé bao vé

cho cudn day stato).

Protection Group A Protection Group B

\

L]

] [
[ L]

[T

Hinh 1.30. Dy phong day di

Khi hé théng bao v¢ hoat dong, tuy theo su cd ma tin hiéu cat s& duge guri dén
cac may céat khac nhau (May cat ddu cuc, may cit kich tir, hé théng van ding khan
cAp, may cat phia cao 4p, may cat hé thong tu dung, phu tai dia phuong, cac hé
théng ham dung, ...). Do tinh chit phirc tap cua hé thong nay nén thuong st dung ro
le ma tran cat dé nhan tin hiéu va giri dén cic mdy cit twong ung. Hinh 1.31 gi6i
thi€u ro le thyc hi€n tinh ndng ma tran cat 7TUW50 cua SIEMENS.

Hinh 1.31. Ro le ma trén cdat 7UWS50

Thue hién tai: Cong ty Dién lue Déu khi Ca May - Neim: 2011 39

Bién sogn: Cong ty P&3T Email: p-3t@p-3t.com Homepage: http://www.p-3t.com



Tai liéu dao tao chuyén dé “Hé thong ro le bao vé trong tram bién ap - Phan nang cao”

1.3.2. Gidi thigu chung vé ro le bio vé mdy phdt ho 7UM62x

SIPROTEC

Busbar connection

i

(e)
>/

SIPROTEC

Unit connection

Hinh 1.32. Bao vé MFD dung ro le 7UM6xx

Céu triic phan cung cua ro le twong tw nhu cia ro le 7UT6xx da duoc gidi
thiéu tai muc 1.2. Ro le duoc sir cht yéu dé bao vé cho may phat (NGi qua thanh gop
dién 4p may phat hoic theo so dd ndi b6 MF- MBA) nhu thé hién trén hinh 1.32.
Thém vao do, ro le 7UM62x con c6 thém chirc nang bdo vé so 1éch va bao vé qua
dong thich hop cho cac may bién ap, cac dong co ddng bd hoic khong ddng bo ¢
16n, ro le hoan toan twong thich v&i phin mém DIGSI. Céc chtic nang chinh cua ro
le gdm co:

- Bao vé qua dong co/khong c6 khoa/ham dién ap thap

- Bao vé chdng qua tai (49) - Tuong ty nhu da trinh bay tai muc 1.2.7.

- Bdo v¢ qua dong thur ty nghich (46)

- Bao vé quéa dong khi khoi dong t6 may

- Béo vé so léch (87) cho may phat, may bién ap, dong co; Bao vé so 1éch thu
tu khong

- Bao vé mét kich tir & qua kich tir

- Bao vé dong cong suit ngugc va giam sat dong cong suit phat.

- Bao vé theo tong try (21)

- Bao vé chéng truot cuc tir (Out of step)

- Bao vé chéng thap ap & qua ap

- Bdo v¢ tan s6 cao & thap; bao vé theo toc do bién thién tan so
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- Bao vé chdng cham dat 90% cudn day stato

- Bao vé chéng cham dét d6 nhay cao

- Bao vé chng cham dat 100% cudn day stato

- Bao vé chng cham chap giita cic vong day

- Bao vé chéng cham dét cudn day roto

- Bao vé chong dong dién may phat khong mong muén (Inadvertent
Energizing Protection)

Trong céc phan tiép theo s& khong gidi thiéu toan bd ma chi cac chic ning
béo vé tuong d6i dic trung va phiic tap cia ro le ndy.

1.3.3. Chiurc nang bao vé qua dong vai dic tinh doc lap (I> hodac F50, F51)

Chtic ning bao vé quéa dong dung lam bao vé du phong cho ddi twong duge
bao vé hodc cac duong day, may bién ap cap dudi lién ké.

Vi cac may phét dién ldy dién ap kich tir ciia dau cuc, khi xay ra ngan mach
gén thi dién ap dau cuc sut giam - dong dién ngén mach bi gidm di, tham chi giam
thip dudi ngudng khoi dong cua cac bao vé qua dong thong thudng. Dé ro le co du
dd nhay thuong phai dat gia tri khéi dong thép xuéng va dé tranh ro le tac dong khi
tai nang thi str dung két hop thém vé6i khoa dién ap thip (U< hay F27). Chtic ning
nay dugc goi 13 bao vé qua dong két hop véi khoa dién ap thap (Tén tiéng Anh:
Voltage Controlled Overcurrent Protection). Nguyén ly cuia chirc ndng nay nhu sau:
chi khi dién ap giam thdp dudi ngudng cho phép (chi bao cua su ¢ ngan mach) thi
ro le dién ap thip méi cho phép phan tir qua dong tac dong. Trong ro le 7TUM6xx,
chtrc ning khoa dién 4p thap c6 thé sir dung doc lap hoic cing véi chirc ning bao
v€ qué dong.

Gia trj cai dat khuyén cdo d6i voi may phat:

- Dong khéi dong ciia phan tir qua dong: cao hon 20 + 30 dong tai 16n nhét

- Khoa dién ap thap: thuong dat dudi ngudng dién 4p 1am viéc thap nhit cho
phép (80% dién &p dinh murc).

1.3.4. Chirc nang bao vé qua dong voi dac tinh phu thugc (51V)

Thudng dung lam bao vé chinh cho cic may phat nho va cap dién 4p thap, 1am
bao vé du phong cho cac may phét co cong suat 16n.

Hoan toan twong tu, véi cac may phat 1y dién ap kich tir tir dau cuc, khi xay
ra sy ¢ gan thi dién ap dau cuc suy giam > giam dién ap cap cho hé thong kich tir
- dong dién ngin mach giam nhanh va bao vé c6 thé trd vé khong tiép tuc hoat
dong.

Pé xir Iy van dé nay, ro le 7UM6xx c6 st dung hai giai phap:
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- Bdo vé qud dong két hop véi khéa dién dp thap (51 & 27= Voltage-
Controlled Overcurrent): Khi dién ap giam dudi ngudng cho phép thi ro le dién ap
thap hoat dong, cho phép chiic ning qua dong tac dong. Gia tri khoi dong ciia bao
vé qua dong co thé dat thap hon so voi khi khong c6 khoa dién ap thap

- Bdo vé qud dong két hop véi ham dién dap (Voltage-Restraint Overcurrent):
Chtic nang nay s& tw dong diéu chinh gia tri khoi dong va dic tinh tac dong tiiy theo
dién ap hé thong theo qui luat: khi dién 4p giam xudng thi gia tri khdi dong cua
phan tir qua dong ciing tr dong dugc giam di. Hinh 1.33 biéu dién quan hé giira gia
tri dong khoi dong va dién ap (Trong hé don vi twong ddi), theo quan hé nay thi gia
tri khoi dong giam tuyén tinh khi dién 4p nam trong ngudng 25% + 100% va khi
dién ap < 25% thi chi con bang 25% cua gia tri cai dat ban dau.

Factor
A

1.0

0.75 ~

0.5

1 -
: -
025 05 075 1.0 UUnom

I
I
I
I
I
I
I
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I
I
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1
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Hinh 1.33. Hé 56 phu thugc theo dién

Chuc ning nay s& bi khoa dé tranh cho ro le hoat dong nhdm khi xay ra hién
tugng mat ap tir may bién dién ap (Do dut ciu chi, do m& aptomat nhj thir ciia VT).
Viéc phat hi¢n mét ap co thé dua theo trang thai tiép diém phu cta VT hodc dua
theo logic gam sat dién ap bén trong ro le (Twong ty nhu d trinh bay & phan
[.2.10.5).

Chtrc ning bao vé qua dong c6 thé dung hodc khéng dung tinh ning him,
khoéa dién ap tuy theo cai dat.

L.3.5. Chirc ndang bdo vé qua dong thiwr tw nghich (I,> hodc 46) - Unbalanced
Load

Chtrc ning phat hién tai khong can bang dua theo d6 16n cua thanh phan dong
thtr tu nghich do dugc. Dong thtr tu nghich tao ra mgt tr truong quay véi chiéu
nguoc lai chiéu quay cta roto, do d6 quét qua roto véi tan s6 gip 2 1an tin s6 1am
viéc binh thuong = giy ra cac dong xody tai bé mit roto > phat néng cuc bd.

Ngoai ra dong TTN con gy phat néng cudn can ctia may phat. Chirc nang nay dong
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tho1t cling phat hién dugc cac hién tugng mét pha, nguoc cyc tinh CT hodc céc su cd
khong ddi xtmg véi dong ngan mach nhé hon ngudng khai dong cua ro le qua dong

pha thong thudong. Chure ndng nay tuong tu nhu da trinh bay trong muc 1.2.6.5.

Unbalanced load alarm stage
12 ADMIS.

TALARME |-~~~

Thermal Protection

Unbalanced load trip stage

TI2>> F----

12 ADMIS. 12>>

Hinh 1.34. Bdc tinh thoi gian tac dong cua bao vé 1,>

Do céc tac hai ciia dong TTN chil yéu thé hién ¢ viéc gy phat nong do d6
thuong cac bao vé qua dong TTN 1a loai hoat dong c6 tré dua theo mo hinh nhiét
cua dbi tuong dugc bao vé. Pac tinh dugc sir dung la loai dac tinh thoi gian phu
thudc, tuy nhién dé tranh trudong hop khi xay ra ngin mach, dong TTN ting cao
nhung bdo vé van hoat dong c6 tré thi dic tinh phu thudc cua bao vé duoc trang bi
thém mot phﬁn dac tinh dgc 1ap vai thoi gian tac dong rat ngén nhu trén hinh 1.34.
1.3.6. Chikc ning bdo vé qud dong khi khéi dopng t6 mdy (Startup Overcurrent

Protection)

2.5

)
—
—

g1s \

HH

0.5
\.
0
0 0.2 0.4 0.6 0.8 1 1.2
fifn
|-Diff —-mmm-e]| ST I>>

Hinh 1.35. Pham vi hoat dong cia cdc bao vé khi khoi dong 16 may (Isr: Larap prot)
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Cac may phat tuabine khi c6 thé dugc khoi dong bang dong dién tir bo bién
tan. Khi bat dau qua trinh khoi dong, bo bién tan s& bom dong vao mdy phat véi tan
s6 tang dan (Tuong ty phuong phap khai dong mém dong co dién) tao ra tir trudng
quay véi téc do tang dan. Tir trudng ndy sé kéo roto va tuabine quay voi toc do ting
dan tuong tng, khi tbc do dat khoang 70% dinh muc thi tuabine dugc khoi dong
(Panh Itra, ddt khi sinh cong) va sé tu kéo roto toi déng bd, bod bién tan duoc tu
dong cat ra. Trong qua trinh khéi dong nay, may cat dau cuc & trang thai mé, tuy
nhién ciing van c6 kha nang xay ra su cd ngan mach trong lic khéi dong. Do toc do
quay ting dan - dong dién trong stato c6 tan sd ciing ting dan, & ngudng tan sd
thap (Duéi 10 + 11Hz) thi cac bao vé so léch va bao vé qua dong cat nhanh khong
hoat dong 2> can c6 mot bao vé hoat dong & dai tan théip (2 + 10Hz) dé bao vé trong
luc khoi dong.

Ro le 7UM6xx c6 chirc ning bao vé qua dong hoat dong ¢ dai tan thip, muc
dich dé bao vé trong qua trinh khai dong t6 may. Do tan sé thip nén dé xac dinh
nhanh dugc gia tri tic thoi 1on nhét cua dong dién can st dung thuat toan dac biét
trong ro le. Thé hién pham vi hoat dong ctia cac bao vé tiiy theo tan s ctia may phat
trong qua trinh khoi dong.

1.3.7. Chikc néing bdo vé so léch cho mdy bién dp (87T)

Hoan toan tuong tu nhu da trinh bay trong muc 1.2.4; [.2.5 & 1.2.6.4.
1.3.8. Chirc ndang bdo vé so léch may phdt dién (87)

Nguyén tac thuc hién bao vé so léch doc cho may phat duoc thé hién trén hinh
1.36, va phuong thirc bao vé so Iéch ngang cho cac may phat c6 cudn day phan chia
thé hién ¢ hinh 1.37.

Y Y™
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Hinh 1.36. Bao vé so léch doc may phat
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Hinh 1.37. Bdo vé so léch ngang may phat
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Hinh 1.38. Pac tinh lam viéc cua bao vé so léch MFD

Dac tinh tdc dong cta chire ndng so 1éch cho may phat dién hoan toan tuong tu
nhu ddi véi bao vé so léch cho may bién ap (7UT6xx), tuy nhién cac gia tri cai dat

1a khac nhau. Gia tri dong so 1éch ngudng cao dugc xac dinh theo di¢n khang qua

A . o A , 1 pr ag s ,
do cua may phat x, theo cong thuc 7,  =— voi gid tri x, =0,15+0,35 do do

Iy, =3+7 nhu thé hién trén hinh 1.38.

1.3.9. Chirc néiing bdo vé mit kich tir (Underexcitation - Loss-of-Field) (40)

Cuodng do “Lién két” giita roto may phat dugc quay bai tuabine va tir trudng
quay cua stato phu thudc vao do 16n cua tir truong tao boi hé théng kich ttr, khi dién
ap kich tir bi giam thap, lién két bi yéu di va co thé giy ra hién twong mat dong bd
giita roto va tir trudng cia cudn stato. Chirc ning bao vé khi mat kich tir cua ro le
7UM6xx ¢6 nhiém vu bao v€ cdc may phat dién dé khong roi vao tinh trang lam
viéc mat dong bo khi xay ra hu hong trong hé thong kich tir va mit khac cling giup
tranh dugc cac anh hudng x4u tGi 6n dinh cua hé théng.

Lién quan t&i chic nang bao vé ndy, can tim hiéu vé biéu d6 gidi han cong
suat phat ctia may phat (Generator Capability Curve): May phat co thé lam viéc
trong cac ché do phat (Qua kich tir) hodc tiéu thy cong suat phan khang (Thiéu kich
tir), tuy nhién luong coéng sudt phan khang nay bi giéi han bdi mot s yéu té nhu
sau:

- Cong suét tac dung phat ra: Bi gidi han boi cong suét cua tuabine

- Cong suét phan khang bi giéi han boi:

1. Dong di¢n trong cudn day stato (Amature Current Heating Limit): khong

duogc vugt qua mac do phat nong cho phép
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2. Gi61 han dong di¢én trong cudn kich tir (Field Current Heating Limit): gidi
han boi phat nong trong cudn day roto

3. Gi6i han phat nong 161 thép tai canh cua stato(End Region Heating Limit):
gidi han nay anh huéng dén kha nang nhan cong suit phan khang cia may phét ¢
ché d¢ thiéu kich tir.

Céc gi6i han nay dugc trinh bay va biéu dién trén hinh 1.39.

o] Field current heating limit
— Stator laminations
o Armature end ring
A (Rated MVA, p.f) Statar
HIFH D ining ring
' Flux
X Rot
2 4 P o P Shan
t p
£ b / 777
E; ; ux
X; ,’, Stator
‘
l " Armature current heating limit
'0.6 p.f. lag
Q Rated MVA, p.f.
i !
H 085 p.f. lag
] B
——0‘ + P g _0.95 p.f. lag
i s
~

! Armature current
¢ heating limit

L

Per_unit P
1.0

Underexcited
‘&
"‘h

=~ 0.95 p.f. lead

End region heating limit

«—  Underexcited

T 0.85 p.f. lead
-0.6 0.6 p.f. lead

Hinh 1.39. Biéu dé gioi han cong sudt MFP

Céc giodi han trén day dugc xac dinh dya trén két cdu, cong sudt ciia may phat.
Tuy nhién khi may phat lam viéc két ndi v6i hé thong thi co thém céac gidi han khac
vé 6n dinh tinh va on dinh dong. Do cac gi6i han vé 6n dinh nay nén dic tinh cong
suit ciia may phat thuc té c6 dang nhu trong hinh 1.40. Nhu vay, gidi han dong kich
tir cho phép nho nhét tiy theo dic tinh cong suit ciia may phat, dua theo dic tinh
nay co thé cai dit cac gia tri cho ro le.
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Hinh 1.40. Gioi han cong sudt ciia MED ¢6 tinh t6i 6n dinh

Trong thuc té c6 hai phuong an thuc hién bao vé chéng mat kich tur:

1) Dua theo téng tro do dugc: Dung mot ro le té)ng tro dat tai dau cuc may
phat v&i viing bao vé nhin vao phia trong may mat. O ché d6 binh thudong, may phat
s& phat cong sudt phan khang twong duong véi gia tri dién khang do duoc X > 0,
khi thiéu kich tir may phat nhan cong suat phan khang va gia tri do duge X < 0. Vay
su thay doi gid tri dién khang do dugc s& 1a mét tiéu chi dung dé bao vé chdng mét
(Thap) kich tir. Bé thuc hién duoc viée nay can qui d6i biéu dd cong suat phat sang
biéu do theo tong tré' gdm hai thanh phan R & X vi ro le tong trd chi 1am viée véi

hai gia tri nay. Pay la mét giai phap dugc str dung rong rai.

A+ R
(p.u.)
+P +X
(p.u.) (p.u.)
stability 4
under limit
excited
region under
_’ X, excited
+Q el stability
(p-u.) limit
S 1
xd v
R, X- Plane
P, Q- Plane

Hinh 1.41. Qui doi tir biéu do cong sudt sang mdt phdng tong tré

2) Riéng hang SIEMENS thyc hién theo phuwong 4n khac: Dung gié tri tong
dan do dugc thay vi gia tri tong tré. Uu diém cua phuong an ding gié tri tong dan 1a

6 thé qui doi truc tiép tir biéu d6 cong suat phéat ciia may phat > biéu do tong din
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(G & B) va trong hé don vi twong ddi cac gia tri tong dan nay khong phu thudc vao

dién 4p cua may phat.

praktical  giapjjity
stability  |imit at
limit VaVi L +P S
P (p.u.)
stability limit
independent
of the
voltage
under over —’ under ——
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Hinh 1.42. Qui doi biéu do cong sudt phat sang biéu do tong dan

Cu thé vé chirc ning bao vé trong ro le 7UM6xx: Cin cir vao do thi cong
sudt phat ciia may phat, co thé dit ra 3 dic tinh gidi han bdo v¢ nhu trén hinh 1.43.
Céc dic tinh nay dugc xac dinh béi vi tri cac diém gdc va goc nghiéng tuong tng.

Khi diém 1am viéc cua may phat vugt qué dac tinh 1 & 2: Bdo v¢ s€ khéi dong
va sau khoang thoi gian tré (Khoang 10 gidy) s& dua tin hiéu tac dong. Thoi gian tré
dé dam bao hé thdng tu dong didu chinh kich tir co thé hoat dong nang dién ap kich
tir t6i mirc can thiét. P& dam bao bao vé sé tic dong nhanh (Thoi gian tré rat ngin)
khi hong hé thdng diéu chinh kich tir, ro le c6 chirc ning giam sat dién ap kich tir
(Chtrc ning Uexcit.<), khi chirc ning nay hoat dong s& tu dong rut ngan thoi gian
tac dong cta bao vé chdng mat kich tir.
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Hinh 1.43. Pdc tinh bdo vé chéng mat kich tir
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Khi diém 1am viéc dd vuot qua dic tinh 3: Thi bao vé s& tac dong tirc thoi dé
cit may phat do lac nay khong thé dam bao su 1am 6n dinh ctia mdy phét véi hé
thong.

1.3.10. Chirc ning bdo vé chéng luéng céng suit ngwoc (Reverse Power
Protection) (32R)

Khi ngudn ning luong so cap sinh cong quay tuabin bi mét thi may phat
chuyén sang hoat dong & ché do dong co, néu hé th6ng kich tir van hoat dong thi
may phat hoat dong nhu dong co khong dong bd va ngugc lai nhu dong co khong
ddng bo. Ché do dong co gy nguy hiém cho tuabin, lam phat noéng qua muc canh
tuabin hoi do hoi khong luu chuyén dugce dé lam mat, gdy nguy hiém cho hop s6
clia cac tuabin khi do cac hop sd nay khong duoc thiét ké ¢ ché do quay nguoc.
Nguyén nhén gy ra ché d6 nay c6 thé do 16i van hanh, do tryc tric may cét dau cuc
khong cat khi ngimg t6 may hodc do hong hoc co khi. Trong cac nha may dién

thudng c6 ca hé thdng bao vé co khi va ro le dién dé phat hién hién tuong nay.
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Hinh 1.44. Chitc ning bao vé chong luong cong sudt nguwoc

Céc ro le dién dua vao dong cong suat nguoc chay vao may phat, 4o 16n dong
cong suit nguoc nay tiy thudc vao ma sat, ton hao do tuabin hoat dong nhu may
nén va tén hao dién trong may phat. Cong suit nguoc ndy phu thudc vao thiét ké va
chung loai tuabin (Tuabin nudc, hoi, khi, diesel) va co thé chi chiém mot vai phén
trdm cua cong suét tic dung dinh mirc ciia may phat (May phat thiy dién) hodc co
thé 1én t&i 100% v&i mot s loai tuabin hoi. Dé phat hién dugc cac luéng cong suét
nguoc rat nho thi phép do cta ro le phai chinh xéc, ro le 7UM6xx chi sir dung céc
dai luong thir tu thuin cua dong & ap, mit khac sai s6 goc cia VT & CT ciing gay
sai s6 ctia phép do va do do ciing dugce ro le tinh dén trong qua trinh tinh toan. Ro le

thuong dat co6 thoi gian tré dé tranh hoat dong sai do cac bién dong ngén han. Mat
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khac trong ché dd hoa déng bo hoac dao dong di¢én cod thé xay ra hi¢n tugng luéng
cong suat nguoc va do d6 can phai 1am tré bao vé dé tranh ro le tic dong trong
truong hop nay. Tuy nhién khi van ding khan cdp cia tuabin di tic dong
(Emergency stop valve) thi chirc ning 32R nén duoc rat ngan thoi gian tré, ro le
thuc hién logic ndy bang cach nhan tin hiéu tir van khan cip qua dau vao nhi phan
va kich hoat rat ngan thoi gian. Nguyén 1y hoat dong cuia chirc nang 32R trong ro le
7UM6xx thé hién trén hinh 1.44

1.3.11. Chirc niing bdo vé chong trwot cuc tir (Out of Step) (78)

Hé théng dién 14 hé thong van hanh trong thoi gian thuc, dam bao cin bang
giita tong cong suat phat & tiéu thy. Khi trang thai nay duoc duy tri thi tin so s& giir
& muc 6n dinh, theo qui dinh tan s6 ¢ thé cho phép nam trong khoang 50+0,2 Hz.
Bit ctr thay d6i nao vé ngudn phat hodc tai déu dan t6i thay dbi cua tan s, cac thay
d6i nay xay ra lién tuc trong hé théng, tuy nhién do c6 cac hé thong ty dong dicu
chinh nén tan sé dugc duy tri trong pham vi cho phép. Trong truong hop xay ra cac
bién dong 16n: Su c¢b gan nha mdy, mat cac duong truyén tai quan trong, dong cat
cac phu tai 16n s& gay ra su mat can bang dot ngdt giita cong suét dién va cong suét
co cua tuabin (Puoc coi 12 khong d6i). Su mat can bing cong sudt trén truc roto
mAy phat 1am cho tdc d6 roto s& thay d6i, dao dong = goc twong ddi giita roto cac
may phat dang hoat dong cung s& bi dao dong, mat khac dong cong suit tac dung
phu thudc chit yéu vao goc léch twong ddi ctia roto cac may phat > dong cong suat
tac dung ciing bi dao dong = hién tuong dao dong dién.

Hinh 1.45. Qui dao tong tré do dwoc

Hién tuong dao dong dién duoc coi la on dinh néu sau mot khoang thoi gian

hé thng tu diéu chinh dé van hanh tai mot trang thai on dinh xac 1ap méi. Hé thong

Thuec hién tai: Cong ty Dién luc Daéu khi Ca Mau - Nam: 2011 50
Bién sogn: Cong ty P&3T Email: p-3t@p-3t.com Homepage: http://www.p-3t.com



Tai liéu dao tao chuyén dé “Hé thong ro le bao vé trong tram bién ap - Phan nang cao”

bi coi 12 mét 6n dinh néu goc 1éch giita cac roto may phat tiép tuc tang 1én (Truogt so
v6i nhau) va khong dat dugc trang thai can bang méi. Nhu vay dao dong cong sut
1a noi trén binh dién hé théng, con trugt cuc tur 1a hién tugng dao dong mat 6n dinh
khi nhin vao may phat.

Giai phap bao v¢: Khi xay ra hién tuong dao dong dién, gia tri téng tré do
duoc tai dau cuc may phat c6 thé roi vao ving tic dong va ro le s& tic dong mot
cach chua can thiét. Dé ngin chan hién tugng niy phai co phan tir phat hién dao
dong dién va khoa ro le khong tac dong nham - Chikc ndng ndy la chirc ning khéa
khi co dao dong dién (Power Swing Blocking - PSB). Tuy nhién khi dao dong di¢n
phat trién thanh mét 6n dinh (Truot cuc tir d6i v6i may phat) thi s& phai co phan tir
phat hi¢én va ty dong thuc hién cac thao tac can thiét dé tach may phat khoi hé théng
- Chike néng bdo vé nay goi la bao vé chong hién twong trieot cuwc tir (Out of Step -
78). Ca hai chirc ning bao vé nay déu dya trén viéc do tong trd va tc d6 bién thién

ctia tong trd do duoc (d% , ), khi x4y ra dao dong dién thi tong trd do duoc s& bién

thién cham (tbc d6 bién thién 1a hitu han) do roto cdc may phat dién c6 quan tinh

16n, khi xay ra su c6 thi téc d6 bién thién cta tong tré ndy gan nhu 13 tirc thoi.

Hinh 1.46. Hé théng don gian gom hai mdy phat

Pé phan biét giita dao dong dién 6n dinh va mat 6n dinh (Gay truot cuc tir) thi
phai xét t6i qui dao bién thién cia tong trd do dugc. Hinh 1.46 mo ta mot hé thong
don gian gébm hai may phat hoat dong song song. Gia trj tong tré do duoc va qui
dao bién thién khi xay ra dao dong di¢n duoc thé hién trén hinh 1.45. Qui dao téng
tré tily thude vao goc léch twong ddi cua roto hai may phat va ty sd dién ap cia hai
phia (Néu dién 4p hai phia bang nhau thi tong trd sé di chuyén theo dudng thang
k=1).

Chitc ndng bdo vé chong truot cuc tir trong ro le SIEMENS: cac 1o le cla
SIEMENS hoan toan dua trén nguyén ly giam sat qui dao tong trd dé phat hién hién
tuong dao dong dién hodc trugt cuc tir. moét ta dac tinh tdc dong ti€u chuén cua ro le
ho 7UM6xX.

- Qui dao chuyén dong theo dudng 1 hodc 2 xay ra khi c6 hién twong mat 6n
dinh, truot cuc tir: Diém 1am viée di vao dic tinh & mot phia va ca di ra khoi dac

tinh & phia d6i dién.
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- Qui dao 3 & 4: Dién bién khi c6 hién tuong dao dong dién 6n dinh.

Dua theo dac tinh nay thi logic phat hién truot cuc tur trong ro le 7UM6xx nhu
sau:

- Dao dong dién 1a hién tuong 3 pha ddi xtng: Thanh phén dong dién TTN
phai nhé hon ngudng cho phép.

- C6 ghi nhan sy cat dic tinh & ca hai phia (Pi vao va di ra phia doi dién) cua
vecto tong tro.

- Khi sd lan cit dic tinh dugc ghi nhan dat t6i ngudng cai dit trong mot
khoang thoi gian cho phép thi ro le s€ tac dong vi nhén dinh day la x4y ra dao dong
dién khong thé hoi phuc, dan tdi truot cuc tir > phdi cat may phat.

1.3.12. Bio vé chong cham dit 90% cuén day stato (59N, 64G, 67G)
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Hinh 1.47. Bdc tinh da gidac chéng trueot cuc tr

Cac may phat dién thuong cé trung tinh cach dién hoic ndi dit qua téng tro
dé han ché dong cham dat. Hién tuong cham dét cudn day stato co thé 1a tir cudn
day thong qua chd cach dién bi hoa than t6i 18i thép hodc thong qua hd quang t6i 16
thép. Cac thi nghiém da cho thay rang khi cham dat c6 phét sinh hd quang thi chi
can véi dong dién 5A c6 thé da gy pha hiy cach dién cua cac 14 thép stato, tir d6
gay ra cac su cb tiép theo. Khong c6 mét tiéu chuan cu thé nao nhung gia tri dong
dién cham dat co thé gy nguy hiém thudng duoc gidi han trong khoang 5 + 15A.
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Nguyén 1y bao vé chéng cham dat 90% cudn diy stato st dung trong ro le
7UM6xx dua trén nguyén 1y:

- Dua theo dién 4p trung tinh: khi xay ra cham dat, vecto dién 4p 3 pha bi mat
can bang - dién 4p diém trung tinh s& tang lén. Pién 4p trung tinh c6 thé nhan
dugc thong qua:

- May bién dién 4p ndi tai trung tinh cudn ddy voi dat hodc tir may bién ap

trung tinh (Néu sir dung may bién ap dé ndi dat trung tinh).

ﬂ; s —
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&
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Hinh 1.48. Bién phdp do dién dp diém trung tinh

- St dung may bién dién ap cé cudn tam giac hé hodc lay tir may bién ap tao
trung tinh.

- Dya theo do 16n dong cham dat: néu may phat d4u theo so do ndi b, co phu
tai dia phuong thi dong cham dat c6 thé 16n (Dong dién dung) va d6 16n dong cham
dat nay cling 1a mot yéu td dé xac dinh hién tuong cham dat. Do dong cham dat
thuong c6 gia tri nhé nén giai phap st dung BI thu ty khong (Blj) thuong co6 wu

diém hon, tuy nhién so dd du BI trung tinh hodc dung 3BI ciing van co thé st

dung.
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Hinh 1.49. Bién phdp do dong cham ddt
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- Trong mot sd truong hop, dé phan biét gita sy ¢ trong hay ngoai may phat
can st dung thém bo phan dinh hudng cong suat thir tu khong.

Viy, chirc niang bao vé chéng cham dat 90% cudn day stato s& khai dong khi:

- Pién 4p diém trung tinh vuot qua ngudng cai dt

- Dong dién cham dat do dugc vuot qua nguodng cai dat va hudng vao trong
may phat (Dinh huéng).

Phuong phap nay chi bao vé dugc 90+95% cudn day stato tinh tir dau cuc do:

- Gia tri khoi dong ciia ro le dién ap diém trung tinh phai 16n hon gi tri ¢6 thé
xuat hién trong lac van hanh (Do tai khong d6i ximg) > thuong dit 5+10% dién ap
pha.

- Dién 4p diém trung tinh s& giam dan khi diém cham dat xuat hién gan trung
tinh hon: Khi diém cham dét cach trung tinh 5 + 10% sd vong déy thi dién 4p diém
trung tinh c6 thé thdp hon ngudng khoi dong = chic ning bao vé nay s& khong
hoat dong = khong bao vé dugc 100% cudn day stato. Tuy nhién vdi 5% con lai
clia cudn ddy stato thi xac sudt xdy ra su ¢ hong cach dién 1 rat nho do dién ap
thp, vi vdy v6i cac may phat nho c6 thé chi st dung chirc nang nay la du, voi cac

mAy phét cong suit 16n thi can phai c6 thém bao vé 100% cudn day stato.
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Hinh 1.50. Dién ap diém trung tinh & dong dién cham dat theo vi tri diém sw c6

1.3.13. Bdo vé ché'ng cham dit 100% cuén diy stato
[.3.13.1. Str dung song hai bac 3 (27/59TN 3rd Harm.)

Chtic ning nay str dung dic tinh 14 tit ca cic mdy phat dién déu sinh ra khong
nhimg thanh phan dién ap tin sd co ban ma ca thanh phan dién ap tin sé cao (Hai
dién ap). Trong cac thanh phan song hai d6 thi thanh phan hai dién ap bac 3 chiém
chu yéu, thanh phan séng hai bac 3 co tinh chat twong tu thanh phan thtr ty khong
va phan b tiy theo so @6 thay thé TTK. Sy phan bd ciia thanh phan dién ap nay lac
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binh thuong va khi c¢6 su cd cham dét tai trung tinh & dau cuc thé hién trén hinh
1.51.
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Hinh 1.51. Phdn bé thanh phan hai dién dp béc 3

Dua trén su phan bd cua hai dién ap bac 3 co thé théy rﬁng khi sy ¢6 cham dét
gan trung tinh (Cac bao vé trudc khong phat hién dugc) thi:
- Gia trj hai dién 4p bac 3 do duoc tai ddu cuc s& 1a 16n nhat > sir dung so dd

v6i ro le dién ap cao dau tai ddu cuc (Hinh 1.52).

100% Stator Ground Protection

M

T

Hinh 1.52. So d6 véi ro le dién ap cao 59T
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- Hodc & ché do binh thuong gid tr1 hai dién 4p bac 3 tai trung tinh c6 gia tri
nhat dinh nao d6, khi xay ra su cd gan trung tinh = dién ap nay giam xudng xap xi
0 - sir dung so d6 vdi ro le dién ap thap tai trung tinh

So d6 nay ludn sir dung cung véi so dd bao vé 90% cudn ddy stato, hai bao vé
nay phai c6 ving chong lan dé dam bao ludn bao vé duoc 100% cudn day stato
(Bdo v¢ dua trén hai dién 4p bac 3 c6 mot vung chét 1an can diém phan bd dién ap
bang 0 ctia hai bac 3 - hinh 1.51).

Do d6 16n cua thanh phan hai dién 4p bac 3 nay phu thudc vao tai nén trong ro
le 7UM6xx c6 chirc nang tu dong thay doi gia tri chinh dinh cua ro le theo d6 16n

dong cong suat dé ting do nhay cho bao vé.

i ——
iIX): )

Hinh 1.53. So d6 véi ro le dién dap thap 27H

1.3.13.2. Sir dung ngudn phu tan sé thap

Signal
Generator

Current
Sensor

Hinh 1.54. Nguyén Iy bdo vé ding nguon phu
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Céac phuong thirc bao vé chéng cham dat cudén day stato trén déu phu thudc
vao dic tinh ciia may phat va phuong thic két ndi, sé luong phu tai, ... néu diém
cham dat gan trung tinh khong duoc phat hién thi may phat hoat dong & ché d6 gan
tuong ty trung tinh ndi dat tryc tiép. Su ¢ cham dat thir hai néu xay ra sé& sinh ra
dong su cd rat 16n (Do may phat dién c6 tong trd TTK nho), c6 thé 16n hon ca dong
su ¢6 3 pha. Vi Iy do d6, cac may phat loai 16n thudng dugc trang bi véi chirc ning
bao vé chéng cham d4t cudn stato dua trén viéc bom nguén phu tan sb thép.

Nguyén 1y hoat dong: Phat mot dién ap tan s6 thap vao trung tinh ciia may
phat, dién ap nay s& sinh ra mot dong dién tan s6 thap, do 16n dong dién nay tiy
thudc vao tong tré nguodn phat, dién dung cta cudn stato so voi dat. Mot ro le qua
dong duogc str dung dé giam sat dong dién tan sb thap nay. Khi xay ra sy ¢6 cham
dat thi dién dung cudn stato bi ndi tit va dong dién ting 1én, bao vé s& khaoi dong.
Hinh 1.54 mo0 ta nguyén ly hoat dong cua chirc nang nay.

Ngudn phu sir dung véi tan s thap dé:

- Tai tan s6 thap thi tong tr& (Dung khang) ctia cudn day stato co gia tri 16n >
dong dién tan s6 thip ¢ ché do binh thuong s& nho = gia tri khai dong co thé dat
thip hon = ting d nhay cia bao vé.

- Tin hiéu tan s6 thp s& khong bi nhidu boi cac hai bac cao c¢6 trong may phat

va hé thong = dé dang d¢é loc duoc tin hiéu mong mudn.
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Hinh 1.55. Cach dau néi nguon phu 20Hz
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Ung dung trong ro le 7UM6xx: Ro le cia SIEMENS st dung ngudn phuy tan
s6 20Hz v6i dién ap khoang 25V. Dién ap nay co thé dua vao trong may phat theo 2
cach (Hinh 1.55):

- Thong qua may bién 4p tao trung tinh gia

- Thong qua bién ap néi dat trung tinh cudn stato

Céc tin hi¢u dién ap (20Hz) bom vao Vsgr va dong dién (20Hz) thu dugc
ispr=> dua vao trong ro le. So d6 thay thé tinh toan thé hién trén hinh 1.56.

-— lger %
Ae = Fault resistance
Al T R, @
PZV=-N Ce = Ground capacitance in
u l lw._._/l stator circuit

[
SEF Vier

Hinh 1.56. So do thay thé twong dwong tinh todn dién tré cham ddt

Tir céc tin hidu dong & ap ndy ro le s& tinh toan ra gia tri dién trd cham dét
(Rg), khi gié tri tinh todn dugc nhd hon gié tri cai dat thi ro le s€ khéi dong (Co hai
trang thai: Bao dong & tac dong) nhu thé hién trén hinh 1.57. Ngoai ra dé du phong
cho chtic ning bao vé bang ngudn phu thi ro le ¢6 st dung thém chirc nang bao vé
qué dong cham dat v6i dong dién do dugc trong mach (Bao gdm ca dong dién tan
s6 50Hz va 20Hz), chtic ndng nay lam nhiém vu dy phong va bdo v¢ khoang
80-90% cudn day. Ro le cling ¢6 chic nang gidm sat sy thong mach cua mach
20Hz.

100% Stator-Earth-Fault Protection - Settings Group A 38 x|
1002 SEF-PROT.
Customize:
Mo Seftings Value
5301 100% Stator-Earth-Fault Pratection OFF Two Stages
5302 Pickup Value of Alarm Stage Rsef= 100 Ohm ‘(/
5303 Pickup Value of Tripping Stage Rset<= 20 Ohm 1
5304 Time Delay of Alarm Stage Rsef= 10,00 sec Backup
5305 Time Delay of Tripping Stage Rsef<< 1,00 sec / overcurrent
5306 Pickup Value of | SEF== Stage 0,40 A4 |4
5307 |Supervision Threshold of 20Hz Yokage 10V n ’- =
5308 Supervision Threshold of 20Hz Current 10ma Supe Is“)n

5309

Correction Angle tor | SEF 100%

0*

SI08

Resistance Rps

0,0 Ohm |

53114

Parallel Load Resistance

=oom| | >~ Calibration

™ Display additional settings

Primary fault resistances:
1to3kQ Trip stage
5to 8 kQ Alarm stage

Hinh 1.57. Cac gia tri cai dat cho chirc nang chéng cham dat 100% cugn stato
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Chtic ning bao vé ding ngudn phu c6 vu diém 13 bao vé duoc ca khi may phat
dang trong trang thai ding im.
1.3.14. Bdo vé chong cham chdp giita cdc vong ddy cing pha cudn day stato

Khi xay ra cham chap gitta cac vong day cung pha thi s€ c6 dong dién lon
chay quan trong cic vong day ndy, tuy nhién dong dién dau vao va dau ra cta cudn
day hau nhu khong thay doi = khé c6 thé phat hién bang cac bao vé qua dong
thong thuong hodc bao vé so I¢ch doc. Voi clu tric cia may phat thi rat hiém khi
xay ra sy cb gitta cac vong ddy, tuy nhién v6i loai may phat ma cudn day stato co
nhiéu vong (Cac may phat thuy dién 16n) thi nén dat bao vé¢ dé chéng lai dang su cb
nay. Mot trong cac nguyén 1y bao vé d6i véi mady phat c6 cudn diy phan chia thé
hién trén hinh 1.58 - Day 1a phuong phap bao v¢ so 1éch ngang cuén ddy may phat
dién. Mot giai phap khéc 13 sir dung ro le qua dong dau ndi vao giita trung tinh cia

hai phan cudn day.

(J) Re E;J ORe f;J O Re

81 SEE 81 szé 51 BEE

T E%]ﬁ}c:r CITE:‘H—’L’E? cT C.TEﬁB cT
i

R R1

J'U

Hinh 1.58. Bdo vé so léch ngang cudn ddy stato

Voiro le 7UM6xx:
Str dung nguyén ly bao vé dua trén gidm sat d 1é€ch dién 4p cua diém trung

tinh cua vecto dién ap ba pha. C6 hai phuong thirc dau ndi bao vé:
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Generator Unit transformer
da
dn

RML\M,J R13
UE

SIPROTEC

S
T

High-voltage cable

Hinh 1.59. Bdo vé chone sur co oitra cdc vone dav

- Phuong thtrc tiéu chuan: Nhu trinh bay trén hinh 1.59. Khi xay ra sy ¢ giira
cac vong ddy thi vecto dién ap ba pha mat ddi ximg va bién dién ap voi cudn tam
gidc hé ddu ndi tai dlu cuc may phat s& do duge do l1éch dién ap > ro le s& tac
dong. Tuy nhién khi xay ra su cd cham dét thi cudn tam giac ho nay van do dugc
dién ap va ro le c6 thé tac dong nham, dé tranh trudng hop nay thi trung tinh cta
cudn so cap cua VT bat budc phai duoc ndi téi trung tinh cudn day stato ciia may
phat dién. Do trung tinh cudn stato co thé co dién ap 1én téi dién ap pha nén bét
budc phai sir dung cép cao ap. Phuong thirc bao vé nay c6 do nhay cao, gia tri cai
dat chi phu thudc vao dién &p sinh ra do sy khong hoan toan dbi xung trong viéc bd
tri cudn day trén stato.

- Phuong thtrc d4u ndi khac (Hinh 1.60): Phuong thirc ndy c6 thé st dung khi

trung tinh ctia may phat duoc nbi dit qua may bién ap.

Generator Unit transformer

R14 R13

AT

UE
SIPROTEC

Hinh 1.60. Phuone thire hdo vé khac chone sir co oitta cdc vone dav

Khi xdy ra su ¢b cham dét thi dién ap do duoc tir VT phia trung tinh va phia

dau cuc 1a nhu nhau, do do dién ap dat vao ro le s€ bé“mg 0 va ro le khong tac dong.
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Khi xdy ra sy ¢b cham chap, chi VT phia dau cuc do duoc do dich chuyén dién ap
diém trung tinh, VT phia trung tinh mAay phat khong do dugc = co dién ap dit
vao ro le = ro le s€ khdi dong.

Pé dam bao cho bao vé ¢ du do nhay thi gia tri khoi dong thuong dit rat thap
(Khoang 2% hay 2V néu VT c6 dién 4p danh dinh thir cap 13 100V), nha san xuét
khuyén cdo nén lya chon gia tri nay theo thi nghiém thyc té.

1.3.15. Bdo vé chong cham dit cudn day roto (64R)

Mach cap dién cho cudn day roto khong ndi dat nén khi xay ra sy ¢d cham dat
mot diém s& khong gy nguy hai gi cho may phat. Tuy nhién néu c¢6 diém sy cb thir
nhat thi rat nhiéu kha nang s€ kéo theo diém sy ¢d tht hai, néu diém cham dat tha
hai xay ra tiép sau thi mot sé vong day cua cudn roto bi ndi tat qua diém cham dat
- tir trudng sinh ra bi l1éch va s& gay rung dong manh, c6 thé pha hiy két ciu co
khi.

+ To Exciter -

To Exciter

- —  SlipRings =—

Field Winding

Hinh 1.61. Phuong thirc don gian bdo vé cham dat cudn day roto

Churc nang bao vé chéng cham dat cudn day roto thuong dua ra tin hi€u canh
bao néu c6 diém cham dat thir nhat, tuy nhién khi d6 bat budc phai c6 thém thiét b
giam sat d6 rung va c6 kha nang gui tin hiéu cit may phat néu do rung qua mirc cho
phép.

C6 nhiéu phuong thirc bao vé dé chéng lai dang su cd nay, phuong thirc don
gian nhat trinh bay trén hinh 1.61 gém chi 2 bong dén véi diém ndi chung nbi dat.
Binh thuong hai dén sang déu nhau, tuy nhién khi xay ra tai nhanh nao thi dén bén
d6 s& bi tdi va dén cta nhanh con lai sang hon, nhuoc diém 12 néu su ¢ tai chinh
diém trung diém cudn day thi phuong phap nay khong phat hién dugc. Giai phap
gan tuong ty 12 ding mot dong hd do dién 4p (Hoic ro le) ndi nhu trong hinh 1.61,
khi xay ra cham dat thi ddng ho do s& 1éch vé mot phia tiy theo su ¢ trén nhanh
nao. Phuong thic nay ciing khong phat hién duoc diém cham dat tai chinh trung
diém cudn roto. D& phat hién cac sy ¢d nhu vdy can st dung phuong phap bom

thém ngudn phu vao mach roto.
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Hinh 1.62. Phirong phdp bom nguon phu xoay chiéu

- Phwong phdp bom nguén phu xoay chiéu (Hinh 1.62)

Pién ap xoay chiéu dugc bom vao mach roto cting voi mét ro le qué dong dau
ndi tiép (Ro le 64F). Tu C c6 tac dung han ché dong qua ro le khi ¢ su cd cham dit
va cach ly gitra mach roto dién 4p mot chiéu va mach bom ngudn ap xoay chiéu.

O ché d6 binh thuong, dong dién chay qua ro le gdm hai thanh phan:

+ Thanh phan dong dién dung chay qua dién dung ctia cudn roto so voi dat

+ Thanh phan dong ro thong qua cach dién cua roto (Tuy nhién thanh phan
nay co gia tri rat nho)

Dong dién khoi dong cua ro le can dit 16n hon tong hai thanh phan dong dién
trén day. Khi su cd cham dit xdy ra thi cac dién dung cua cudn day roto bi ndi tic
thong qua dién tro cia diém sy ¢ > dong dién qua ro le ting 1én > ro le khai
dong.

Phuong phap nay c6 nhuoc diém 14 ro le s& van hanh tot hay khong hoan toan
tly theo ché d6 ndi dat cua cudn day roto. Thong thuong dong dién chay xubng dat
s& di qua khu vuc 6 bi cta truc quay (Hinh 1.62), tic 13 di qua mang dau 6 bi. Tuy
nhién mang dau 6 bi khong dan dién t6t va ro le c6 thé khong du do nhay dé khoi
dong, van dé nay co thé khic phuc bang cach ting dién 4p xoay chiéu bom vao, du

dé choc thing mang dau din dong dién xubng dat. Phuong phap ting dién ap xoay
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chiéu lai gy ra van dé khac d6 1a c6 dong dién ro lién tuc di qua 6 bi va co thé gay
an mon dién héa manh - giai phap triét dé hon ca 1 str dung chdi than ndi dit, tao
duong dan tin cay vé dat.

- Phirong phdp bom nguén phy mét chiéu véi mdy phdt dién cé chéi than néi
dat (Hinh 1.63)

Phuong phap bom nguén phu loai mot chiéu (dc) sé tranh dugc dong di¢n qua
dién dung cua cudn roto voi dat.

DC Field Ground Relay
Field

+

) ')
<

Grounding
Brush

\VAAVIAVIAVILVIRY

Hinh 1.63. Phurong phdp bom nguon phy mét chiéu

Phwong thirc bao vé diung trong ro le SIEMENS 7UM6xx: Ro le 7TUm6xx sir
dung phuong phép tinh toan dién tré diém sy cd dé phat hién cham dat (Hinh 1.64),
dién ap bom vao 1a dién ap xoay chiéu voi tan sb ciia hé thdng, dugc 1y vé qua may
bién dién ap dau cuc. Céc dién trd trén so dd duoc st dung dé han ché dong qua ro
le, tu C dé cach ly gitra bén dién ap mot chiéu & xoay chiéu.

bién ap bom vao mach va dong dién thu dugc sé dugc dua vao trong ro le dé
tinh toan dién tr& cham dat (Twong tu phuong phap bao vé cudn stato dung ngudn
phu). Néu gia tri dién tro tinh todn dugc nay nho hon gid tri cai dat thi ro le s€ khoi
dong. Phuong phap ndy c6 thé phat hién cac sy ¢b cham dat voi tong tré cao t6i
30kQ trong diéu kién 1y tuong (Theo thong bao ctia nha san xuat).

Ro le ciing c6 chirc ning phat hién su ¢d cham dit cudn diy roto bang cach
bom thém ngudn xung vudng (Cuc tinh thay d6i rat cham khoang 1+4 1an/ gidy), do
ngudn co tan sb rat thap nén tic dung ctia ngudn nay gan twong ty nhu phuong phap

bom ngudén mot chi€u da trinh bai & trén.
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Hinh 1.64. Chirc nang bao vé trong 7UM6xx

1.3.16. Bio vé chéng déng dién mdy phdt dang & trang thdi nghi (Dead Machine

Energization hodc Inadvertent Energization)

Hinh 1.65. Roto bi su ¢é khi déng dién mdy phdt & trang thdi nghi

Pay 1a hién tugng bat ngd dong dién may phat dang ¢ trang thai dimg hoat
dong hodc di khoi dong nhung chua kiém tra dong bd. Ly do xdy ra hién tugng
dong dién bat thudng nay co thé do may cit bi phong dién trong budng cit, hodc hu
hong mach diéu khién hodc do 18i van hanh. Khi may phat dién dugc dong dién ma
khong c6 kich tir né s& hoat dong nhu mot dong co khong dong bo, khoi dong véi
do trugt 16n va gay ra dong cam g 1on trong cudn roto. Cac bdo vé thong thuong

clia may phat thuong khong 4p dung duoc do nhiéu 1y do: Bao vé dang bi cdm hoat
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dong (May phat dang nghi, thio ciu chi mach ap VT, ngit ngudn dc cta hé théng
diéu khién), tc do phan tmg cham, ...

Chuic ning bao vé chdng hién tugng dong dién may phat dang & trang thai
nghi s& chi can thiép khi tan s6 ctia may phat thdp hon ngudng lam viéc (Mdy phat
dang & toc do thap hodc dang dimg im) hodc khi dién 4p cia may phat thap hon
dién ap thap nhat cho phép = c6 thé sir dung cac so d6 bao vé nhu:

- Ro le qua dong véi khoa tan sé thap (50 & 81U) (Hinh 1.66, v6i 81U: Ro le
tan sb thép; 60: Ro le giam sat dién ap, ro le nay co6 tdc dung phat hién sy mat dién
ap tht cap ciia VT, ro le so sanh dién ap tir hai VT dé thuc hién chirc niang giam sat;
62: Ro le thoi gian, 86: Ro le lockout).

| :
O

000 62

® -
& "
@ 0.5sec Pickup @

0.1sec Dropout

-DC
Hinh 1.66. Bdo vé chong déng dién mdy phdt ¢ trang thai nghi - dimg ro le tan sé thap

Ro le 81U giam sat tan s, khi tin sé thip hodc biang 0 thi ro le s& dong tiép
diém cho phép su tac dong cua ro le qua dong (50). Ro le qua dong 50 c6 thé dit
v6i dong khoi dong thap dé ting d6 nhay.

- Ro le quéa dong véi khoa dién ap thip (50 & 27): Hoan toan twong tur so do
trén tuy nhién ro le tin s thap 81U duoc thay bang ro le dién ap thap 27.
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Hinh 1.67. Bdo vé chong déng dién mdy phdt ¢ trang
théi nghi - dimng ro le dién dp thap

- Ro le 7UM6xx: St dung nguyén 1y bao vé qua dong v6i khoa dién ap thép.
Chuc ning giam sat chdng hién twong mét dién ap thir cip cua VT ciing duogc tich
hop trong ro le.

I.4. Gi6i thiéu vé ro le bao vé khoang ciach 7SA5xx
1.4.1. Gidi thigu vé role kj thudt sé ho 7SA5xx

Role k¥ thuat thudc ho 7SA522x dugc thiét ké dé st dung bao vé cho dudng
day truyén tai voi chitc ning chinh 13 bao vé khoang cach, kém theo diy du céac
chic ning bao vé dudng day khac. Role c¢6 thé st dung cho cac dudng day
c6/khong c6 hé thong tu bu doc, ché dd ndi dat hé thong co thé 1a ndi dit truc tiép,
trung tinh cach dién, ndi dat qua tong tré hodc cudn dip hd quang Peterson. Phuong
thirc bao vé c6 tinh tdi ca truong hop cd/ khong ¢ hé théng truyén tin lién dong.
Céac chirc ning chinh tich hop trong role duoc thé hién trén hinh 1.68. Cac chirc
ning chinh va dic diém dic biét cua role s& dugc gidi thiéu trong cac phan tiép
theo.
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Hinh 1.68. Chirc nang chinh cia role 7SA522x

1.4.2. Chirc nang bao vé khodang cach (21 & 21IN)

Nguyén 1y bao vé khoang cach di duoc gidi thiéu chi tiét trong tai liéu Heé
thong ro le bao vé trong tram bién ap - Phan co ban. Cac loai dic tinh thuong dung
va pham vi st dung cting da duoc gidi thi¢u.
1.4.2.1. Phat hién su ¢ cham dat

Viéc phan biét chinh xac giira sy ¢ pha - pha va su cd pha dat c6 tac dung
quan trong do:

- Lya chon dung mach vong tinh toan téng trd su co: Role sir dung cach tinh
toan hoan toan khac biét giira sy ¢6 pha - pha va pha - dat

- Pic tinh tac dong thuong duoc cai dit khac nhau cho sy ¢d pha-pha va pha-
dat.

-bé phat hién chinh xéc su ¢ cham dét role dua vao 3 yéu tb:

+ Dong dién thir tw khong 31,: Dong dién nay duoc tinh toan tir tong 3 dong
dién pha (Chi liy thanh phan co ban, loai bo cac thanh phan séng hai bang cac bo
loc s6). Pé tranh 1am viéc nham khi do dong khong can bang sinh ra do truc tric
trong mach nhi thtt CT hodc do sy bdo hoa khong déu cua cac CT trong trudng hop
su ¢b pha-pha, role str dung chirc ning tw dong ting dong khoi dong 37, theo dong
dién pha.

+ Dong dién thir tw nghich I,: Trong truong hop duong day mang tai ning thi
ngudng khai dong cia chirc nang 310 c6 thé qua 16n, trong trudng hop nay cé thé sir
dung thém thanh phan dong dién TTN dé phat hién su ¢ cham dat. Néi chung véi
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su ¢b cham dat mot pha (N'V) thi thanh phan dong TTN xép xi bang thanh phan
dong TTK.

+ Giam sat dién ap trung tinh cua vecto dién ap ba pha (Pién dp thir tu khong
3U,y): Cac su cd cham dét s& sinh ra dién ap TTK, giam sat thanh phﬁn nay co thé
phat hién dugc cac su c6 cham dt.

Logic phat hién sy ¢6 cham dat trong role 7SA522x 1 t6 hop cia ca yéu to
trén.
1.4.2.2. Cac mach vong tinh toan tong trd

Role str dung cach thire tinh toan khac nhau cho su ¢b pha - pha va pha - dt.

- V6i sy ¢ pha - pha: Mach vong tinh toan s& duoc khai dong khi dong dién
trén hai pha su c6 vuot qua ngudng, gia thiét hai pha su c6 14 A & B thi tong trd s&
duogc tinh theo cong thuc Z, = Mvé tuong tur cho sy ¢b gitra cac pha con lai.

A B

- Su ¢d pha - dat: Mach tinh toan cho chirc ning nay s& khai dong khi chire
nang phat hién sy ¢d cham dét kich hoat. Téng tro khi xay ra su cd gitta pha A véi
dat duoc tinh nhu sau: Z, = N v6i Zg 14 tong tré cuia duong dan tro vé dat.

JZ

Bdng 1.6. Cdc mach vong do lwong véi sw c6 pha - pha & pha - dat

Fault Loop Equation

Single phase to ground Zag=Va/l (1+ko) 1a
AG, BG, CG Zp= Vp/ (1+ko) I
Zcg= Vel (1+k) Ie

Three phase Zxsc= Vamic/ Iamic
ABC
Double phase Zag= (Va- Vp) / Ia- I
AB, BC, CA ZBC: (VB' Vc) / IB' IC

Zca=(Ve-Va) /-1
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Céac mach vong tinh toan nay dugc thuc hién déng tho1 nén role con goi la loai
“Non - switched” - Ap dung véi role 7SA522 (Céc role doi cii thudng chi c6 mot b
phan tinh toan tong tr& & hudng duy nhat, khi sy cb xay ra thi bd phan khéi dong
va lua chon loai su cd s& dua tin hiéu twong rng vao mach tinh toan - c6 tén goi la
switched type, diéu niy c6 thé dan téi bao vé lam viéc c6 thoi gian tré - role so
5SA511 van st dung co ché nay). Mot thuat ngit nita thudng gip 13 “Full scheme
distance portection”: Nghia 12 role c6 cic phan tir tinh toan riéng biét cho sy ¢b pha
va su ¢b cham dat, véi role cho phép cai dat 3 vung tac dong s€ c6 3 vung x 6 phén
tr mdi ving = 18 phan tir do va tinh toan riéng biét.

- Céc tinh toan trén day con sir dung cho ca cic pha khong sy ¢6 (Nhu vay ¢
té)ng cong 6 mach do: 3 mach cho su cd pha - dat & 3 mach cho su ¢ pha - pha),
tuy nhién gia tri tong trd tinh todn duoc & cac pha khong sy ¢d s& 16n hon rat nhiéu
s0 Vi tong trd pha su ¢b va do d6 khong gy anh huong dén sy 1am viéc chon loc
cua bao ve.

- Role ¢6 thé duge trang bi dic tinh t&r giac hodc Mho tuy theo dit hanh, néu
c6 ca hai dic tinh thi ddc tinh Mho thudng sir dung cho sy ¢b pha - pha, con dic
tinh tir giac thich hop st dung véi cac su ¢ pha - dat.

1.4.3. Chirc ndang phat hién dao dong dién (21 & 21N)

Ban chit cua hién tuong dao dong di¢n da dugc trinh bay trong muc [.3.11
(Out of Step Protection), dé phat hién hién twong nay thi nguyén 1y co ban la dya
theo téc d6 bién thién tong tré dZ/dt.

Impedance

X = I
AX1
‘“m AX2 @/ﬁad

I~

AR3 AR2  AR1 Short-circuit impedance

Hinh 1.69. Qui dao téng tro khi dao dong dién va khi sy co

Khi hién tugng dao dong dién duoc phat hién thi role s€ s€ bi khoa, do do can
c6 phuong phap dam bao phat hién chinh xac, tranh khoa bao vé¢ mot cach khong
can thiét. Role 7SA522x st dung co ché giam sat sau ddy dé dam bao xac dinh
ding hién tuong dao dong dién

- Giam sat tinh don di¢u cua qui dao: Khi xay ra dao dong di¢n thi qui dao
bién thién tién trién déu, cac gia tri AR & AX do dugc thuong khong thay doi vé

dau, tuy nhién khi sy cd xay ra thi cac dai lugng nay co thé xay hién tuong dbi dau.
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- G1am sat tinh lién tuc cua téng tr¢ do dugc: Véi dao dong dién thi gia tri
téng trd bién thién déu déu, khi sy ¢d xay ra thi tong trd ngay lap tic dat toi gid tri
tong trd su cd va hau nhu khong thay doi tiép sau do.

- Giam sét tinh déng nhat cua qui dao: V&i dao dong dién mirc d6 bién thién
cia AR & AX sau mdi lan do thuong khong vuot qua mot ngudng cho phép, voi su
co thi cac gia tri nay bién thién dot ngot.

- Dya theo 3 dic tinh ndy c6 thé thay rang: Khi xay ra su bién thién dot bién
clia tong tré thi chirc ning phat hién dao dong dién ngay lap tirc s& bi hity bo.

- béc tinh xac dinh dao dong di¢n thuong bao trum cac ving téng tré da cai
dat va bao gom hai dic tinh ddng dang, khoang cach gitra hai dic tinh niy xac dinh
bang gia tri AZ. Thoi gian vecto tong trd di qua gitra hai dic tinh nay duoc so sanh
v6i gia tri d3 cai dit, néu 1én hon = chi béo cua dao dong dién, néu nhé hon > chi
bao cua sy cd.

- Role con cho phép khoa riéng 1¢ timg ving bao vé, khong nhat thiét phai
khoa toan b, diéu nay duoc 1y giai nhu sau: thuong cac dao dong di¢n tién trién du
nhanh trudce khi thoi gian cai dit ciia ving 3 bi dém hét. Hodc d6i khi c6 thé sir
dung chtrc nang khoda cac vung va khong khoa vung 1.

1.4.4. Chirc nang phdt hi¢n nguén yéu hodic mé mdy cit dau doi dién (Weak
Infeed or Breaker open condition)

Trong truong hop dudng diy dugc cp ngudn tir 2 phia, trong d6 mot ngudn
c6 cong sudt ngin mach nho (Ngudn yéu): khi su cb xay ra thi dong cp tir phia
ngudn yéu cé thé khong du 16n va role phia d6 s& khong tic dong (Phia A trong

hinh 1.70). Truong hop twong ty c6 thé xay ra khi may cit & dau ddi dién (O xa)

mo.
A 1~0 I >> i Zo <<
N Sz
[
l\ ~’: |I || >< [r\n n‘ \( I—I|—|

Hinh 1.70. Hién tirong nguon yéu

Trong truong hop nay so do truyén tin hiéu cho phép s& khong nhan duge tin
hiéu cho phép tir role phia ngudn yéu (So d6 truyén tin hiéu cho phép yéu cau tin
hi€u phai duoc truyén va nhan tur hai dﬁu) - hé théng bao v¢ khong thé loai trir sy
c¢b nhanh chong.

Phuong an xtr 1y dugce ap dung trong role cac role khoang cach nhu sau:
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- Role dugc trang bi chirc nang tu dong guri lai tin hi€u nhan duogc (Echo) to1
role da guri tin hiéu mac du ban than né khong khaoi dong.

- Khi role dau d6i dién nhan duoc tin hiéu phan hoi sé cat tirc thoi.

- Tai dau ngudn yéu: dé phat hién sy c¢b phai thém chirc nang phat hién dién ap
thap (Khi su c6 dién ap s& giam thap hon khi qua tai) - Pau ngudn yéu ciing s& duoc
cat khi cac diéu kién sau thoa man:

+ Da nhan dugc tin hiéu tir dau dbi dién

+ Role dién 4p thap cho phép

+ Role khoang cach khong khoi dong

Bang cach sir dung logic tac dong nhu trén thi role hoan toan loai bo dugc anh
huong ciia ngudn yéu hodc khi khong phat hién dugc hién twong may cat dau dbi
dién dang md.

1.4.5. Chirc néing béio vé qud dong (Dw phong hodic bédo vé khén cip)

Role dugc trang bi thém chuc nang bido vé qua dong, chirc ndng nay lam
nhiém vu bao vé du phong hoac bao v¢ trong mot s6 tinh trang khén cép.

Churc nang bao vé khoang cach chi hoat dong duoc khi ¢6 du tin hi¢u U & I,
truong hop dién ap cap toi role bi mat (C6 thé do ngin mach hodc hd mach thir cap
VT) thi chirc ndng bao vé qua dong sé dugc tu dong kich hoat (Chirc nang nay chi
can dong dién dé hoat dong). Hi¢n tuong mat ap tor mach VT c6 thé dugc phat hién
dira theo mot trong cac diéu kién sau (Xem thém muc 1.2.10.5 va 1.2.10.6):

- Chtrc nang giam sat di€n ap cua ban than role

- Tin hiéu tir tiép diém phu ctia aptomat mach thir cAp cua VT.

Néu chue ning bao vé qua dong dugce cai dit dé sir dung nhu bao vé du phong
thi n6 s€ hoat dong hoan toan doc 1ap voi cac chirc nang bao vé, giam sat khac.
1.4.6. Chirc ning chong dong vao diém sw co (SOTF - Switch on to Fault)

Chirc ning bao vé qua dong nay hoat dong tirc thdi khong thoi gian tré. Chuc
ning nay sé hoat dong khi dudng day duoc cip dién tré lai, Iy do sir dung la: khi
dong dién tré lai cho mot dudng day thi rit c6 kha ning sé xdy ra su cb do quén
chua thao tiép dia di dong, do chwa phat hién hét cac su cd...do d6 can co chire ning
bao vé voi thoi gian tic dong rat nhanh dé “chd” sin trong cac tinh hudng nay, néu
su ¢6 khong xay ra thi cac bao vé nay sé& tu dong duoc giai trir sau mot khoang thoi
qui dinh. Chirc ning nay ciing duoc st dung phdi hop véi chirc ning tu dong lai.

Chtrc niang SOTF duoc kich hoat dua theo tin hiéu cua tiép diém phu khoa
diéu khién (Pong may cat bang tay) hoic cac tin hiéu khac thé hién sy déng dién

duong day (Tuy theo cai dat).
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Chtic ning nay ciing c6 thé thuc hién bang bao vé khoang cach voi ving 1 mé
rong (Z1B) dugc kich hoat.
1.4.7. Chirc néing dinh vi sw c6

Chtic nang dinh vi sy ¢b trong role 7SA522x doc 1ap v6i chiic ning bao vé
khoang cach. Cac churc nang bao vé chi lam nhiém vu kich hoat viéc ghi gia tri U &
I khi su cb xay ra voi tan sb léy mau thich hgp. Do d6 chitc nang dinh vi su ¢ hoan
toan co thé xac dinh duoc vit tri sy ¢d ké ca khi chirc ning bao vé khac (Ngoai bao
vé khoang cach) tac dong, tuy nhién ciing luu y rang viéc dinh vi su c6 ngoai ving
béo vé thudng khong chinh xac do anh hudng ciia cac ngudn khac bom vao.

Vi tri ctia diém su ¢b thuong dugc xac dinh thong qua dién khang tir diém do

U,
7 _ 7 fault . ,
V01 X fault (Q) Xsme,., . Ly

X/ km) Sault

re e s A \ Xﬁmlt(Q)
to1 vi tri sy ¢0 theo phuong trinh: L, =———
do chi str dung dién khang dé dinh vi sy ¢b do: khi x4y ra sy cd thi téng trd tai diém
su ¢6 thuong c6 tinh chét dién trd (hd quang), néu sir dung gia tri nay s& thi két qua
do duoc s& bao gom ca dién trd diém sy ¢d chir khong chi dién tro duong day do d6
s& cho két qua khong chinh xAc.

Céc gia tri U & I phuc vu cho viéc dinh vi dugc luu trit tron role: qué trinh ghi
bat dau khi su c¢b xuat hién va s& két thuc trude khi mo may cit. Qué trinh ghi két
thuc trude khi mé may cat dé dam bao chi ghi duy nhat cac thong s6 U & I cua sy
cd, khong ghi cac gia tri nhiéu loan sau khi da cat may cat. So sanh voi chiic ning
bao v¢ khoang cach véi khoang dir liéu nho hon ntra chu ky thi chitc ndng dinh vi
su ¢ c6 khoang thoi gian 1ay dir liéu dai hon rat nhiéu (Bao gom ca thoi gian cit
may cat). Vi tri diém su c¢b dugc xac dinh theo ting cip gid tri U & 1 ghi duogc, dé
tang do chinh xac mot so role lay gi tri trung binh ciia khoang cach xac dinh duoc
boi ting cdp gia tri trén.

Céc yéu t6 anh hudng dén do chinh xéc cua dinh vi diém:

- Anh huéng cta dudng day song song: Khi c6 dudng day song song thi tong
tro TTK cia duong day bi thay doi do anh huong twong hd. Pé bu trir cho anh
hudng nay cé thé dua thém tin hiéu dong TTK do duogc cua dudng diy song song
vao role cia duong diy con lai, tuy nhién diéu nay chi thuc hién dugc néu hai
duong day di ra tir cung mot tram.

- Anh hudng ciia tai cia dudng day: Dé truyén tai cong suat trén duong day
can c6 mot gbc léch gitra vecto dién 4p hai dau duong day, khi su cd xdy ra thi mot
cach gan ding c6 thé coi dong su ¢ dén tir hai phia ciing 1éch nhau mot goc tuong

tu. Diéu nay dan téi dién khang do dugc tai dau truyén cong suat sé c6 xu huong
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nho hon va tai diu nhén cong suat sé do duoc gia tr1 dién khang 16n hon (Hinh
1.71), do @6 vi tri diém su c6 s& khong thé xac dinh chinh xac.

Véi céc role ¢ kha ning dong bo dién ap va dong dién hai dau dudng day thi
o thé su dung thudt toan dinh vi dya theo tin hi¢u tir hai phia véi dd chinh xac s€
cao hon (ap dung vdi ho role 7SA6 va 7SD6).

Y, u
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Hinh 1.71. Anh hudng cia dong cong sudt t6i gid tri tong tré do dwoc

I.5. Gi6i thiéu vé ro le biao vé qua dong 7SJ62x
L.5.1. Gidi thi¢u vé role ky thudt sé ho 75J62

Ho role 7SJ62 duoc thiét ké dé bao vé cac 1o duong day, role co thé sir dung
bao vé cac duong ddy trong mang trung tinh cach dién, ndi dat truc tiép, ndi dat qua
tong tro, ...

Céc chirc nang chinh cia role bao gdm: Chirc ning bao vé qua dong pha, qua
dong cham dat, tily theo dat hang role c6 thé 13 loai qua dong c6 hudng hodc khong.
bac tinh 1am viéc 1a loai ddc 1ap hoac phu thudc theo ti€u chuan hodc do nguoi
dung tu thiét 1ap. Role c6 kha ning phat hién cac su cd cham dat tong tré cao, ngoai
ra con ¢ thém céc chirc nang khac nhu ty dong lai, tan sé thip, qua/thap dién ap,
qué dong thir tu nghich.

L.5.2. Chirc ndang bdo vé qua dong

Chtrc ndng bdo v¢ qué dong hoan toan twong tu nhu da trinh bay trong cac loai

role Siemens & cac chuong trudc (Tham khao Error! Reference source not
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found., Error! Reference source not found., Error! Reference source not
found.)

Chuc ning dinh huéng cong suat da trinh bay chi tiét trong bai giang cua 16p
dao tao co ban.

1.5.3. Chirc niing bdo vé chong sw co6 cham dit thodng qua lip lai (Intermittent
ground fault protection)

Chtic ning bao vé ndy c6 nhiém vy phat hién cac sy cb thoang qua, lip lai.
Cac su cb dang ndy co6 thé xay ra trong thoi gian rat ngan vai mili gidy sau dé ty
loai trui r6i lai xuat hién tré lai, do thoi gian xuét hién c6 thé rat ngan nén cac bao vé
qua dong c6 thé khong du thoi gian dé khoi dong. Dang su ¢d nay chi c6 thé loai trir
khi d& chuyén bién thanh sy ¢ duy tri.

Co ché phat hién sy ¢ dang nay dua trén nguyén 1y: Giam sat dong dién thir
tu khong 37, d6 16n dong TTK nay khong chi gdm thanh phan tin s6 co ban ma ca
céc song hai dén tan sé 400Hz va thanh phan mét chiéu dc vi tt ca cac thanh phan
nay déu gy ra phat nhiét trong cap hodc duong diy. Bat ctr khi ndo thanh phan
dong dién nay vuot qua ngudng, role s& khoi dong va bo dém ghi nhé mot 1an khoi
dong. Néu sb 1an dém duogc vuot qua ngudng thi role s& phat ra canh bao phat hién
su c6 cham dat thoang qua, lap lai.

Churc nang dac biét c6 hiéu qua khi bao vé cac duong cap, dé phat hién sém
cac hién tuwong phong dién trong cap do cach dién kém hodc nudc xam nhap vao cap
qua cac dau ndi.

1.5.4. Chirc ning dinh vi sw cé (Fault Location)

Churc nang dinh vi su ¢d hoan toan doc 1ap véi cac chirc nang bao vé khac,
chtrc ning nay c6 thé ap dung cho dudng day véi toi da 3 phan doan, mdi phan doan
lai 12 mot chung loai duong diy khac nhau, khi thong sé vé& cac doan duong day
khong diy du thi role s& st dung mdt gia tri tong tré dudng diy chung cho moi
phan doan.

Nguyén 1y hoat dong: Chuc ning dinh vi sy ¢b trong role 7SJ62 dya trén
nguyén 1y do tong trd. Role s& 1ay mau tin hiéu dong va ap véi tan sé 14y mau 1a 16
mau/ 1 chu ky, qué trinh 1dy méu s& thyuc hién ngay khi role tic dong va két thuc khi
may cit da cat. Nhu vay thoi gian 14y mau gan bang véi thoi gian tic dong ciia may
cat, va do thoi diém léy mau nhu vay sé tranh dugc anh hudng cua cac nhiéu loan
dén gia tri do duogc.

Hoan toan tuong tu nhu véi bao vé khoang cach, role s€é xac dinh mach vong
su ¢b dua theo chuc nang bdo v¢ qua dong, vi du khi chi c6 chic ndng qud dong

cham dat pha A khdi dong thi role s& tinh toan tong tré dwa theo mach vong A véi
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dat va tuong tu cho cac truong hop con lai. Khoang cach t6i diém su ¢ duoc xéac
dinh dya theo dién khang, cach thuc tinh todn xac dinh hoan toan tuong ty nhu
trong bao v¢ khoang cach (Tham khao muc 1.4.7).
1.6. Gi6i thiéu vé ro le bio vé so 1éch thanh cai 7SS52x
L.6.1. Gidi thigu vé ro le ky thudt sé6 ho 7SS52x

Bio vé so léch thanh gop co vai trd quan trong do thanh gép 1a néi két ndi cua
rat nhiéu phan tir, do d6 hé thong bao vé bat budc phai co thoi gian tac dong cuc
ngan dé dam bao on dinh cta hé thong, giam thicu thiét hai. Cac loai bao vé cii
thudong c6 thoi gian tac dong twong ddi dai (0,5 gidy), tuy nhién cac ro le hién dai
(Chu yéu st dung nguyén 1y so 1éch tong trd thip c¢6 him) co thé co thoi gian tac
dong chi trong vong 1 chu ky, cong thém thoi gian tac dong ciia mdy cat thi kha
nang loai trir sy ¢b sau 0,1 gidy 1a hoan toan c6 thé. Do tinh chat quan trong cta hé
thng thanh gbp nén hé thong bao vé bat budc phai c6 do tin cdy cao: Chi duoc
phép tac dong cat khi co sy ¢b thyc. Dé gidi quyét van dé nay thi hé thong bao vé
thanh gop thuong duge thiét ké dé tic dong duwa trén it nhat hai dai luong do luong
doc lap, hoac it nhat 1a 2 phz‘in tor cung tac dong dé dua tin hiéu cit toan bd may cat
trong ving duoc bao vé. So dd trong hinh 1.72 trinh bay nguyén Iy dam bao do an
toan, tin cdy khi thiét ké hé théng bao vé thanh gop (3 kénh do luong, tac dong doc
lap).

Substation

level I’
-]

Bay units

LSAZ180uagpen.eps

—

1} Feeder currents, isolator status
trip commands
2 Isolator status

Hinh 1.72. Céu triic bdo vé kiéu phdn tan
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Hinh 1.73. Nguyén Iy "2 trong 3" dam bdo an toan cho hé thong BV thanh gép

Ro le bao vé so léch thanh gop 7SS52x co cau triic phan tan gdm hai phan
riéng viét: Khdi trung tam (Central unit) va cac mé dun ngin 16 (Bay unit). Chtic
nang chinh cua ro le 1a dé bao vé cac hé thong thanh gop.

Nguyén 1y bao v¢ hoan toan tuong tu cac loai bao v¢ so I¢ch khéc: dua trén sy
so sanh tong dong di vao & di ra cua dbi twong dugc bao vé. Néu diéu kién nay
khong dugc thoa méin nghia 1a da co sy ¢b xay ra trong ving dugc bao vé.

Céc phuong trinh va 1y ludn trén ddy hoan toan dung voi cac dai luong so cip,
tuy nhién do cac thiét bi bao vé lam viéc thong qua tin hi€u tir CT nén s€ can co cac
hiéu chinh: Do CT ciia cdc ngan 16 co ty sb bién khac nhau = néu khong c6 khau
bién ddi tin hiéu dong di¢én trudc khi dua vao khau so 1éch thi ro le sé tic dong
nham. Ro le 7SS52x c6 khau xir 1y tin hiéu dong dién bang phan mém, do d6 khong

yéu cau tat ca cac CT cua cac ngdn 10 phai ¢ ty s6 bién giong nhau.

LsAZ7A4bgpen.aps
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Central unit 785522
Hinh 1.74. Chirc ning bao vé cia cdc khoi
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ly+lo+13..41,=0

Hinh 1.75. Hé thong thanh gép véi nhiéu ¢ dwong ddy

Mot trong nhimg diém can chi y khi thuc ctia bao vé so 1éch thanh gép 13: Khi
xay ra su cd ngoai ving rat dé xay ra hién trong bdo hoa may bién dong tai ngan 16
bi su ¢d. Piéu nay duoc giai thich nhu sau: Khi xay ra su ¢ trong ving thi cac ngin
16 s& cung chiu mot phan nao d6 ctia dong ngan mach téng = Kha ning xay ra bio
hoa CT it hon, khi xay ra su c6 ngoai ving thi dong chay qua ngan 1§ sy c6 1a dong
ngan mach tong > CT tai ngin 16 nay c6 thé d& dang bi bdo hoa > giy ra sai s6
trong phép do cua bao vé so 1é&ch = bao vé co thé tac dong nham. Ro le 7SS52x
dugc trang bi cac giai thuat xir 1y tién tién dé giam thiéu anh hudng cua hién tugng
bdo hoa méy bién dong , co ban cac giai thuat ndy gdm cac phan sau:

- Dong so 1éch 1a tong vecto ctia cac dong dién vao/ra hé thong thanh gop

- Phuong thirc ham bao vé

+ Str dung dong dién ham: 1a tong dai s6 cua cac dong dién vao/ra hé thong
thanh gop

+ Panh gia, xt 1y tin hiéu theo ting nira chu ky (Pic biét c6 tac dung dé
chéng lai anh hudng cua thanh phan dong mot chiéu dc trong dong su cd)

- Phuong thuc ddm bdo thoi gian tdic dong nhanh: Panh gia dong dién ngay
trong vai mili gidy dau tién khi sy cd xuét hién khi bién dong chua kip bi bio hoa.

Chi tiét s& trinh bay trong cac muc tiép sau.
L.6.2. Gidi thudt lam viéc voi gid tri turc thoi cua dong dién
[.6.2.1. Dong dién ham

Dong dién ham dugc hinh thanh dya trén téng dai s cua tat ca cac dong dién
do dugc, muc dich st dung dong ham la dé tranh cho bao vé tac dong nham. Dong
dién ham duogc x1r Iy qua khau smoothing, do d6 gia tri cia dong ham ludén gitr dugc
xu thé 6n dinh, thé hién gia trj tirc thoi cua dong ham va gia tri sau khi qua khau

smoothing.
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Is '
e function with time constant Is, mod

T=64 ms

i

Hinh 1.76. Dong dién ham trong ro le 75552x

1.6.2.2. Béc tinh lam viéc ctia bdo v¢ so I¢ch thanh gop 7SS52x

Dic tinh 1am viéc cia bao vé so 1éch thanh gop phai tinh toi tit ca cac yéu to
nhu dg 16n ctia dong ngén mach min/max, dic tinh va tai ctia CT, ché d6 ndi dat cua
hé théng...Pic tinh 1am viéc ciia bao vé 7SS52x duoc xac dinh boi hai dai lugng:
Heé s6 ham k va gidi han dong dién so 1éch Id>.

Dong di¢n ham “Ig,;mod” trén hinh 1.77 1a dong dién sau khi da qua khau
(Thuat toan) lam min (Smoothing), va tuong tu véi ro le so 1éch 7UT6xx thi dong
dién ciing dugc thé hién trong hé don vi tuong ddi so véi dong dinh mirc. Do & ché
d6 binh thuong dong dién so 1éch s& rat bé nén truc X (Truc hoanh) trén hinh 1.76

con dugc coi la duong dac tinh tai.

Differential Fault Characteristic
F 3 * -
currelrét Y k =0.80
: uy
2
o
Tripping zone 5
. 5]
| &
[0
L
[&]
. (=
0 3
: S
s Stabilizing zone : o
s/ k= 0.10_
/ ’/—
Id= -~
45° Normal load line
Id> superv. ﬂa‘_
0 Stabilizing current
Is, mod

Hinh 1.77. Bdc tinh lam viéc cua BVSL thanh gop 75552x
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Hé s6 ham c6 thé dat tir 0,1 + 0,8 cho cic ving bao v¢ so 1éch riéng biét cho
ting thanh gdp va dat tir 0 + 0,8 cho chirc ning kiém tra (Check zone).
1.6.2.3. Bac tinh tac dong do nhay cao

Ro le ¢ trang bi thém déc tinh véi d6 nhay cao (thuc chat 13 ha thép mot phﬁn
dic tinh tac dong). Chiic ning nay s& duoc kich hoat tai khoéi diéu khién trung tim
(central unit) thong qua mot dau vao nhi phan tuy dat.

Chtrc nang nay phu hop vé6i cac hé théng c6 dong cham dat bé, vi du nhu ludi
dién c6 trung tinh ndi dat qua tong tré cao. Chirc nang nay duoc khoi dong khi xay
ra sy c6 mot pha (v6i diéu kién “Sens. charact. (6320A/CU)” dugc dit & ché do
“Released”)

Differential current
Id

ld> BZ

Zone of increased sensitivity

Id> BZ s. char.

1
s | [Normal load line
|

= ]

0 Is< BZ s. char. Stabilizing current
Is, mod

Hinh 1.78. Ddc tinh tac dong dé nhay cao

Gia tri cai dat ciia dong khoi dong ngudng thap “Id> BZ”: trudc tién can xac
dinh d¢ 16n cua dong ngan mach nho nhét c6 thé xuat hién, gid tri cua “Id> BZ” nén
nho6 hon khoang 20% so véi gid trj dong ngan mach nay. Mit khac dé tranh truong
hop mach dong ctia mot ngan 16 nao d6 bi hu hong co thé gy dong so léch bang
ding dong dién cua ngédn 10 d6 thi ngudng khoi dong “Id> BZ” phai dat 16n hon
30% so vo1 dong tai 1on nhét cua céc ngan 1§. Gia tr1 chinh dinh cu thé nhu sau
1.3x1 <I,BZ<0.81

max feeder shortcircuitmin *

Gié tri “Id> BZ s. char. (6109A/CU)” ding dé chinh dinh gia tri khoi dong
cho dac tinh tdc dong dd nhay cao, do dac tinh nay dung & céc hé théng c6 dong
cham dit bé, thim chi nhé hon ca dong tai (Trung tinh ndi dat qua tong trd cao),

nén dong khoi dong nay thudng dat thdp hon dong tai danh dinh. Va tuong tu dong
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khoi dong nay nén nhé hon 20% so v6i dong ngan mach nho nhat dé dam bao do
nhay.

Tuy nhién, khi xay ra su ¢6 mach dong mot ngan 16 ¢ luc tai dang cao c6 thé
lam chirc nang nay tac dong nham, dé ngin ngira hién tugng niy c6 thé s dung
thém khoéa dién ap thu ty khong (U)).
1.6.2.4. Panhgia dong dién ngay giai doan dau khi sy ¢6 xuat hién

O ché d6 binh thuong, tir thong trong mach tir ctia CT chi chiém vai phan trim
so v6i ngudng bao hoa do cac CT dung cho muyc dich bao vé thudng co hé sb gidi
han dong dién cao. Do tir thong c6 gia tri nhé nén khi xay ra sy c6 mach tir s&
khong thé bdo hoa ngay 1ap tirc ma can c6 mot thoi gian tré dé tir thong tang t6i gia
tri bdo hoa, trong thoi gian tré nay thi CT van hoat dong chinh xac = thong tin vé
dong dién trong khoang vai mili gidy sau sy c6 1a mot dai luong co thé tin ciy dé xir
ly.

Ro le 7SS52x c6 trang bi thudt todn sur dung tin hi¢u trong nhirng mili gidy
dau tién khi su cb xdy ra. Dé phat hién su cb thi ro le cin ctr theo tdc d6 bién thién
dong dién chay qua ddi twong (Thuc chit 1a giam sat tbe do bién thién dong dién
ham dIy/df). Khi tbe d6 bién thién vuot qua ngudng = chi bao cua sy ¢ xuét hién
thi ro le s& kiém tra diém lam viéc trén dic tinh tac dong (Hinh 1.77), néu diém lam
viéc roi vao vung tdc dong thi ro le sé tac dong vai logic “1 out of 17 trong khoang
3 mili giay, néu su ¢ duoc xac dinh ngoai vung thi logic “1 out of 1” s€ bi khoa
khoang 150 mili gidy. Néu khong phat hién su cb trong khoang rat ngin nay thi ro
le s& trd vé ché d6 tac dong binh thuong (Logic “2 out of 2”).

[.6.2.5. Chuc nang ham chéo (Cross stabilisation)

Véi cac hé thong sir dung thiét bi GIS (Gas Insulated Switchgear), do khoang
cach gitra cic phan tir mang dién rat ngin nén khi xay ra su ¢d mot pha c6 thé gay
nén dong dién cam ung 1én ¢ pha con lai, trong mét sb trudng hop dong cam tng
nay co thé gy tac dong nham. Ro le 7SS52x ¢ chirc ning ham chéo: st dung dong
dién su cd rat 16n cuia mot pha (khi sy ¢b ngoai) dé ham bao vé. Chirc ning him
chéo nay co thé 4p dung cho ca ving bao vé chinh va ving kiém tra (Check zone)
1.6.3. Check Zone (Vung kiém tra)

Chtrc ning kiém tra vung tac dong duogc tich hop trong cac ro le 7SS51 &
7SS52. Nguyén tic hoat dong cia chirc ning nay nhu sau: Dé dé phong khi xay ra
su ¢6 hu hong mach dong trong mot ngdn 16 ¢6 thé 1am ro le tic dong nham thi gia
tri cai dat ca ro le c6 thé dugce chinh dinh 1én hon dong tai 16n nhét trong s6 céac
ngan 10, gia phap tha hai 1a str dung chire ning kiém tra ving (Check zone) nhu trén

hinh 1.79. Cac bao vé€ so lé€ch cho ting h¢ théng thanh gop 1a Algs; & Algsy ¢c6
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nhiém vu bao v€ cho tung thanh gop riéng bi€t, ngoai ra con cd thém bao vé Algpeck

1am chirc ning bao vé chung cho ca hé théng thanh gop.

A'Check

Hinh 1.79. Chirc nang check zone cua BVSL thanh gop

- Khi xay ra sy ¢ mét mach dong cua mdt bao v¢ thi chi riéng bao vé do khoi
dong; bao vé Al hoan toan khong hoat dong = hé th6ng bao v€ s€ khong tac
dong.

- Khi xay ra sy cb thuc: Ca bao vé cua phan doan thanh gbp bi su ¢ va bao vé
Alpeek 5& ciing khoi dong = hé thdng bao vé s& tac dong.

Tuy nhién khi sir dung chirc ning check zone vi hé théng nhiéu thanh gép thi
c6 thé xdy ra hién tuong qua ham (Dong him qué 16n) theo nhu vi dy trén hinh
1.80.

Dong him trong truong hop trén day bao gom hai 1an dong dién “I; + I,”, ro le
c6 str dung thuat toan sau ddy dé xu 1y truong hop nay. Dong dién ham s& dugc tinh
theo hai cach, cach thtr nhét 1a theo téng dong di vao hé théng thanh gop va cach
thr hai 13 theo tong dong di ra = dong ham thuc té duoc st dung sé& 13 gia tri nho
nhét tinh theo hai cach trén, nhu vay s€ tranh dugc hién tugong qua ham ddi vai bao

vé kiém tra ving (Check zone).

> ¢ BZ1

BZ2

HINER I

1 12 13 14 13+14

lg=ll+lz+la+la=lz=la[=[l+l2] g lg=|lg[+|lz|+[lz]+]lg]+]l13+14]

Hinh 1.80. Hién twong qud ham khi thiee hién BVSL cho hé thong nhiéu thanh gop
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CHUONG II. TINH TOAN CAC THONG SO BAO VE

IL.1. Tinh toan théng s cai dit cho role qua dong dién (10> hay 50& 51; 50N &
S51N)

Nguyén 1y bao vé qua dong 13 hoan toan tuong ty va khong thay d6i cho cac
loai role, tuy nhién cach tinh todn cac gia tri cai dat thay doi tiiy theo quan diém cia
nguoi thiét ké, tham chi quan diém tinh todn cua cac nha thiét ké phuong tay co
khac voi cac quan diém cia Lién X6 cii, do d6 rat kho dé dua ra mot chuan tinh
toan cai dat chung. Cac tinh toan va tham sé dua ra trong tai liéu ndy dua trén céac
khuyén céo cua hang Siemens va pht hop v&i cac muc cai dit ciia role Siemens.

Pbi tuong tinh toan 1a mot may bién ap:

Hé théng SS“R;IT;iSO
Uy =33kV
T6 dau AMVA
day Dy0 5 U,=10%

I

Hinh 2.1. Théng sé hé thong can bado vé

Can ctr vao cong sudt ngin mach cua hé thong 1a 250MVA va tham sb cia
may bién 4p (Cong suit va U%), co thé tinh ra dugc do 16n dong ngin mach tai
thanh gop cao dp va ha ap, dong dinh murc cac phia (Bang 2.1).

- Chirc nang bao vé qua dong pha cit nhanh (I>> hay 50) (tham khao tai liéu
ctia 16p ddo tao co ban vé chirc ning nay):
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Bdng 2.1. Théng sé tinh todn dwoc

3-pole, high-voltage side short-circuit Dong ngdnmach 3 pha phia cao ép (33kV)
I'sc3=4389 A

3-pole, low-voltage side short-circuit  Dongngdnmach 3 pha phia ha ép (11kV)
I'sc3 11 =2100 A

on the high-voltage side flow dong ngdn mach chay qua phia cao dp khi
I"sc333 =700 A cé nganmach 3 pha phia ha ép

rated current of the transformer HV  Dong dinh mirc cao dp
Int,33= 70 A (high-voltage side)

rated current of the transformer LV Dong dinh mikc ha dp
Int, 11 =211 A (low-voltage side)

current transformer (high-voltage side) 7y sé bién dong phia cao dp
Inw,33=100A/1A

current transformer (low-voltage side) T3 s6 bién dong phia ha dp
1:\.\\', W= 300 .:AL / ]. .A.

Dong khéi dong ctia chirc nang nay chon theo hai diéu kién:
a. Chon I6n hon dong ngdan mach 16m nhdt ngodi viing: Theo cong thirc
1

I
.I> >/{1N > ., — N Transfo
/ 1

k Transfo NCT

Trong do6:

Iy yransfo: DONg danh dinh cuia may bién ap;

Iy cr: Dong danh dinh ctia may bién dong (N: Nominal);

Uk transpo: D1€0 ap ngén mach phﬁn tram.

Tinh toan theo cong thirc nay cho gia tri khéi dong phai chon 16n hon 700A.

b. Chon I6n hon 10 lan dong danh dinh bién dong

Muc dich chon 16n hon 10 1an dong danh dinh bién dong dé tranh trudong hop
cong suit ngin mach cua hé théng co thé thay d6i, dong ngan mach bién d6i. Vi
dong danh dinh CT phia cao ap 1a 100A - chon gia tri khdi dong theo tinh toan nay
la 10*100A=1000A

So sanh gia tri tinh toan theo (a) & (b) = gia tri khoi dong dat la I>>,
=1000A hay tuong duong v6i 1A phia thir cap.

Thoi gian tac dong cua chirc ning ndy thudng dit 13 0 gidy, tuy nhién dé tranh
bao vé tac dong nham khi dong xung kich may bién 4p thi co6 thé dat thoi gian nay
tré (Vi du: 50 mili gidy)
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- Chuc nang bao v€ qua dong pha c6 thoi gian (I> hay 51)

Nguyén tic cai dit cho chic ning nay 13 bao vé khong duoc phép tac dong khi
Xay ra qua tai, vi day 1a chirc ning bao vé chdng ngin mach chir khong phai chdng
qua tai. Xudt phat tir quan diém nay c6 thé dit nhu sau:

+ Vi duong day: Pat 16n hon 20% dong tai 16n nhat (Gom ca qué tai)

+ V6i dong co, may bién ap: it 16n hon 40% dong tai 16n nhat (GOm ca qua
tai)

+ Thoi gian tac dong phdi hop véi cac bao vé 1an cén.

+ Khi cai dat vao role néu khong dung chirc ning nay cé thé dat thoi gian tac
dong 1a vo cung hodc dat dong khoi dong 1a vo cung.

V&i vi du trén, ¢6 thé tinh toan dong khéi dong nhu sau

I>=14-1 =14-70A=100A=1.0-1

NT, 33 NWw, 33

Nhu vay gia tri khéi dong s€ 1a 1>, =1A.

DMT / IDMT Phase/Earth Overcurrent - Settings Group A X

General DMT Ph | DMTE |

Settings:
Mo, Setlings Value
1202 |I== Pickup 10,00 &4
1203 |T == Time Delay 0,00 sec
1204 1> Pickup 1,00 A
1205 (T I= Time Delay 0,50 sec

™ Display additional settings

Epot | Gah | st |

0K | Obemetmen| Digzlo Device | gbbrechen | Hite |

- Chirc ning bao vé qua dong thtr ty khong cit nhanh (10>> hay 50N): Cach
tinh hoan toan tuong ty voi chirc ning bao vé qua dong pha cit nhanh. Dong khoi
dong cia bao vé phai dam bao 16n hon dong TTK 16n nhét khi ¢6 sy ¢ cham dét
phia ha &p. Thoi gian cai dat cling tuong tu.

- Chtrc nang bao vé€ qué dong thir tu khong c6 thoi gian: Dong khéi dong cia
chtc ning nay dat 16n hon dong khong can bang 16n nhit (Khi qua tai) va khong
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16n hon dong TTK nho nhét c6 thé xuat hién, tuy nhién van nho hon dong ngan
mach nho nhét.

- Trong trudng hop c6 dong xung kich 16n khi thuc hién bao vé cho may bién
ap thi c6 thé kich hoat chirc ning ham theo séng hai cuia ho role 7SJ62.

DMT /[ IDMT Phase/Earth Overcurrent - Settings Group A

General | DMT Ph | 1IDMT Ph OMTE | iDMT E |

Sefhings:
. Settings Walue
1302 |IEs= Pickup 0,50 &
1303 T IE== Time Delay 0,10 sec
1304 |IE= Pickup 0,20 A
1305 |T IE= Time Delay 0,50 zec

I~ Display additional settings

Export [HrapH I About I

Ok | Ubemshmen| DiGEl 5 Deves Abbiechen | Hie |

IL.2. Tinh toan thong s6 cai dit cho role khoang cach (Z< hay 21)
Céc tinh toan sau ddy ap dung voi dudng day truyén tai. So d6 mot soi ciia hé

thong can bao vé nhu sau :

Bus 2

Bus 1
Line 2 |

. o+ Line 1

Y
Z s0u
®_ai T Line 3 |
-—@ 7SA

LEAL4T .85

Hinh 2.2. Béo vé khodng cdich cho dwong ddy truyén tdi 1 (Line 1)
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Céc chinh dinh duogc liét ké & bang 2.2.

Bdng 2.2. Pham vi chinh dinh cua cdc ving bdo vé

Time delay

1 time step

2 time steps

Zone number Function Reach

Zone 1 Fast underreach protection for Line 1 80 % Line 1 0s
Zone 2 Forward time delay backup, overreach 20 % less than Z1 reach on Line 3
Zone 3 Reverse time delay backup 50 % Z-Line 1

Zone 4 Not applied - -
Zone 5 Non-directional 120 % Line 2

3 time steps

Thong s6 cta hé théng va duong day 1 dugc liét ké ¢ bang 2.3.

Badng 2.3. Théng sé chi tiét ciia hé thong va dwong day

Systemn data

Instrument transformers

Line data

Power data

Circuit-breaker

Parameter

Nominal system voltage phase-phase

Power system frequency

Maximum positive sequence source impedance
Maximum zero sequence source impedance
Minimum positive sequence source impedance
Minimum zero sequence source impedance
Maximum ratio: Remote infeed / local infeed (I/I))
Voltage transformer ratio (LINE)

Voltage transformer ratio (BUS)

Current transformer ratio

Current transformer data

CT secondary connection cable

CT ratio / VT ratio for impedance conversion
Line 1 —length

Maximum load current

Minimum operating voltage

Sign convention for power flow

Full load apparent power (S)

Line 1 —positive seq. impedance per km Z1
Line 1 —zero seq. impedance per km Z0

Line 2 —total positive seq. impedance

Line 2 —total zero seq. impedance

Line 3 —total positive seq. impedance

Line 3 —total zero seq. impedance

Maximum fault resistance, Ph - E

Average tower footing resistance

Earth wire

Distance: Conductor to tower/ground (midspan)
Distance: Conductor to conductor (phase-phase)
Trip operating time

Close operating time

Value

400 kv

50 Hz

10 +j100

25 +j200

1+j10

2.5+j20

3

380 kV/ 100V
400kV/ 110V
1000A/1A
5P2020 VAPi=3 VA
2.5mm’ 50 m
0.2632

80 km

250 % of full load
85 % nominal voltage
Export = negative
600 MVA
0.025 +j0.21 Q/km
0.13 +j0.81 Q/km
3.5+j395 Q
6.8 +j148 Q
1.5+j17.5 Q
7.5+j86.5 Q

250 Q

15Q

60 mm” steel

3m

5m

60 ms

70 ms
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Dong dién ngédn mach nho nhat cudi duong day can bao vé: 7, =ﬁ
tot

vo1 Z,, la téng tro tur nguén dén hét duong day 1
|Ztot] = |(10 + 80 - 0.025) +j(100 + 80 - 0.21)]

Ztot:Zsource+Zline 1 - |Zt0t| = |12 + ]1168|
|Ztot| = 117.4
- dong ngan mach 3 pha nho nhit 1a 73 _ A0V 19674

me 3x117.4
Tuong tu tinh toan dong ngan mach mot pha nho nhit tai cudi dudng day 1:
I =3y A00KV 1
» B Z +Z, +Z

1tot 2tot Otot

=13804

Néu sy ¢b cham dat bao gdm ca dién tré tai diém su ¢d (Lon nhét 1a 250Q) thi

gi4 tri dong cham dét 1 pha nho nht 1a:

_ 4, A00kV 1
phmin_R Bz, +Z,,+7Z

2tot Otot

11

=7294
)+3xR,

Sau khi c6 céc tinh toan so by, mé phan mém DIGSI va Iya chon céc chiic

nang bao v¢:

Functional Scope T8 x|

Ao ailable funclions:
Mo, |Function Scope =
103 | Setting Group Change Opton Dizabled o
10 |Trip mode b 1-f3pale
12 |Phaze Distance Cuzdrilatersl
13 | Earth Distance Guadrilatersl
M20 | Powwer Swing detection Enabizd
21 |Teleprotection for Distance prot. POTT
HZz2  |OTT Direct Transfer Trip Dizablzd
M24  linstantaneous HighSpeed SOTFE Orvercurrent Dizabled
0125 Wesk Infeed (Trip andlor Echo) Ensbled
D126 | Backup avercurrent Time Overcurrertt Curve [EC
M3 Earth fault overcurrent Time Owercurrent Curve [EC
0132 Teleprotection for Earth fault avercurr. | Directional Comparison Pickup
|0133 | Auto-Reslose Function 1 AR-cycle
0134 | Auto-Reclose control mode wiith Trip and Action time
35 | Synchronism and Voltage Check Enabied
|38 Fault Locator Enabied
{0140 | Trip Circutt Supervision Disabled A

Hinh 2.3. Lva chon cdc chirc nang bdo vé
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Céc thong sb chinh thé hién gdm c6:

- Setting Group Change Option: Cho phép cai dit va thay doi nhanh giira 4
nhém cai dit san (A, B, C, D), tuy nhién do trong vi dun nay chi dit mot nhom nén
chure ndng nay dat l1a Disabled.

- Trip mode: V6i cac duong day cao ap, thuong st dung ty dong lai mot pha,
do d6 Iwa chon chirc niang 1-3/pole cho phép ciat mot pha hodc ca 3 pha

- Phase Distance: Lua chon dac tinh lam viéc, dac tinh duoc lua chon 1a loai tir
giac, tuong tu voi sy cd cham dét

- Power Swing Detection: Phat hién hién tugng dao dong dién, véi dudong day
400kV thuong chire ndng nay nén str dung.

- Teleprotection for Distance Prot: Lién ddng gilta bao v¢ khoang cach ¢ hai
dau duong day, dam bao cit nhanh sy cb trén toan bo dudng day. Phuong thirc lién
dong duoc lya chon 1a POTT

- DTT Direct Transfer Trip: Chirc ning truyén tin hiéu cit truc tiép, trong vi
du nay khong sur dung phuong thirc nay.

- Instantaneous High Speed SOTF: Chtic nang chdng dong vao diém su cd

- Weak Infeed: Chirc ning bao vé chéng hién twong ngudn yéu hodc mo may
cit dau doi dién.

- Backup overcurrent: Churc nang bao vé du phong, c6 tac dung khi bao v¢
khoang cach bi khoa, vi du do mét ap tha cép VT.

- Earth Fault overcurrent: Bdo vé qué dong TTK, bdo vé nay c6 d0 nhay cao
véi cac su ¢d cham dét, do d6 nén duge sir dung

- Teleprotection for Earth fault Overcurr.: Tuong tu 1ién dong trong bao v¢
khoang céch, chirc ning lién dong d6i voi bao vé qua dong cham dat c6 thé dugce ap
dung.

- Auto-Reclose Function: Chirc nang tu dong lai, voi duong day cao ap theo
khuyén céo nén ap dung tr dong lai 1 1an (1 AR-cycle)

- Auto-Reclose control mode: Lya chon with Trip and Action time co6 y
nghia 1a chirc nang ty dong lai s€ duoc khoi dong khi bao vé tdc dong (Trip). Thong
thuong néu tin hiéu cét 13 do bao vé du phong (C6 tré) thi khong khai dong chirc
nang tu dong lai, do d6 sé& sir dung khau giam sat thoi gian (Action time). Bang cach
giam sat thoi gian tir khi sy ¢6 xuét hién dén khi bao vé tac dong thi co thé phan biét
dugce su ¢b duoc loai trir béng bao vé cit nhanh hay co tré dé tir d6 khoa churc nang
tu dong lai.

- Synchronism and Voltage Check: Chuc ning kiém tra dong bo

- Fault Locator: chirc nang dinh vi sy )
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- Trip Circuit Supervision: Giam sat mach cit (Trong vi du nay khong st
dung)
Phan tiép theo 13 tinh todn cho nhém cai dit A (Group A)

Setting Group & 3 x|

Functions:

Mo, | Function |
a0 Pawer Spztem Data 2

0012 Distance protection, general settings
0013 Distance zones [quadrilateral]

0020  Paower Swing

021 Teleprotection for Distance prot.
0025 Weak Infeed [Trp and/or Echo)
1026  Backup owvercurrent

0023 Measurement Supervision

o031 E arth faulk overcument

1032  Teleprotection far Earth fault overcurr.
0034 Automatic Beclosure

Q035 Synchronizm and Yoltage Check
Q038 Faul Locator

Hinh 2.4. Cac chirc nang trong mot nhom cai dat (nhom A)

- Power System Data 2: Cai dat cac tham s6 chung, cic tham sd nay c6 thé
khac nhau cho mdi nhém cai dit (A, B, C, D)

]
Power System | Line Statusl Tiip 1 ~/3—pole|
Settings:
Mo, Settings Yalue
1103 |Measurement: Full Scale Voltage (100%) 4000 kv
1104 |Measurement: Full Scale Current (100%) 866 A
1105 |Line &Angle 83°
1211 |Angle of inclination, distance charact. B3"
1107 |P,G operational measured values sign reversed
1110 |x' - Line Reactance per length unt 0,0553 Ohm [ km
1111 |Line Length 80,0 km
1116 |Zero seq. comp. factor REEL for 21 1,40
1117 |Zero seq. comp. factor XEMKL for 21 095
1115 |Zero seq. comp.factor RERL for Z1B..25 1,38
1119 | Zero seq. comp.tactor XEf-L 1or Z18..25 1,07

Hinh 2.5. Cac cai dat cho Power System Data 2cua nhom cai dat A

+ Measurement: Full Scale Voltage (100 %): Chtrc ning can thiét khi role tinh
toan dién ap theo ty 1¢ phan tram.
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+ Measurement: Full Scale Current (100%): Tuong tr v&i chitc nang trén. Do
16n ciia dong dién dinh muc tinh theo (cong suat tai 1én nhat 1a 600MVA theo bang
2.3)

Rated MVA
Full scale current = —
v/ 3 -Full scale voltage
600
Full scale current = —— =866 A
V3400 ——

+ Line Angle: Goc tong tro duong day
Z1 =0.025+30.21

Line angle = arctan{ﬁj
R,
Line angle = 83°

- Angle of inclination, distance charact.: G6c nghiéng ctia dac tinh lam vi¢c
cta chirc niang bao vé khoang cach. Thuong goc nghiéng nay dat bang goc tong trd
- dic tinh lam viée duge xac dinh md nhiéu theo hudng truc R (Dé dam bao hoat
dong chinh xac véi cac su cd cham dat qua dién trd)

+ P,Q operational measured values sign: Theo mac dinh dong cong suit P, Q
s€ co gia tri duong néu chay vao ddi tuong dugc bdo v¢, truong hop mubn doi dau
cua cac dai luong nay can dat 1a reversed.

+ x’-Line Reactance per length unit: dién khang ctia mot don vi duong day,
phuc vu cho viéc tinh todn khoang cach dén diém su cb. bién khang don vi cia mdt
km duong day 13 0.21 Q/km, qui d6i vé phia thi cAp

1000
CT rati
Tsccondm‘\' = & ’ Xl}n-jmanv = ]_ 0.2]
" VTratio ¥ 380
0l
X' =0.0553

SCCU[]L[':!I"\'
+ Line Length: chiéu dai duong day (80km)
+ Zero seq. comp. factor RE/RL for Z1: Hé sb bu thir ty khong cho dién trd
vung 1 (Tuong tu cho dién khang) va cac vung khac

R 1 R 1 013
—L=—. =21 =—-(7—~1j=l.4
Ri 3 AR, 3 10025 -
- Distance protection, General Settings (settinng group A):
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Distance protection, general settings - Settings Group &

General | E arth Faults | Time Delays
Settings:
Ma. Settings Value
1201 |Distance protection is ON =
1202 |Phase Current threshold for dist. meas. 010 A
1211 |Angle of inclination, distance charact. 83"
1208 |Series compensated line MO
1232 |Instartaneous trip after SwitchOnToF ault with Zone 218
1241 |R load, minimum Load Impedance (ph-g) 23,800 Ohm
1242 |PHI load, maximum Load Angle (ph-g) 26"
1243 |R load, minimum Load Impedance (ph-ph) 23,800 Ohm
1244 |PHI load, maximum Load Angle (ph-ph) 26"
13174 |Single pole trip for fautts in 22 MO
1357 |I1B enabled before 15t AR (int. or ext.) MO

Hinh 2.6. Cai dat chirc nang bao vé khoang cach nhom A

+ Distance protection is: bat chirc nang nay (ON)

+ Phase Current threshold for dist. meas.: Chirc nang bao vé khoang cach chi

lam viéc khi dong dién vuot quad mot ngudng toi thi€u nao dé. Néu dong dién qua

nho khi xay ra su cd thi c6 thé phai s dung dén chiic ning bao vé ngudn yéu. Do
d6 chirc nang nay nén dat thap, thuong gia tri cai dat 1a 10% (Tuong tng 0,1A véi
loai CT c6 dong thi cap 1A)

+ Angle of inclination, distance charact.: Goc nghiéng cta dic tinh (Bang goc
nghiéng tong tr& duong day)

+ Series compensated line: Ap dung cho cac duong day c6 tu bu doc

+ Instantaneous trip after SwitchOnToFault: Chitic ning chéng déng vao diém

su c. Thong thuong mot bao v¢ khong chon loc s€é dugce kich hoat cho chitc nang

nay.

Setting
Inactive

With pickup (non-directional)

‘With Zone Z1B

Zone Z1B undirectional

Distance protection during SOTF
No special measures

All distance zones are released for
instantaneous tripping

The Zone Z1B is released for in-
stantaneous tripping and will oper-
ate with its set direction if a polaris-
ing voltage is available

The Zone Z1B is released for in-
stantaneous tripping and will oper-
ate as a non-directional zone.
(MHO characteristic as forward and
reverse Zone)
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Thong thuong lya chonWith Zone Z1B duogc sir dung (Tam véi 120+200%).
Khi sir dung lira chon With pickup thi bao vé thi chic ning SOTF ndy c6 thé hay
hoat dong nham do vung véi cua bao vé qua 16n (Vung bao vé), bao vé cod thé tac
dong nham do dong xung kich khi déng méy bién ap hay dong co 16n.

+ Chic ning chéng chong lan tii : xac dinh theo hai dai lugng 1a d6 mo vé
tryuc R va goc mé. Co céc gia tri cai dat riéng biét cho dic tinh pha-pha & pha-dat.

X
Z poly

LSA4416.eps

Maximum Z(p

e

Minimum
Zload

Hinh 2.7. Ddc tinh chong lan tdi

+ R load, minimum Load Impedance (ph-e): Dién tro tai nho nhét co thé xuét
hién voi dac tinh bao vé Chéng cham dat. Cac dia chi tr 1241+1244 dung dé xac
dinh ving chdng l4n tai. Bé x4c dinh ving ndy can biét dién trd tai nho nhit va goc
tai 16n nhat co thé xuit hién (Tinh toan gia thiét dién ap van hanh thip nhét cho
pheép 1a 85%)

T . .. = U. 5. V — L
U operation min Uopemuon o L L 8 340 I\V» R 340 kV 905 O
B — . == WD
\3 . I » 600 M\]A load min \3 .2170

Ladmax =25 ———=2170 A
\3-400 kV
Gi4 tri tong trd tai ndy qui d6i vé thir cdp thanh 23,8 Q.
+ PHI load, maximum Load Angle (ph-¢) v6i dic tinh bao vé chong cham dit:
Géc téng tré tai 1on nhat, dugc xac dinh khi tai ¢6 hé sb cong sudt nho nhat
D oad —max. = ArC cos(power factor, )

load min

load max

P 1oad —max = arc cos(0.9) =26°
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+ R load, minimum Load Impedance (ph-ph): Dién tré tai nho nhét ¢ thé xut
hién véi dic tinh bao vé chdng sy cd pha-pha. Tham s6 nay c6 thé dit twong tu véi
dat tinh bao vé chéng su ¢d pha-dét (23,8 Q).

+ PHI load, maximum Load Angle (ph-ph) v&i dic tinh bao vé chdng sy ¢b
pha-pha: Tuong tu dat 26°

+ Single pole trip for faults in Z2: C6 sir dung cat mot pha véi cac bao vé ving
2 hay khong.

+ Z1B enabled before 1st AR (int. or ext.): Sir dung chtic ning ting toc bao vé
trudc khi ty dong lai (cho phép bao v¢ khong chon loc Z1B hoat dong trude khi tu
dong lai)

- Cai ving 1 ciia bao vé khoang cach: ap dung ddi véi dic tinh tir gidc

Distance zones {quadrilateral) - Settings Group A x|

Zone Z1 | Zone Z1B-exten. | Zone 22| Zone 23| ZoneZ4 | Zone 25|

Settings:
No. Settings Yalue
1301 |Operating mode Z1 Forward
1302 R(Z1), Resistance for ph-ph-faults 2,830 Ohm
1303 X(Z1), Reactance 3,537 Ohm
1304 RE(Z1), Resistance for ph-e faults 2,830 Ohm
1305 |T1-1phase, delay for single phase faults 0,00 sec |
1306 | T1multi-ph, delay for multi phase faults 0,00 sec
1307 | Zone Reduction Angle (load compensation) 15"

Hinh 2.8. Cac cai dat cho Vung 1 cua bao vé khoang cdch

+ Operating mode Z1: Lua chon 1a Forward (Ving bao vé nhin vé phia duong
day)

+ R(Z1), Resistance for ph-ph faults: V&i dac tinh tir gide thi phai cai dat cac
gid tri R & X riéng. Céc gia tri nay khac nhau cho dic tinh pha-pha & pha-dat.

Do nghiéng cua dic tinh dd duoc chon bang goc nghiéng tong tré dudong day,
do d6 vé phia tryc R cin m& rong dé co thé bao tron ca dién tré hd quang tai diém
su cb. Pién tro hd quang c6 thé tinh theo cong thirc gan ding:

U

p— arc
R;l re
I

Trong d6 dién ap hd quang U,,. c6 thé tinh theo cong thirc sau (Cach tinh nay

thuong cho két qua dién tré ho quang 16n hon thyc té, diéu nay dam bao bao vé sé
lam vi¢c chinh xac): Upe =2500V- l;lrc, v6i L, 12 chiéu dai cua hd quang. Thong

thudong chiéu dai hd quang xudt hién 16n hon khoang cach pha-pha do hd quang c6
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dang dudng vong cung, mot cach gan dung co thé ldy chiéu dai nay bang 2 lan
khoang cach pha-pha:

_2500V-2-5m
1967 A

Pé c6 mot mirc d6 du phong, thudng gia tri nay dugc 1y 16n hon 20%, nhu

=127 Q

arc

vay gia tri dién tré hd quang sau khi qui doi vé thtr cap la:

1.2-12.7-0.2632
R(Z1) = 720 i =201 (sec.)

Gia tri nay duogc chia 2 vi téng trg dugc role tinh theo mach vong pha-pha, con
gi4 tri cai dat 1a cho tirng pha riéng biét.

Gia tri nay dugc coi 1a d0 md vé truc R nho nhét dé bao gém ca dién trd hd
quang, tuy theo gia tri dit ciia X ma c6 thé mé rong thém vé phia truc R dam bao
dic tinh co tinh d6i xtng. Theo quan diém nay va két hop véi kinh nghiém, gia tri

nay dat nhu sau:

0.8 - X(Z1)<R(Z1)<2.5 - X(Z1)

Gia thiét dién khang vang 1 13 3,537Q thi gia tri R ving 1 nén dit 1a:

R(Z1)=0,8 - 3,537 = 2,830 Q (thu cap).

So sanh gia tri 2,01 va 2,830 thi chon gia tri 16n hon 2,830 Q déit cho di¢n trd
vung 1 R(Z1).

+ X(Z1), Reactance: Gi4 tri dién khang ving 1, gia tri nay dat bang 80% dién
khang duong day. Do do:

X(Z1)=0.8 - XLine 1
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X(Z1)=0.8 - 80 - 0.021 = 13.44 Q (So c4p)

Qui d6i vé phia thtr cap

X(Z1) = 13.44 - 0.2632 = 3.537 Q (thtt cép)

+ RE(Z1), Resistance for ph-e faults: Pién tré ving 1 cho dic tinh su ¢b pha-
dat. Véi sy co cham dat thi trong mach vong tinh toan c6 su tham gia cta khong
nhimg cta dién tré hd quang ma ca dién tré ndi dat cot dién. Mac du dién tro ndi dat
cua mot cot dién 1a 15Q, tuy nhién do cé nhiéu cot dién cung ndi dat song song nén
dién tro nay duoc giam di va gid tri cudi cung 1a 1,5 Q.

Ngoai ra con mot yéu td khac gop phan vao mach vong tinh toan tong tro khi
su cd cham dat, d6 1a ngudn & phia dau dbi dién ciing gop dong dién chay qua dién
tro ndi dat cot dién gy ra dién 4p giang trén dién tro ndy, dién ap giang ndy ciling

bao gdm trong mach tinh toan

A 12
Weak | AP — ~_ ) Strong
source R source

elay
Uarc

N

Effective tower
footing resistance

LSA4423.eps

Hinh 2.9. Anh huéng ciia nguon phia doi dién

Pé loai trir anh hudng cua dong phia ngudn dbi dién can biét ty sé dong dién
gop tir phia ddi dién (theo thong sd ban dau thi ty s6 I,/1;=3). Vay dién tré ndi dat
cot dién trong duong c6 thé tinh theo
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12 . .
Ry = (1 + H] - effective tower footing R

Rre = (1 + 3) -1.5=60Q (prlm)

Dién 4p ho quang va dién tré hd quang cho su ¢ pha dt tinh theo

Uarc = 2500 V . Zarc 15 kv

Ume=2500V-2-3m=15kV ;3 =~ 1380 Q

=109 Q

Nhu vay tong dién tré ma dic tinh pha-dat phai bao phu gom co dién tré ndi

dat twong duong cta cot dién va dién tro hd quang nay.

Gia tri thuc té cai vao trong role bao gom thém 20% du phong va chia cho ty

$6 (1 + RE/RL) vi R,,. and R7r xuét hién trong mach vong tinh todn nhung gia tri

cai dat lai dat cho tung pha:

pEE e T 0200 o ot
(1+14)

Tuong tu véi dac tinh pha-pha, 40 md cua dac tinh vé phia truc R co thé tang
lén dé dam bao tinh dbi xtmg véi gia tri X ciia dic tinh tic dong. Cong thirc kinh

nghiém :
XE
1+ —
08-X(Z1) <RE(Z1) < —AL.25.X(21)
1+
RL
Do d6 RE(Z1)=0,8+*3,537=2,83 Q (Tht cép)

- Cai viing 1 mé rong ciia bao vé khoang cach (Zone Z1B): ap dung dbi véi

cac bao v¢ co sur dung chirc nang lién dong POTT

Distance zones (quadrilateral) - Settings Gioup &

ZoneZ1 ZoneZ1B-exen. | Zone 22| Zone 23| Zare 24| Zone Z5|

Settings:
No. Setting= Value
1351 |Operding mode Z1B (overrreach zone) Forvard
1352 |R(Z1E), Resigance far ph-ph-faults 1,500 Ohm
1353 |X(Z1E6), Reactance 3,000 Ohm
1354 |RE(Z1B), Resktance lor ph-e faults 3,000 Ohm
1355 |T1B-1phase, delay for single ph. faults 0,00 sec
1356 | T1B-mutti-ph, delay for mutti ph. faults 0,00 sec
1357 |Z1B enabled hefore 1st AR (int. or exd.) NO
Hinh 2.10. Cdc cai dat cho Ving 1 mo rong Z1B
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Ving mé rong ndy dugc dit bao trim ca chiéu dai dudng day dugc bao vé, gia
trj t6i thiéu 120%, tuy nhién trong thuc té thuong dit 150%

- Vung m¢ rdng theo truc R chon theo 2 diéu kién twong tuy nhu tinh todn cho
R(Z1) cua vung 1:

+ Chon bao gom ca dién trd hd quang

+ Chon dam bao tinh ddi xtmg cua dic tinh X(Z1B) < R(Z1) <4*X(Z1)

Trong hai gi4 tri ndy chon gia tri nao 16n hon dé cai dat

- Ving mé rong theo chiéu dién khang: Chon theo 150% dién khang cua
duong day can bao vé

- Vung m¢ rong theo truc dién tré cho dac tinh pha-dét: Chon dam bao bao

gom ca dién trd hd quang tai di€m sy c6 va theo kinh nghiém

XE XE

1+ 1+
XL . X(Z1B) <RE(Z1B) < — XL .4.X(Z1B)
RE RE

1+ 1+
RL RL

- Tinh toan hoan toan tuong tu cho vung Z2 & Z3
IL.3. Tinh toan théng s cai dit cho role so léch (AI hay 87)

Bio vé so léch thudong dung 1am bao vé chinh cho cic may bién 4p, thanh gop,
duong day quan trong, cap dién ap cao. So d6 phuong thirc bao vé don gian cia
may bién 4p ba cudn day thé hién trén hinh 2.11. Thong thuong cac role so léch da
bao gdm ca chirc ning bao vé qua dong, tuy nhién dé nang cao do tin cay thi thuong
chtic nang bao vé qué dong st dung role riéng biét, chirc nang bao vé qué dong
trong role so 1éch chi lam dy phong cho cac bao vé cap dudi.

Cai dat churc nang bao v¢ so 1éch cho may bién ap can mdt sd budc nhu sau:

- Vao thong s6 cua doi tuong dugc bao v¢

- Chi dinh dia diém do (Vi tri dat CT)

E— | 7SJ602 |

----------- 7UT613 !

Hinh 2.11. Bdo vé may

bién ap 3 cudn day

@)
67y
(02
10

(20)

Load
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Main |
protection,
object {

Hinh 2.12. Vi du vé vi tri dat bién dong do lwong cdc phia

Véi vi du trén h inh 2.12 thi cac phia cia may bién 4p duoc xac dinh nhu sau:

- S1: Phia cao 4p ctia may bién ap. Phia S1 thuong dugc lya chon nhu cudn
day tham chiéu, khong c6 d6 1éch pha dién ap, thudng lwa chon phia cao ap.

- S2: Phia ha ap

- S3: Cudn day thir ba ciia may bién ap

Céc vi tri do luong dugc chi dinh nhu sau:

- M1: Bo luong cho céc dai lugng phia 1

- M2 & 3: Do luong cho céac dai lugng phia 2 & 3

Véi cudn day phia S1 thudng can cac thong sb sau:

- bi¢n ap day dinh mac Uy (kV)

- Cong suat dinh murc

- Trang thai ndi dat ctia cuon day

- T6 d4u day may bién ap

Thong thudng dong dién chay phia thir cp ctia may bién 4p/ dong danh dinh
CT khong bang véi ty sé d6 cua phia so cap, do d6 can c6 thao tac dau tién 14 hiéu

chinh sy sai 1éch nay (Bang phan mém trong role) nhu thé hién trén hinh 2.13.
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CT1 S1 s2 CT2
A 110 kV 25 KV 2000'4
o 378 A 1663 A b
L TBMVA e L _TAMVA
V3-110kV 3 V325KV
INObj=INSide [NObj=[NSide
400 A 10 kV 2000 A
'T378 A 24 A k2:1663A
-, 16 MVA
CT3(] & - -
1000AE-§ N Side3 \E'IOkV 924A
3
- [NObj:mz4]57A
J3-10kV
1000 A
k, =
4157 A

Hinh 2.13. Bién d(fiphb‘t hop dong dién cac phia trudc khi thuc hién BV so léch

Do may bién ap c6 to dau ddy phia so cap & thir cap khac nhau nén dong dién hai
phia co thé 1éch nhau mot goc nao do > role cé thuat toan dé hiéu chinh sy 1éch

pha nay (Hinh 2.14).

Side 1 Side 2
ﬂ

L § L,
L VLY 5

2 3 L,

—— YLy
Ls Ly

I

I3° 1o

Bl [2 -1 '1] I Bl (10T |y
gl == 121 |l» Is| == 1-10| |12
i 3 a2 [n ] V3 loval |i;

Hinh 2.14. Bién déi phii hop goc pha (trong ni bé role)
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bac tinh tac dong cua role thé hién trén

101
9_
8_

Ipift
IN O

W~ OO N

N

1229 17
Ipifs>

18244 lF}estraint
ase N Obj
1242 point 2 :

Base 1261 .
point 1 EXF-Restraint

Hinh2.15. Ddc tinh tac dong cua role so léch

Céc gia tri cai dat cho dac tinh nay

- Dong so léch nguong thap (Pic tinh thap nhat: gia tri 0,2IN (IN: Dong danh
dinh ctia may bién ap), thuong dat ngudng 0,251y.

- D6 dbc cua dic tinh thi hai: Pac tinh thuong dugce dat déc véi do doc 25%,
vi tri diém co s va do ddc cua dic tinh di tinh t6i sai s6 cua CT do cac yéu tb khac.

- Pic tinh hdm bo sung ciing cai dit voi dé doc tring voi dic tinh 1 va diém
co sO theo mac dinh 1a 4.

- Bac tinh thtr 3 cling duogc khuyén cdo cai dat theo nha san xuét

- Pac tinh so léch ngudng cao: Do dbe béng 0, hoat dong khi su ¢b roi vao
trong vung bao vé, khi d6 khong can tac dung ham. Gia tri cai dit ndy twong tu cho
bao v¢ cua cac nudc khac.

Do d6, voi BV so 1éch thi cac gia tri cai dit thuong 14y mic dinh, duy nhit
tham sb can chinh d6 13 dong so 1éch ngudng cao (Chinh theo U,%) va thoi gian tac

dong cua bao v¢.
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CHUONG III. CAI PAT RO LE CUA SIEMENS
O CHE PQ OFFLINE TREN MAY TiNH

II1.1. Cac yéu ciu chung

Vi¢e truy nhdp va chinh dinh role cia SIEMENS c6 thé thuc hién béng may
tinh c¢6 trang bi phan mém DIGSI. Muc dich truy nhap vao role dé doc va thay doi
cic tham sb chinh dinh, 1€iy cac ban ghi su kién, su cd cling nhu céc thong sb van
hanh khéc. Cac thong tin 1ay duoc co thé dé dang luu trit va giri dén cac don vi lién
quan nham muc dich diéu tra, xir ly su cd tir xa.

Phan mém DIGSI 4 duoc thiét ké theo dang modun, gom cac modun chinh sau
day:

- Display Editor: Dung dé tao va chinh stra cac so d6 mot soi hién thi trén man
hinh role

- SIGRA: Hién thi dang song ctia cac ban ghi sy ¢d va phan tich

- CFC: B¢ 1ap trinh tao cac chlrc ning méi hodc thay doi cac so dd logic c6
san trong role

- Yéu cau chung vé phan cing:

+ May tinh x4ch tay c6 cai dat phan mém giao tiép DIGSI 4.8 va Driver cua
cac loai role SIEMENS.

+ Cac driver thuong c6 sin trong bd cai, tuy nhién néu thiéu co thé tai vé tir

trang web cua hang: http://siemens.siprotec.de/download neu/index_e.htm

+ Cép két ndi: Cap chuyén d6i cong USB sang COM, cap cong COM loai 9

chan hoac 25 chan tuy loai role.
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IIL.2. Cac budc thuce hién
1. Khoi dong méy tinh va cim cap ndi véi cong truyén thong & mat trude role
- Khéi dong phan mém DIGSI.

coROoO

?‘ Nguyen X

-I-—l
/_‘ L

Pl e (o

0000000000000 DDO000DOTC

.
»
&
L]
.
]
L T

“o0¢0000000090000CO0CD0CO0O0O0DD0ODO0

UEUT I © ¢

2. Vao File -> New, trong muc Name g0 tén cua Project ( Vi du: Test). Project
nay chi can tao trong 1an dau. Nhitng 1an st dung tiép theo chi cin vao File ->

Open va chon tén Project da c6 san.

e |
+ Mew Froject " New Librany

Meme:

Ilesd

k1|

Type: |9rojact

[
=l
Storage Location (Path): Erowse... |

|C:\Siem@ns\D igsidiDAFRO.

0K | Cancel | Help | .
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3. Tao cac thu muc theo tén ngan 16 dé d& dang quan 1y: Nhip chudt phai vao
man hinh tréng, chon Folder, go tén thu muc.

4. Sau khi tao cac thu muc, vao thu myc twong ing ngin 16 can khai thac dir
liéu, nhap chudt phai chon Device -> Digsi (Plug & Play). Chon version ctia role (Cac
role doi méi la SIPROTEC 4).

0pan - AR AL 2 it | S S i R
DIGS! Manager - [Ca Mau — C:\Siemens\Digsi4\D4PROJ\Ca_Mau] =N
B File Edit Insert Device View Window  Help -8 x

ODE & B o T < o Fiter > - BEM N

= CaMau —
B Folder i
‘S EI--% Fraoject
: . =1-_] Region
= o =] Installation
Delete Del : -
=1-[_] Substation

Insert New Object 3 -
Canfigure DOSDIGST ED 5 1

Configure DIGSI 4... EEtlDﬂ

Faider H

Device -» DIGSI {Plug &Play)... - 'ﬁ E fEII"II:h

Import Device ...
Update process bus data i

s sl [ @ Device

Device catzlog

7.

Adds a folder at the current selection mark.

Chon kiéu két ndi Direct (Truc tiép) va cong giao dién véi may tinh (PC
Interface) 1a COMI.

E-ED TSR
W (0 AT2
Ey .
w0 DNZ Canneclicn bype Corrsction propetiss
I r Impertart:
w0 a2 Flog & Flay s onls pessible il the Fontinterlace i+ diecty linkad
' Dict ta the PL.
-
o FCirtertace: 1 =
.
e Fame: B Efeen) 1 -
Caricel Hels
aress F1 to get Help,

5. Phan mém DIGSI 4 s& tu dong xac dinh kiéu thiét bi dang dugc két ndi cAu
hinh va doc cac dir li¢u luu trir trong thiét bi sau vai phut két ndi. Chon File -> Save
dé ghi lai toan bo dir liéu (Save process data). Toan by thong tin vé céu hinh, chinh
dinh, cac ban ghi su kién, sy ¢ va céc ban ghi dang song dong dién, dién ap tai cac

thoi diém xay ra sy ¢6 ma role bat dugc s€ dugce tai va luu vao may tinh.
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6. Sau khi doc va luu cac dit liéu tir role vao may tinh ta c6 thé ngét két ndi véi

role roi xir 1y dit lidu & ché do off-line. Trong ché d6 nay ta c6 thé nghién ctru timg

muc va in ra mot cach dé dang.
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7. Néu mudn guri nhiing dit liéu da duoc doc ra tr mot role qua duong dinh kem
file trong email hodc cac thiét bi Iwu trit khac ta phai xuét cac dir liéu d6 thanh mot
file duy nhét. Cac budc tién hanh nhu sau:

- Tai dit lidu tir role vé méy tinh

- Ngat két ndi voi role

- Nhép chudt phai vao biéu tuong role moi tai vé, chon muc Export device, chon
dudng dan va sira tén file néu mudn, nhan OK.

File xuét ra c6 dinh dang *.de2, *.de3, *.dex tuy theo version cua timg role hodc
dinh dang * xrio phuc vu cho viéc thi nghiém role.

I11.3. Thay di cAc gia tri chinh dinh cia role

Pé thay ddi cac gia tri chinh dinh, t6t nhat nén thuc hién & ché do offline va
sau d6 méi tai vao role. Chuyén sang ché do Offline bang cach vao Device >
Switch On/Offline

Jﬁ DIGS! - [Ca Mau / Folder £ 273 7 TUTG12 V4.6/TUTE12 ]

IE File Edit Insert Device View Options Window Help

H & DIGSI -> Device Cirl+ == M o W2
EI--@ Offline Switch On/Off-ine @ Dewvice Corfiguration
.2 Settings # Mazking [ /0 [Configuration Matrix)
-2 Annunciatiog 15t Mode T Default Display
..... (" EventLc Block Data Transmis: ﬁ Control Display
B e L
_____ 1 spontan Startup & Power 5 ystem Data 1
A5 Statistil oot £7) Setting Group A

E-5q Measuremer  Recource Meter. . =1 Oscilographic Fault Recards

E1-{34 Primary Operational Status.., ﬁ General Device Sethings
[-{3] Seconds () Time Synchronization
‘x_-| Percent Set Date and Time.. 3}- Serial Ports

(-3 Others

E-=H Os=cillographic Records

------ = Osrillographic Fault Recor

Zuy P azswords
abe.. | srguage

Phia bén trdi man hinh s€ la cac thu muyc nhu Settings, Annunciation,
Measurement, Oscillographic Records. Click vao muc Settings thi man hin bén phai sé

hién thi cac chlic nang nam trong muc nay:
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Céc chuc nang trong muc nay co y nghia nhu sau:

- Device configuration: Cho phép chinh dinh tat/bat cac chitc ning bao vé va

chure ndng lién quan

Functional Scope IEI
Ayvailable functions:
MNo. Function Scope
0103 | Setting Group Change Option Dizabled *
0105 | Protection Object 3 phase Tranzformer
0112 |Differential Protection Enabled
0117 |Cold Load Pickup Dizabled
0120 |DMT / IDMT Phaze Dizabled
0122  |DNT / IDNT 310 Dizabled
0124 |DMT / IDMT Earth Dizabled
0142 | Thermal Overlead Protection Dizabled
0180 |Dizconnect measurment location | Dizakbled
0181 |Meazured Walues Supervizion |Enablsd
0188 |External Trip Function 1 Dizabled
01&7 |External Trip Function 2 Dizabled
Ahout
Ok Cancel Help

- Power System Data 1: Cac thong tin vé ddi twong dugc bao vé, bién dong

dién, bién dién 4p, may cat..
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Power System Data 1 E
{ZT-Numt:-ers] CT-As=ign ] Power System  Transf. lNc:-t.’-‘-.ssigl"-ﬂeach-u:] Funu:t.] CT= ] CB ]
Sethngs:
No. Settings Valug

0311 |Rated Primary Voltage Side 1 110.0 KV
0312 |Rated Apparent Power of Transf. Side 1 38.10 MW A
0313 |Starpoint of Side 1 iz Earthed
0314 |Tran=sf. Winding Connection Side 1 Y (Wye)
0321 |Rated Primary Voltage Sids 2 11.0 KV
0322 |Rated Apparent Power of Transf. Side 2 3810 MV A
0323 |Starpoint of Side 2 iz Earthed
0324 |Tranzf. Winding Connection Side 2 ¥ (Wye)
0325 |Vector Group Numeral of Side 2 0

-

| About |

oK | Canoel | Help |

Dir liéu ciu triic theo dang cac thé, click vao thé twong tmg dé thay doi dix
licu.

- Setting Group A: Chira cac thong tin vé cac gid tri cai dat, chinh dinh cho
chtrc nang bao vé va giam sat. Click vao cac muc mudn chinh dinh, mot ctra s6 moi

tuong g vo1 chlrc nang nay s€ mé ra.

Defferential Protec bon - Settings Group A

Setting Group A

Gereal | |O# | Chavactesstc | Invush 2HM | Rest nHM |

[No. | Functon e

D01 Power SysenDoia 2 to. | sexnpt Ve

0012 Difterenhal Protecton 1201 [Oifferential Protecten ohw
0076 Mesrement 1205 [Increase of Trip Char. Durng Start

081 Measurement Supsivinon 1208 Im with 2 Harmong Restrant

0084 Supervisn 1207 |- Harmenic Restrart

ot |
e |
=] | o | 1|
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- Masking I/O (Configuration Matrix): Chitc ning ndy st dung dé thay doi,
gan cac chire nang cho cac dén LED hién thi, gan cac chiic ning cho cac dau vao/ra
ctia role. CAu tric cuia phan ndy twong tu nhu mot ban tinh Excel véi cac chirc ning
b6 tri theo hang, con cac ¢t 1a cac chinh dinh tuong Ung.

Khi click vao Masking I/O (Configuration Matrix) s€ hi¢n ra mot bang, véi
hau hét mau xam. Pé xem chi tiét, click dap vao cac chir bén trai (Device, P.
System Data 1, ...)

Information Source
Mo. Display text: Type B FIS|C|Z
L 1123|453 |6 |7 |21/22/23 24
Device, Seneral * i
P System Data 1
Ozc_Faut Rec. B
P System Data 2 *
20/31 Owercur, Information Sout
&7 Direct, O/C Mo, Dizplay text: Type Bl
- 112|3|4|5|B|7
Device, General 0t
P Sy=tem Data 1
00004 | ~Trig ¥Vave Cap. SF
Ozc. Fault Rec. 00203 |Wave. cdeleted QUT_Ew
FitRecSta ISP

P System Dats 2 £

50451 OwErcur. *

67 Direct, QiC

- Click dap vao Device dé hién thi thém thong tin, gia thiét ta mudn thay doi
mot sb hién thi, cic budc nhu sau:

+ Gia thiét can lién két dé chi bao rang khi c6 tin hiéu ra nhi phén tai dau vao
3 thi role s& khoi dong ché do Test Mode: dua chudt vao noi giao nhau cta hang
Test Mode va cot BI sé 3, nhin phai chudt, chon H (Active with voltage) > nhu

vay ta da lién két mot dau vao nhi phan v6i mot chirc ning trong role.

§i= Settings - Masking 1/0 [Configuration Matrix) - Manhattan / Region North / Substation 1 / 75631 V4.1/75J631

Infarmation Source Destination P Y
Display texd: 7~ H Fls|cC 7~ LED | [s
Mo, LT BO ELN
1]k [3]]5]8]7[21]22]23]24 1]2[3|k]5|9[7]8]a[0)11]1213]14
Seftings Calc. 4 o
Settings Check z
Level-2 change
DiataStop
=DataStop ! L
Test mode .. Y .. TN
=Test mode < P -]} P U]} e < ])
Feeder gnd N N N
Brk OPEMED
HWTestMod X
SynchClock
P Systern Data 1
Osc. Fault Rec. B X
P Svystern Data 2 b E all |
4] ol
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+ Gia thiét tiép theo 1a ta mubén mot dén LED s& sang chi bao ché d6 nay, va
dén LED s& tit khi ché d6 nay két thiic. Chon noi giao nhau giita hang Test Mode
va cot LED s6 5, chon phai chudt, chon Unlatched (Co6 nghia 1a dén LED 5 nay sé
sang chung nao churc nang Test Mode dang dugc kich hoat va tu giai trir khi chue
ning nay két thuc). Chon Latched c6 nghia 1a chiic ning nay yéu cau giai trir tin
hiéu (LED) bang tay.

+ Néu muén hién thi cac thong tin nay & hé thong diéu khién cta tram va giri
t6i hé théng SCADA thi chon twong tu (chon X) & hang S (System Interface).
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CHUONG IV. THIi NGHIEM KIEM TRA PAC TiNH TAC PONG
CUA RO LE SIEMENS

IV.1. Giéi thiéu hop bd thi nghiém role CMC 356 (Omicron) va phin mém
diéu khién Test Universe

Hinh 4.1. Mat truoc hop bo thi nghiém CMC356

Hop bo thi nghiém CMC 356 ciia hing OMICRON duoc thiét ké cho cong tac
thi nghiém céc thiét bi bao vé role. Hop bo thi nghiém nay di kém theo véi phan
mém diéu khién OMICRON Test Universe, tit ca cac thao tac chuan bi d6i tuong
thi nghiém, chuan bi cac trinh ty thi nghiém.. déu co thé thuc hién trudc bang phan
mém Test Universe. Phan mém DIGSI cua SIEMENS cho phép xuit ra cac file cdu
hinh twong thich v6i Test Universe, diéu d6 c6 nghia 1a hoan toan c6 thé trich xuét
tham s cai dat & cu hinh truc tiép tir role sau d6 chuyén sang hop bd thi nghiém
mot cach dé dang, giam thoi gian chuan bi thi nghiém. Vi cac hang role khac co
thé str dung phan mém chuyén d6i chuyén dung (XRIO Convert) dé di cac file dir
lidu cai dat vé dinh dang pht hop véi phan mém Test Universe.

Ngoai ra phan mém con cho phép st dung cac ban ghi su ¢b 14y ra tir role dé
mo phong, didu khién bo phat dong va ap CMC 356, qua d6 kiém tra phan ing dong
cua role véi su c¢b thuc da xay ra (Transplay). Chtrc ning phat song hai cho phép
kiém tra kha niang ham theo song hai ciia bao vé so léch may bién ap. Dé thuan tién
cho viéc thi nghiém céc role riéng 1€ thi hop bo thi nghi€ém c6 ca chic nang phat
ngudn mét chiéu dc 1am ngudn nudi role.

IV.2. Thao tic két noi

Thao tac két ndi dam bao ndi dung may tinh diéu khién va hop bo thi nghiém.
Do céc thiét bi CMC két ndi véi may tinh qua cong Ethernet nén c6 thé tir mot may
tinh két n6i toi bat ctr thiét bi CMC nao trong mang, diéu nay co thé gay nguy hiém
néu vo tinh van hanh phat dong & ap cho mét thiét bi CMC ¢ dau d6 khéng trong
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tam kiém soat. Dé ngan chan tinh tran nay thiét bi CMC duoc trang bi mot co ciu

két n61 bao gdm cé thao tdc bam nit chap nhan.

Power Supply Fans Ext.Interf. Associate Fans

=

reselsilele

LA (=

B

»O)w

Power supply Current \Voltage

Fuse LLout1 -8 ETH1
T10AH

|4 mm sockets for GND connection

ETHZ

Hinh 4.2. Mat sau hop b CMC 356

Trinh tu két ndi nhu sau:

1. Két ndi cap giita hop bd va may tinh - Khéi dong phan mém Omicron Test
Universe va bat hop bo thi nghiém.

2. Tai giao dién phan mém Omicron Test Universe chon muc Setup -> Test
Set Association.

Tai ctra s6 mdi hién ra chon Search dé tim kiém thiét bi CMC dang dugc nbi

Vao.

www.omicron.at | www.omicronusa.com

?-u Test Set Association and Configuration
Control Center Setup @ Fie TestSets Extras Help

)=
ES Open Existing Test Document l @® Test Set Association l — 5@;; a
ER Open Protection Testing Library )
E$ Open Generic Template License Manager Device type Serial Number | Name
D New Test Document @« Language Selection

3. Thiét bi hop bo thi nghiém duoc tim thay s& duoc liét ké & phan trang trong
bén dudi, bao gém tén thiét bi, ma sd, ... Click chon thiét bi vira dugc nhan dang -

click vao muc Associate
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4. Sau d6 may tinh s& thuc hién thao tac két ndi v6i hop bo thi nghiém, trong
qua trinh d6 s& c6 yéu cAu bAm nat Associate phia ding sau hop bo (Hinh 4.2). BAm
nat nay va qua trinh két nbi giita may tinh véi hop bo sé hoan tat, khi qua trinh két
nbi thanh cong co6 thé nhin thay biéu tuong ndi thong phia dudi bén phai giao dién.

5. Cac thong tin vé mdy tinh dang két néi s& dugc luu trit trong hop bo.

IV.3. PAu ndi giita hop bd thi nghiém va role

Hop bd thi nghiém c6 cac dau ra dién 4p va dong dién

CURRENT OUTPUT A

—L 2 3 N__

CURRENT QUTPUT B
1 o Ll ]

Dau nodi cac dau ra nay vao cac dau vao ap & dong tuong tng cua role (Céc

0000,00

dau vao dong va 4p cua role thay ddi tly theo chung loai role va dugc chi rd trong
cac tai liéu di kem cua role)

Hop bo thi nghiém con ¢ cac dau vao nhi phan/ tuong tu:

BINARY | ANALOG IMPUT AUX DC

1 2z 3 4 a & T A il 1m0 A
0000000000 (o

0000000000

Céc dau vao nay hoan toan co thé 1ap trinh dé tré thanh dau vao nhi phan hoic
dau vao tuong tr (Chirc ning dau vao twong tu st dung khi ding chirc ning do
luong cua hop bo thi nghiém).

Céac dau vao nhi phan thuong dugc ndi tdi cac tiép diém dau ra cua role, khi
role tac dong thi tin hiéu du ra cua role s& gui t6i hop bd qua dau vao nhi phan dé
ra 1énh dimg dong ho thoi gian (Vi du khi can do thoi gian tac dong), hodc ding
bom dong (Vi du khi xac dinh ngudng khoi1 dong cua role), ...

Hop b6 thi nghiém con c6 ngudn de cip ra nudi role, dién ap ndy co thé thay
doi tir OV=264V: Tai giao dién chinh ciia Omicron Test Universe, chon Aux DC -

lga chon murc dién ap mong muon.
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Chi tiét vé cac ddu vao/ ra mit trudc cua hop bo thi nghiém thé hién trén hinh
4.3.

Connect to voltage
inputs of the
protection relay

Connect to current Connect trip signal of relay to Binary
inputs of the Input 1, and pick up (start) signal of
protection relay relay to Binary Input 2

(group B may not apply)
Hinh 4.3. Mat truoc hop bo thi nghiem CMC 256 (Twong tu voi CMC 356)

IV.4. Lua chgn phwong thire kiém tra

Viéc chuin bj sb liéu va trinh tu test role duoc thuc hién trén phén mém
Omicron Test Universe. C6 thé thuc hién cac budc chuan bi dong & 4p bang tay
hodc st dung cac khdi chuc nang dugc thiét ké riéng cho cac loai role. Giao dién
chinh cta phan mém c6 cac nhom chirc ning chinh can cha y sau day:

a) Quick CMC: Chirc ning cho phép thuc hién cac thao tac diéu chinh, bom
dong & 4p bang tay. Chirc ning nay cho phép diéu chinh dong dién, dién ap theo
cac gia tri dua vao, dong thoi c6 thé diéu chinh cac gia tri nay bang cach truc tiép

kéo - tha cac vecto (Thay doi ca d6 16n va goc pha truc quan)

Co6 the Iya chon cac phuong thirc vao s6 li¢u nhu sau:

~& OMICRON QuickCMC - QuickCMC1
File Edit “iew Test Parameters Window Help

D=d | BlE ¥+ 0% 688 &

B2 Test View: QuickCMC1

| 2%l (o | B0 [

Analog outputs Binary Outputs
SetMode | prect R Bin. out 1 m
VL1E Birech
in. B
VIL2E Ling-Ling Higee
W L3-E Symmetrical components Bin. out 3 B
101 Powers :
L2 Fault Values Bin, out 4 |
Z-| const.
IL3 =
Z-Y const
Z-Z= const. r
Z%-| const. -
Z%-V const. |
Z%-7= const. -
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- Direct: Truc tiép vao sb liéu dong & ap pha, c6 thé st dung chirc ning kéo
tha tir 6 thi vecto lién ke.

- Line-Line: Piéu chinh theo dién 4p day.

- Symmetrical Components: Diéu chinh theo cic thanh phan dbi xtmg cua
dong & ap.

- Fault values: Theo dong di¢n & dién 4p cua su )

- Z-1 const: Piéu chinh ntheo téng tro va dong dién, gia tri dién &p bom vao
duoc ty dong tinh ra tir hai gia tri nay.

- Tuong ty cho céc churc nang khac.

Luu ¥ rang tan s6 mac dinh cia thiét bi 1a 60Hz, do d6 can chinh vé 50Hz cho
phu hop véi diéu kién tai Viét Nam.

b) Overcurrent: Khdi chirc nang nay duoc thiét ké chuyén dung cho viéc kiém
tra cac role qua dong. Céc dai lugng dong & ap dwa vao role duoc lay truc tiép bang
cac click vao dac tinh tdc dong ctia bao vé qua dong.

¢) Distance & Diffirential: Hoan toan twong tu khéi chirc ning bao vé qua
dong. Hai khdi nay dugc thiét ké chuyén dung cho viéc kiém tra céc role khoang
cach va role so léch.

IV.5. Chuén bi ddi twong thi nghi¢m
a) St dung Quick CMC
Khoi dong chiic nang Quick CMC - chon Test Object Parameters > Hién

ra ctra s6 Test Object.

File Edit View Test Parameters Winflo% Help ‘ ;?_LE?_! @M m ’E_fﬂl
Dz| | Bls ¢ +/(0ln B8
EAl Te .

& Test Object

Q File View Function Help
3| @
i Analog outputs EI il
Set Mode Direct > I Custom
VL1-E 0.000V 0.00 *| 50.000 Hz =69 RIC
VIL2-E 0.000V| -120.00"| 50.000 Hz
VL3-E 0.000V 120.00 *| 50.000 Hz
IL1 0.000 A 0.00 *| 50.000 Hz
1L2 0.000 A| -120.00°| 50.000 Hz
L3 0.000 A 120.00 *| 50.000 Hz
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Click vao Device:

Device Sethings

Device Settings

Device Mominal Values

Mame,description: | Mumber of phases: 2 i3
Manufacturer: | f nom: | BO.O00 Hz
Device type: | ¥ nom {secondary): | 120,000 % [L-L)
Device address: | | 63.282 ¥ [LN)
serial/model number: | V' primary: 170,000 kM [L-L)

Dién dﬁy du cac tham sd vé ddi tuong: Tén va chung loai role, ngan 19, tram
bién 4p, ... sau d6 bam OK dé xac nhan. Cac tham sd nay s& duoc in ra cling véi
ban bao céo két qua thi nghiém.

b) Sir dung cac khéi chirc ning chuyén dung (Qua dong, khoang cach, so
léch): Viéc vao tham s vé role (Test Object) ciing c6 thé dugc tién hanh tir giao
dién cua cac khdi chtrc ning chuyén dung

1V.5.1. Thi nghiém ro le qua dong dién

Viéc thi nghiém role qua dong c6 thé bang hai cach: Sir dung chirc ning
Quick CMC hoac st dung chirc nang Overcurrent. Tuy nhién, sir dung chirc nang
Overcurrent 13 thudn tién nhét do day 1a chirc ning duoc thiét ké chuyén dung dé thi
nghi¢m role qua dong.

Chuén bi céc thong s6 cua role duoc thi nghi¢m co thé theo cac cach sau:
- Str dung phan mém DIGSI va két ndi t6i role = tai vé cac tham sb di c6 cua role,
sau d6 sir dung chie nang Export dé chuyén doi cac tham sd ndy sang dinh dang véi
dudi “.xrio” phu hop v6i phan mém Test Universe ctia Omicron .

- Str dung ché d6 Offline cua phﬁn mém DIGSI: Khéi dong DIGSI, tao cac thu

muc quan 1y twong ty nhu thao tac da trinh bay trong muc II1.2.
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% File Edit Insert Device View Options Window Help

o S nEn- __: « Mo Filter =

- Ca kau
= I:I Folder
l [:l 273

Press F1 to get Help.

Nhap chudt vao thu muc 274 (Gia thiét rang role qua dong dang dung dé bao
vé ngan 106 nay). Nhin phai chudt vao phan tréng bén phai man hinh < Device
Catalog = chon role twong tmg (7SJ612) sau d6 kéo tha vao phan man hinh trong
nay.

Sau d6 nhan kép chuot vao file vira kéo tha vao va chon ché do Offline = toan
bd cac tham sd (mic dinh) cua role ndy s& dugc chuyén vao trong phin mém
DIGSI.

Thue hién cac chinh sira can thiét doi véi file chinh dinh mic dinh nay >
chon File = Export = Configuration and Protection Parameters = chon dinh dang

“xrio” d€ phu hop véi viée xuat dit li¢u sang moi truong Omicron Test Universe.

TEST UNIVERSE .. I

Get Support | Customer Area

"+, OMICROM Overcurrent - [Test View: Overcurrent1]
[m! File Edit View Test Parameters Window Help

Test Modules D (| = afs x|y oo
2% QuickCMC I_J El?ﬂ.—‘

Y &) Test Object

File WView Function Block

Import...

Ramping... = —
e o ot ] Genelall Binary Dutl -
-1 State Sequencer Import relay settings. .,
Fault type ltest ’— Organize. ..
| 1-E -2 Revisi
Relatve To: =
MHsfAnce... 12 1213 e md s
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Khoi dong phan mém Test Universe = chon chitc nang Overcurrent = trong
giao dién OMICRON Overcurrent = Test Object Parameters = File 2 Import >
chi dén file v6i dudi “.xrio” vira tao dé tai file nay vao khéi chirc nang thir nghiém
bao vé qua dong.

Ndi cac dau ra dong dién cua thiét bi CMC t6i cac dau vao dong cua role, tiép
diém dau ra (Trip) cua role ndi téi Binary Input 1 ciia bo CMC, néu mubn thi
nghiém gia tri khéi dong va trd vé cia role thi tiép diém khoi dong dau ra cua role

phai nbi t6i Binary Input 2 ciia bo CMC.

Connect to voltage
inputs of the
protection relay

Connect to current Connect trip signal of relay to Binary
inputs of the Input 1, and pick up (start) signal of
protection relay relay to Binary Input 2

(group B may not apply)

Qua trinh thi nghi¢m co thé duogc tu dong hoéa: tu dong kiém tra gia tri khoi
dong va tré vé cua role, kiém tra thoi gian tic dong cua role voi hang loat gia tri
dong di¢n khac nhau.

- Tu dong kiém tra gia tri khoi dong & tré vé

Dé kiém tra gid tri khdi dong & trd vé yéu cau phai ndi dau ra “Start contact”
cta role téi dau vao nhi phan Binary Input 2 cua b CMC. Viée kiém tra dugc thiét
bi tu dong thuc hi¢n bé“mg cach tang dong di¢én 1€n ngudng 1,15 lan gia tri khéi dong
sau d6 tir tir giam dan dong dién nay dé xac dinh gia tri trd vé. Sau d6 thiét bi lai tu
dong tang dong dién tir ngudng 0,8 gia tri khai dong dé xac dinh gia tri khoi dong
cta role. Mdi budce ting giam duoc ¢6 dinh 14 0,01 1an gia tri khdi dong da cai dat

cua role.
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Churc nang xac dinh gia tr1 khéi dong & tro vé ludn ludn duoc tu dong thuc
hién truéc (Néu lua chon) thao tac thi nghiém thoi gian tac dong.

Dé kich hoat chuc nang thi nghiém nay chon thé General va chon céc gia tri
nhu hinh dudi day:

"1, OMICROM Overcurrent - [Test View: Overcurrentl]

E File Edit View Test Parameters Window Help
D|(d| 2| Bf= e @ oo »
la M ahslrf:l

Test ] Fault | Genera l 3na'~,-'3ut]

Pick-up Test
" Mo test
{* ‘Relays with Start contact

LR
[+ Ewasluate test
Trp Value: Rescluton:

2500 = 10.00 ms

Trngger Condition
Trigger Logic " AND * OR

Input | Display Name| 5tate
1 Trip 1
2 Start X

- Ty dong kiém tra thoi gian tic dong

Thoi gian tac dong cta role c6 thé duoc kiém tra véi nhiéu diém (Nhiéu gia tri
dong dién khac nhau). S6 luong diém cin kiém tra khong giéi han, tuy nhién theo
khuyén cdo thi it nhat can kiém tra cac diém lan can gia tr1 khoi dong, lan can diém
chuyén giao giira cac cp bao vé qua dong (Cip thoi gian tac dong khac nhau). Do
cac dic tinh 1am viée cua bao vé qua dong pha va qua dong cham dét c6 thé khac
nhau nén ciing can kiém tra hét cac truong hop nay.

Lua chon thé Test =2 chon dang su ) pha-pha hodc pha dat > chuyén sang
phan dic tinh 1am viéc twong Gng vira hién ra = nhay trai chudt vao diém mudn
kiém tra (Khi d@6 s€ co gia tri tuong ing hién ra, vi du “1,331>>" nghia la diém nay
tuong Ung v4i ving dic tinh tic dong cua bao vé qua dong cip hai I>> va gia tri
dong dién bom vao s& twong ung 14 1,33 1an gid tri dong khoi dong I>>) > chon
“Add” dé dua diém thi nghiém nay vao bang thi nghiém tuan tu.
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"4, OMICRON Overcurrent - [Test View: Overcurrenti]
el File Edit View Test Parameters Window Help

Dld| | e B[ ofof »f=]]
o9

2%

M"&'ﬂll Binary Out | QOvercurrent Characterist
F2utips ltest: 17761 500.0000 -+
T LE L2 . :
£ L9E 1213 Relatrve To: [» A 3
L3E o L

L1213 ;
dd | Add Muiipe.. | \n\ :
10.00 ;
® L0 Tauite | | 5.0000 |
Relatnve | Absclute Npm | min | tmax | fact | i
1.0000 -
__ 05000 -
@ .
0.1000 -
0.0500 -
2 0.0100
0.0050

Khi muén thi nghiém nhiéu diém thi c6 thé ding chtic ning “Add Multiple”,
chirc ning nay cho phép vao thong sb cac diém thi nghiém ty dong bang cac lan
luot ting dong thi nghiém tir mdt gia tr1 dat trudc nao do, theo budc tang dat trudec.

Fault type

1.130 1>

=

Itext: |

Dongdién & don vi twong d6i  wweto: |5

— rn

Dongdién Ampe

Thuec hién tai: Cong ty Dién luc Daéu khi Ca Mau - Nam: 2011
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a4 | i :
© 30 Remove | _Remowem | | ThOgiantdc 77
doéngtheo
| Reistve [ Absoute [tnom | o | toct | S : :
o 1.776 1> 5328 4 TGO s 200.0 m Not test dactinhrole ---f--------- STIETTIER
o Ll S L 42,325 158,55 Not test e e el | Rttty raemnaeesbees
@ [o3e1 NT N Nottest = | ;
(] T T E0.x Mot test . :
© 1357 0.000 = 20.24 s Notreer—==No Trip — ;
o 0.982 |> 2056 8 N/T Mot test i 5 E% S5 1o el
O 50015 Tei0s s orteniesy Khongtac : :
) 1.800 I> 0 5 200.0 m Mot test ,\ ! !
@ | z1w000 0.000 = 200.0 m Net test dong (theo il oL . 1 0
o 2.200 1> 0.000 s 200.0 m Not test uo o Y el (N 0 NN O O
@ 2700 0.000s 2000 mNettest | DACEiNh) : :
@ |\ 30000 0.000 5 200.0 m Not test : :
‘ 0.0010 o {--f------ o R R NS B o
B O B R R BPL
Dungchtrc ndng “Add
Multiple”, xudt phat tir gia tri : e
1,5 véi budctang 0,3 va két
thictai3 1>
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Sau d6 bam nut “Start/continue test” thi hop bd thi nghiém CMC sé& bt dau
phat dong dién theo trinh tu da dugc dua vao nhu ¢ bang trén. Sau do két qua duogc
xuat ra Test Report

2w Overcurrenti]

ers Window Help

8| oo x| %]

it ]
ltest: [2.000 |
Relatnee To: - ldl

Test lFault ] General] E!»ilRle pG rt

rauttype | £.000 1>
- LE & L2
" L2E 1213 > I

Duya vao bac cao nay hoan toan co6 thé xac dinh dugc role c6 dat yéu cau khi

hoat dong hay khong.
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Test Results for Fault Type L1-L2

Relative |I[A] Direction tnom State |Overload |Result
1.78 I 5.33 n/a 100.0M0s Tested Passed
1.1 Iz 3. n/a 70.04 Tested Passed
0.94 > 2.83 n/a NT Teszted Pazzed
1.31 = 3.92 n/a 26.08 Tested Passed
1.36 I 4.07 nfa 100.0 Tested Passed
0.98 I» 2.85 n/a NIT ezted Passzed
1.50 I» 4.50 n/a 100.0 m sted Passed
1.80 I» 5.40 nfa 100.0 m Tejted Passed
1 \
Pick-up Test Results .
Test Status: Test finished T/ glanu T{glan e Phla rlitraleu
theo dac doéngthuc saisO thoi
Pick-up value: 010 tinh té gian
Dropout value: 970
Reset ratio: -.:- ‘\ Giatri kh&i
Ratio error (Relative): 09 . o o
) dong/ trorvé

Assessment:

1V.5.2. Thi nghiém role khodng cdch

Thi tyc chuén bi thong s6 cua role thi nghiém (Pua ra dinh dang “.xrio”) hoan
toan tuong ty nhu muc IV.5.1. Nha san xuét thiét bi da thiét ké sin khoi chirc nang
“Distance” danh riéng cho viéc thi nghiém role khoang cach, role chuén bi cho thi
nghiém gia thiét 1 loai 7SA632.

Giao dién thtr nghiém role khoang cach c6 dang sau:

3l Fie Edit View Test Parameters Window Help

D | BlEw 8w o 212 [0 | B [ =]

Shot Test ]5etnngs | Trigger | Feulibtiz
Test Point Fault Type wa i ___J'_ _____________________________________
zl: | 18w R [ -L3qza || O LLE add i
phi: | 138.56° w [ 1710 izs
: 36.56 716 l3e 2o d
1142
CLeds AddTo...
ClHa 1.5
Result oo d
tact.: nfa Assessment:| Mot tested
05 o
|Stabe| I] ‘ Phi | tnom ‘ tact, | Dev. tmin tmax =

[P Aroe Az ha-ta f2is Asia £ iieas [

|
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Céc thé phuc vu cho viéc thtr nghiém gém coO: Shot Test, Settings va Trigger.

e
g3l File Edit View Test Parameters Window Hel

Ded | BlEw 8| of

Shot Test lﬂetﬁngs ] Trigger ]

Test Point
Z: | 1sen R: | -L342m

Ché do Shot Test cho phép sir dung mit phang tong trd (Truc quan) dé dit cac
diém thi nghiém, dua trén do thiét bi s& tu dong tinh toan ra gia tri dong dién va
dién ap can phat ra. Cac diém thi nghiém s€ dugc Iya chon tai cac vi tri ti€u biéu: tai
vung giap ranh gitta cac vung bao v¢, tai cadc gdc cua dac tinh tac dong, tai cac vung
huéng thuan va tai cic ving huéng nguoc, ... két qua cua thi nghiém 13 kiém tra
vung bao vé va thoi gian lam viéc cta bao v¢.

C06 hai cach lua chon diém thi nghi¢m:

- Vao truc tiép tham sb tong trd: d6 16m va goc pha cua tong trd, sau d6 chon
Add

- Nhép chudt truc tiép 1én khu vue d6 thi mit phing téng tré tai diém mong
mudn sau d6 chon chirc ning “Add”

Néu muén gan mot diém thi nghiém cho nhiéu trudong hop su ¢d (Pha - pha,
pha - dét, ba pha) thi c6 thé chon chuc nang “Add to” - lua chon loai su ¢d thich
hop, hop bo thi nghiém sé& tu dong tinh toan ra dong & 4p dua trén tong tré d6 cho

tung loai su co.
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@ File Edit Yiew Test Parameters Window Help

Dl | Bfew Bl® of »[alu>] 20 (o] B/l [us ol
Shot Test NSEth'ngs I Trigger ] FeuliLilz
Test Point Fault Type e DN SN U T I’_ ____________
R 33 4dd :
Clor e N | e ] e e e b
Phi: 163.90 = 529.3mQ L3
® L2
1243 Add To...
1341
el | . O A S G RS N ik et b o N A
tact.: nfa Assessment:|Mottested [ L0 ey T
‘statal Z | Phi ‘ tnom | tact, | Dev. tmin tmax « e el

hotat Z= 4,75 Phi=1ze 72) !
Add shot (2= 1.75Phi=166.78) |||
-

il

Zoom Qut

Zoom Mode
Zoom [N
Grid »

Show LN “.

s I

Thé Settings can c6 céc chu y sau: Co thé lua chon ché do phat dong di¢n hodc
dién ap khong d6i. Khi ché do phat dong khong ddi duoc lwa chon thi dién ap s&
duoc tu dong tinh todn ra vodi cac diém téng tr¢ thi nghiém va tuong tu néu dién ap
duoc phat ra khong d6i thi dong dién sé thay doi theo.

Shot Test  Settings ]Trigger ]

Test Model

|C|:||'|5ta|'|t test current

L-E: 3.320 2
L. 5.750 02
L1 6.640 22

Bang két qua hoan toan twong tu chirc ning bao vé qua dong.

1V.5.3. Thi nghiém role so léch dong dién

Qui trinh chuén bi thiét bi va sb liéu, file cai tham sb cai dit cua role 1a hoan
toan tuong tu hai muc trén. Muc dich thi nghi¢m role so I¢ch la dé xéac dinh dic tinh
lam viéc va viéc ham role theo song hai.

Céc lua chon chinh trong giao dién thi role gém co:
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- Bias Curve: Giao dién nay dé vao toa do cac diém thi nghiém, c6 thé vao
tryc tiép cac bo gia tri Idiff & Ibias hodc nhap chudt truc tiép vao dic tinh phia bén
tay phai man hinh. Cac diém thir nghiém nén chon & ving tac dong va ving khoéa,
cac diém thudc cac doan dic tinh khac nhau (Vung so l1éch ngudng thap, ngudng

cao, cac doan c6 doc doc khac nhau), s luong diém lga chon khong han ché.

&Y Test View: Differentiali = z
Bias Curve | Harmonic | General | Operating Characteristic Diagram —
|dit [In]
Bt 1diff, 1,48 In
Actual:

Thias: 5,50 In 50
MfT

Deviation: l:l 40 H
0.00 %
30

wiff |ias  |tect [ thom |
& 310 380 0.030 0.03
& 147 550 NJT M/T

20

1.0

=}
=}

Ibizs [In] —

Hinh trén thé hién hai diém d3 dugc lua chon dé thi nghi¢m:
+ Piém dau tién thudc ving tac dong
+ Piém tht hai thudc ving him (N/T: No Trip)

- Harmonic:

EY Test View: Differentiall

Bias Curve  Harmanic | General | Harmonic Restraint Test Flane
- &/ In [In]
1diff:
diff | nefjdife | o, |
X 230 0513 230 g.101n [N I S O S N L
&= 0.50 0,113 22,50 L / Idiff: : T r—
Wil Oz ied | 22m0% | |
40 | |
3.0 : :
ezl %
20
Harmonic | |
z
10 - x ||
_________ 1N
Result
Mominal: Actual: Assessment: 0.0 T T T T T T T T T
| | 25 50 75 100 125 150 175 200 225
261k [%] =
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Churc nang nay cho phép lua chon do 16n cia séng hai va bac cua song hai.
Role thuong cai dat dé khoa khi thanh phan soéng hai bac 2 hodc bic 5 vuot qua
ngudng cho phép, theo hinh trén thi ngudng him bat dau khi thanh phan song hai
béac 2 vuot qua 20% thanh phan dong so 1éch. Cach ddwua cac diém thi nghiém vao
hoan toan tuong tu: nhap truc tiép thong s6 hodc nhép chudt vao d6 thi.

Phan phia dudi, bén trai d6 thi s& hién thi két qua tuong mg khi thi nghiém:
theo hinh trén thi ¢ 3 lan thi nghiém, tuy nhién 2 lan da khong dat.

- General: C6 hai tham s6 can quan tdm

EY Test View: Differentiall

Bias Curve | Harmonic : Operating Characteristic Diagram

Test Time Settings Idiff [In]

Test Max. ! 1,500 & s
O
Delay Time: 0,250 s

4.0

Trigger Condition

30
Trigger Logic: " AMD i* oR

Trip |1 = Motused |X 20+
Motused |X Motused |[X
1.0 H
Motused [¥ Motused (¥
Motused |x Motused v
0.0 T T T T T T T T T
Mot used |X Motused | 1 2 3 4 3 g T g G

Ibsas [In] —

- Test max: Gi61 han tho1 gian thi nghiém lau nhét dé bao vé role
- Delay time: Thoi gian dén cach giita cac 1an bom dong thanh cong dé dam
bao role c6 du thoi gian dé tro vé.

Phan bdo cdo hoan toan tuong tu nhu cac thi nghiém voi céc loai role khac.
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CHUONG V. HUONG DAN PQC BAN TIN
VA GAI TRU SU CO TRONG RO LE SIEMENS

V.1. Giéi thiéu

Céc role thé hé 4 cua SIEMENS c6 phuong thirc truy cdp hau nhu tuong tu
nhau st dung cac phim chic nang phia trudc mat role. Cach thirc truy cép trinh bay
sau day ap dung vdi role 7SD52 (Cac role khac twong tu), mat khau mic dinh véi
role SIEMENS 13 “000000” (6 s6 0).

Ciu tao mdt truwde role

1. Man hinh tinh thé 1ong

Man hinh tinh thé long thé hién thong tin thiét bi & dang ky tu, cac gia tri do
luong, cac gid tri do dém, thong tin vé trang thai cua may cat, trang thai cua role,

thong tin bdo v€, thong bao chung va céac canh bao.

11) 11)
- SIPROTEC
1 U} 'TEJRI{N _ ® EHH@ 75052
MAIN MENU
BAannunciation 1 )
Measurement
9) T 2)
| « - | 3)
l_ :
8) 4)
7) 5)
6)
1) 11)
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2. Céc phim truy cap 2 2V A4

Céac phim nay dung dé truy cdp vao cac mic do sau hon trong role tir menu
van hanh.

3. Phim Menu

Phim nay st dung dé vao cac menu chinh hodc nhay tré vé menu chinh khi
dang ¢ vi tri bat ky.

4. Cac phim ESC va ENTER

Phim ESC d¢ thoét khoi menu tré vé menu truée d6 hodc vé man hinh chinh.
Phim ENTER dung dé x4c nhan céc thao tac.

5. Céc phim s

Str dung dé vao céc gia tri cai dat.

6. Cac phim chtc nang F1, F2, F3, F4

Pay 1a cac phim cho phép truy cap nhanh dén mot menu hodc ing dung nao
d6 (Mot dang phim tat). Nguoi sir dung c6 thé 1ap trinh dé gan chirc nang cho cac
phim nay. Bén canh cac phim chiic ning c¢6 cac nhén trang dé ghi lai chirc ning di
duoc gan cho phim tuong ting.

7. Gidc cdm 9 chan RS232

Giac két ndi v6i may tinh, yéu cau may tinh c6 cai phan mém DIGSI 4.

8. Phim LED

Phim nay c6 2 muc dich d6 1a giai trir cac dén LED va céc tiép diém cua cac
role dau ra ciing nhu dé kiém tra tat ca cac dén LED.

9. Cac dén LED hién thi

Céc LED c6 thé hién thi tuy theo chirc nang dugc gan cho, vi du nhu bao vé
qua dong khoi dong, bao vé qua dong tac dong, trang thai dau vao/ra nhi phan.
Tuong ty, cac nhin tring dé ghi lai chitc ma dén LED dang thé hién.

10. Cac LED hién thi trang thai van hanh

C6 hai dén LED, “RUN” (Mau xanh) va “ERROR” (Mau d6) hién thi trang
thai van hanh cda ro le. Pén LED mau xanh v6i nhan “RUN” séng lién tuc trong
khi van hanh binh thuong con dén LED mau dé voi nhin “ERROR” néu sang s&
biéu thi dang c6 16i véi role.

11. Céc nip day trén va dudi ro le.
V.2. Truy cap qua ciac phim mat truwéc role

CAu trac menu cua role c6 dang hinh cdy, twong ty nhu cau trac thu muc may
tinh. Phim 4> V- @é chuyén déi giita cac thu muc cung cip, phim <P 3@ truy
cap vao thu muc con ciia mot thu muc nao do.

Xem thong tin s6 hiéu role: bAm niit Menu > MAIN MENU
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MAIN MENU 04/05

¥ || Annunciation —> 1

Measurement —> 2

Control ==
BSettings ~ > 4 B [SETTINGS 10/11
est/blagnose — w || Device Config. — 01

Masking (I/0) —> 02
P.System Datai —> 03

Group A —> 04
Group B —> 05
Group C -> 06
Group D -> 07

Change Group —> 08
Osc.Fault Rec. —> 09
BSetup/Extras —> 10| p»

Device - 11
SETUP/EXTRAS  05/06
Y Date/Time - 1
Clock Setup -> 2
Serial Ports > 3
Device-ID* —> 4
EVLFB/vVersion —> 5|| p MLFB/VERSION 01/03
Contrast -> 6 MLFB: 7XY9925-5EP00
3HA1
BF—Nr.: 9811049704
v
MLFB/VERSION 02/03
Firmware: 4.00.18
Bootsystem: 1.00.04

Dé truy cép vao cac chirc ning khac st dung phuong thic hoan toan twong tu,
tuy nhién vd1 mot s6 chirc nang s€ yéu ciu c6 mat khau khi muén thuc hién mét
thay doi nao d6 (Tang tinh bao mat, tranh viéc thay d6i khong dugc phép)

V.3. Céc thong bao sw ¢b

- Cdc théng bdo méi nhat:

Céc thong bao su cb tr dong xuat hién & man hinh hién thi, sau khi role di tac
dong. Dir li€u quan trong nhéat vé mot su ¢d duge thé hién trén man hinh LCD mat

trudec.
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Diff Pickup LIE
PU Time 93 ms
TRIF Time () ms

Dong 1: Chure nang bao v¢ da tac dong

Dong 2: Thoi gian 1am viée cta role tir khi khoi dong dén khi role trg vé (PU:
Pick up)

Dong 3: Thoi gian tdc dong (V61 bao vé so 1éch thuong dat 0 gidy)

Céc thong bao va dén LED canh bao nay c6 thé giai trir bang cach nhan phim
LED.

- Poc cdc ban ghi cii dwoc leu triv trong role: Cac ban ghi trong role co thé
dugc truy cap thong qua cac phim bam trudc mit role.

1. Khi ro le sin sang cho van hanh, dau tién 4n phim MENU > MAIN MENU

s& xudt hién. Nhan tiép phim sang phai #* dé vao menu con ANNUNCIATION
2. Nhan phim xubng V. aé truy nhap sdu hon vao menu nay, dung lai tai Trip

log, dé vao tiép muc Trip log st dung phim phai »

_TRIP_LOG . 01/08
¥ ([BLast Fault >
BLast fe e 2 3. LAST FAULT _____ 01/10
22 23:49:34,845

06
Ne{wark Fault & ON

3. Str dung cac phim V- va # dé vao cac ban ghi da luu tri¥, cac ban ghi duoc
luru trit theo thir ty thoi gian: Tir ban ghi gin nhéat dén ban ghi cii nhat. Néu khong
c6 ban ghi nao s& c6 hién thi List Empty.

4. Dé trd lai muc Trip log str dung € hodc nhin nit MENU dé nhay truc tiép
vé MAIN MENU.

5. Cac thong bao va ban ghi su ¢d s& duge luu trir theo thir tu, khi bd nhé da
day thi cac ban ghi cii nhét s& dugc tu dong x6a di = khong can thiét phai thuc hién

thao tac xd6a ban ghi.
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V.4. Chuyén doi giira cac nhém cai dit

Céc role cua SIEMENS cho phép chuan bi trude t6i 4 nhém gia tri cai dat,
nguoi st dung c6 thé chuyén d6i qua lai giira cac nhom nay mot cach nhanh choéng,
do 14 cac thay d6i quan trong nén thao tic nay yéu cau phai biét mat khau (5 so).
Ngoai ra vi¢c thay d6i nhom cai dat con co thé thuc hién qua giao dién diéu khién
trong tram hodc thong qua mot tin hiéu dau vao nhi phan.

1. Nhdn MENU > MAINMENU > V- > Settings

2. Settings > # > t6i cdc muc cua menu setting > V> chuyén t6i

Change group > » 32 nhin thiy dia chi 0301 véi chit “ACTIVE GROUP”, nhu
thé hién trén hinh thi nhom cai dat A dang dugc st dung (Pang duoc kich hoat)

CHANGE GROUP  01/02

¥ || 0301 ACTIVE GROUP
Group A

3. Chuyén t6i dia chi 0302 1a dja chi cho phép chuyén d6i nhém cai dit, nhin
ENTER. Viao mit khiu, sau do lya chon nhom cai dat mong mubn va nhén
ENTER dé xac nhin

0302 CHANGE to BGroup A '
EGroup A ' Group B v
Group C 1

Group D '

:
|
' wla Binary Input
, via Protocol

4. Lya chon YES va nhan ENTER dé hoan tit thao tac

R S A e — S —CA S S ) A A — B E_— T o— =5
Are you sure? |
S ves G :

5. Bé tré lai cic menu cép trén st dung 4 hojc nhin nat MENU dé nhay truc
tiép vé MAIN MENU.
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