LOI NOI PAU

Trong cong cudc xay dung va doi méi dat nude, nghanh cong nghiép dién
luc ludn gitt mot vai tro v cung quan trong. Hién nay di¢n luc tré thanh dang
ning luong khong thé thiéu duoc trong hau hét cac linh vuc: xdy dung, giao
thong van tai, sinh hoat, ..... Khi xay dung mot nha may mdi, mot khu cong
nghiép, mot khu dan cu moi, .... Thi dé dam bao cho viéc cung cap dién duogc
t6t doi hoi phai xdy dung duoc mot hé thong gdm cac khau san xuét, truyén tai
va phan phdi dién ning hoat dong mot cach thong nhat véi nhau. Trong d6 tram
bién 4p 14 mot mat xich dong vai tro rat quan trong trong hé thong dién vi mudn
truyén tai dugc dién nang di xa hodc giam dién ap xudng thap cho phu hop voi
noi tiéu thu ta ding bién 4p 1a kinh té va thudn tién nhat. Vi vay viéc nghién
ctru va dua phan mém Wince vao sit dung 13 mot giai phap cai tién va dung dan
cho giam sat diéu khién trong cong nghiép. Viéc thiét ké hé théng gidm sét
diéu khién bdo vé cho tram bién dp trung gian Gia Léc Hdi Dwong bing
phéin mém Wince cia Simens 12 noi dung d6 an tét nghiép ma em trinh bay.

Db 4n cta em gdm 3 chuwong nhu sau:

CHUGONG 1: PHAN TICH TRANG BI BPIEN MACH LUC TRAM BIEN
AP 110KV (GIA LOC — HAI DUONG).

CHUONG 2: PHAN TICH TRANG BI DIEN PHAN DIEU KHIEN
TRAM BIEN AP 110KV (GIA LOC HAI DUONG).

CHUONG 3: GIAM SAT PIEU KHIEN BAO VE THONG QUA GIAO
DIEN WINCC.



CHUONG 1
PHAN TiCH TRANG BI PIEN
MACH LUC TRAM BIEN AP 110KV

(GIA LOC - HAI DUONG)

1.1. SO PO NGUYEN LY LUOI PIEN TOAN TINH HAI DUONG.

So d6 nguyén 1y ludi dién tinh Hai Duong (hinh 1.1) bao gdm céac khu vuc

chinh nhu sau:

Nha may nhiét dién Pha Lai ( cong suat 2x250MVA).
Tram bién 4p trung gian Trang Bach (2x125MVA).
Tram bién 4p nha may xi mang Hoang Thach (2x17,5+2x20MVA).
Tram bién ap Nhi Chiéu (2x40MVA).

Tram bién 4p nha may xi mang Phuc Son (2x31,5MVA).
Tram bién 4p Phtc dién (1x63MVA).

Tram bién 4p Nghia An (2x25MVA).

Tram bién 4p Thanh Ha (2x25MVA).

Tram bién ap Ngoc Son (2x40MVA).

Tram bién ap Pong Nién (25+2x40MVA).

Tram bién ap Tién Trung (1x40MVA).

Tram bién 4p Lai Khé (2x25MVA).

Tram bién ap Chi Linh (1x25MVA).

Tram bién ap Pha Lai TC (2x63MVA)).

Tram bién ap Pai An (2x63MVA).

Nguon dién cua toan bd khu vuc dugce cung cap boi nha may nhiét dién

Pha Lai v6i cong suat S00MVA. Xét hé thong tinh dén nam 2010.



Tram bién ap trung gian Trang Bach chiju trach nhiém phén phéi dién t6i
Ubng Bi, Thai Nguyén, Chinh Phong, Hoang Bd, Vat Cach va nha may xi ming
Hoang Thach (7SMVA), Nhi Chiéu (80 MVA), xi miang Phuc Son (73 MVA),
Chi Linh (25 MVA). Bé dam bao d9 tin cdy ctia hé thong cac tram bién ap va
phan phéi déu duoc cép dién tr 2 1o day chinh, cac loai day AC nhom tran duoc
méc trén khong. Céac ho tiéu thu déu duoc cép dién theo so d6 hinh tia, ngoai
trir Nhi Chiéu va nha may xi mang Phuc Son duoc cép dién theo so d6 phan
nhanh.

Tram bién ap Hai Duong cap dién cho cac khu vuc Phd Néi, Phuc Dién,
Phé Cao, Nghia An, theo so dd phan nhanh : Pai An, Ngoc Son, Thanh Ha,
Pong Nién, Tién Trung, Lai khé. Pé tang do tin cdy cho cac khu vuc nay ngoai
viéc cép dién cho cac ho tiéu thu béng 2 16 chinh nguoi ta thyc hién viéc ndi céac
khu vyc nay thanh mach vong giira tram bién 4p Hai Duong va nha may dién

Pha Lai. Mach vong duoc hoat dong dya trén nguyén tic vong ho.



1.2 PHAN TiCH TRANG BI PIEN MACH LUC
1.2.1. Phén dién chinh (Hinh 1.2)
1.2.1.1. Cac phan tir trong hé théng dién

Toan tram bién ap duogc dit trén mit bang 75x73,5(m). Trong tram bién ap

bao gém cac thiét bi: dao cat dién, may cat dién, dao cach ly, dao ngén mach,

cac su dién, chong sét van, chong sét ong, st dién, may bién ap luc, may bién

ap tu dung, bién dong dién, bién dién ap, cac cdt chi€u sang chong sét va cac

phﬁn tr bao vé. Cac thiét bi trong hé théng dién chinh.

May bién ap luc T1 115/38,5/23kV — 400MVA, Yo/A/Yo0-11-12. Co

kha nang diéu ap.

Dao cach ly nbi dat DS/2ES-123kV; 1250A.

May bién dong dién110kV CT-123kV 400-600-800/1/1/1A.
May cit SF6 110kV 1250A-25kA/3s.

115 0, 11 0, 11
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May bién dién ap CVT-123kV; 6400pF

Thanh céi 1 cao thé 110kV: ASCR-300.

Thanh cai 2 cao thé 110kV: ASCR-300.

Chong sét van 110KV LA-96kV; 10KA.

Chéng sét van 22 kV LA-24kV; 10KA.

Thanh cai 22 kV Cu-2000A; 25kA/1s.

May cat 22kV CB-24kV; 2000A; 630A; 25kA/1s.

Bién dong 22kV CT-24kV;800-1200-1800/1/1/1A; 200-400/1/1A.
Bién ap tu dung22kV TN2-100kVA; 23+2x2,5%/0,4kV; A/Yo-11.
Thanh cai 35kV Cu-1600A; 25kA/1s.

May cat 35kV CB-38,5kV; 1250A; 603A; 25kA/1s.

Bién dong 35kV CT-38,5kV; 600-800-1000/1/1/1A; 200-400/1/1A
Bién ap tu dung35kV TN1-100kVA,; 38,5+2%2,5%/0,4kV; A/Yo-12.
Ro le bao vé dong ro ZCT: 30/1A.



1.2.1.2. Nguyén 1y cép dién.

Cao thé cua tram bién ap ldy ngudn tir thanh cai 1 ACSR-300. Thanh céi 1
dugc cap ngudn tir 2 16:

- Du phong Thanh Ha T02

- Puong tir Pong Nién — Phd Cao JO4.

Trung thé 35kV duoc dua t6i thanh cai 35kV (Cu-1600;25kA/1s) qua day
cap Cu/XLPE/38,5kV-2x(1x300)/1pha.Tir thanh céi dién ap 35kV duogc cap cho
cac tram ha thé. Qua diém d4u s 3 trén thanh céi theo day cép Cu/XLPE-
3x50mm?2 cap cho MBA tu dung TN1-100kVA 38,5+2x2,5%/0,4kV Y/Y0-12.
Cac diém dau sb 5, 7, 9 trén thanh cai cAp ngudn cho céc ti phan phdi ha ap.
Piém diu sb 11 duoc cip ngudn cho may bién dong 35k VT-38,5kV
38,5/0,11/ 0,11

3 3 B
cai thir 2 trong ti phan phdi 38,5kV bao gdm cac diém dau sb 12, 10, 4, 6, 8, 2

kv dong thoi c6 1 duong ddy cap dua sang cap ngudn cho thanh

dé cap nguon cho céac til phan phdi ha ap va may bién dong.

Trung thé 22kV dugc dua t6i thanh céi 22kV (Cu-2000A 25kA/1s) qua
day cap Cu/XLPE/24kV-2x(1x400) 1 pha dau vao diém sb 1. Tur ddy qua cac
diém dau 5, 7, 9, 11, 13 theo duong day cap sé& cap dién cho céc ti ha thé. Piém
dau s6 3 qua day cap Cu/XLPE-3x50 cdp ngudn cho MBA tu dung TN2-
100kVA 23+2x2.5%/0,4kV; A/Yo-11 va diém dau sb 15 duoc cép nguén cho
23,011
NERING]

dugc nbi v6i thanh cai s6 2 ciia ti phan phdi 22kV qua duong diy cap ddu vao

may bién dong 22kV VT-24kV kv . Pong thoi tai diém dau sb 15

diém dau s6 16. Tai day thanh cai s& cAp ngudn cho cac tii phan phdi ha 4p va
may bién dong qua cac diém dau sé 6, 8, 10, 12, 14, 4.

MBA duy phong T2 ciing duoc 1ay ngudn cao thé tir thanh cai 1:ACSR-300
thanh cai 1 dugc l1ay ngudn tir 2 19.:

- JO2 du phong di Thanh Ha.

- J04 di BD Pong Nién — Phé Cao.



Trung thé 35kV cua T2 dugc dua t6i thanh cdi Cu-1600A; 25kA/1s
s6 2 trong ti phan phdi 38,5kV vao diém dau sb 2. Tai day két hop cung véi
duong day trung thé 38,5kv cua T1 dugc ddu ¢ thanh cai sb 1 trong tu phan
phdi 38,5kV s& cap dién cho MBA, may bién dong va cic ta phan phdi ha ap
qua cac diém dau s6 3,5, 7,9, 11, 12, 10, 4, 6, 8.

Trung thé 22kV cta T2 dugc dua téi thanh cai Cu-2000A; 25kA/1s sb 2
ctia tu phan phdi 24kV, tai diém dau sd 2. Tai day 2 thanh cai 1 va 2 trong ti
phan phdi 24kV s& cip ngudn cho cic MBA, mdy bién dong va cac ti phan
phbi ha ap qua cac diém dau 3,5, 7, 9, 11, 13, 15, 6, 8, 10, 12, 14, 4.

Thanh cai 2 ACSR-300 duoc cip ngudn tir 2 16 JO1 dy phong di Thanh Ha
va J03 di DD Pong Nién — Phd Cao thong qua ngin phan doan J06 sé két hop
cung v6i thanh cai 1 cip ngudn cao thé cho MBA T1 va T2.

1.2.2. Phan dién ty dung (hinh 1.3).

1.2.2.1. Céc phan tir trong hé thong dién.

Céc phan tir trong hé thong dién tu ding bao gom:

- May bién ap tu dung TM 100/22(23+2x2,5%/0,4kV).

- May bién ap tu dung TM 100/35(38,5+2x2,5%/0,4kV).

- Aptomat tong tu dién tu dung (xoay chiéu) QF200A c6 khoa lién
dong dién co.

- Thanh céi cua ta phan phdi dién xoay chiéu.

- Cac aptomat phan phdi dién ap xoay chiéu 3 pha va 1 pha.

- B6 nan chinh luu 220V-DC, nap dién cho 4c quy 220V-120Ah.

- Aptomat tong phan dién 1 chiéu QF100A c6 khoéa lién dong dién co.

- Thanh cai ctia ti phan phdi dién 1 chiéu.

- Céc aptomat phan phdi dién ap 1 chiéu.

- Va céc ro le bao vé, cac chinh mach, chi thi cham dét, cac déng hd
do: A, V, Wh, VAR, & ti xoay chiéu va 1 chiéu.

1.2.2.2. Nguyén ly cap dién.



Phan dién tu dung duoc 1dy ngudn tir cao ap théng qua 2 mdy bién ap: TM
100/22(23+2x2,5%/0,4kV).va TM100/35(38,5+2x2,5%/0,4kV)cdp vao thanh
cai.

2 MBA (TM 100/22, TM 100/35) duoc dau Y/Yo thong qua 2 diy cap
dua t&i 2 cau dao QF 200A co6 khoa lién dong dién co Y.

Trén 2 duong day tir ciu dao QF cila 2 MBA t6i thanh céi c6 dat 3 dong hd
do 3 thong s6 Ampemet A, cong to hitu cong Wh va cong to v cong WARh.

St dung 3 day pha va 1 ddy trung tinh cp ngudn cho thanh cai. Trén thanh
cai c6 bao vé dién ap thap F27 va bao vé qua ap F59 thong qua cau dao QF5A,
tir ciu dao ndy thong qua chinh mach von mét dugc dua toi von ké dé do dién
ap thanh cai.

Tir thanh cai ngudn dién duoc phan phdi nhu sau:

+ Qua cau dao QF50A cap ngudn 3 pha c6 day trung tinh dén ta tong nha
ngi ca.

+Qua cau dao QF 30A cip ngudn 1 pha cho hé théng tu 35kV

+ Qua cau dao QF 30A cip dién 1 pha cho ti dau day ngoai trdi

+ Qua cdu dao QF 30A cép dién 3 pha c6 ddy trung tinh cho quat mat
MBA

+ Qua cau dao QF 20A cap dién 3 pha c6 day trung tinh cho bd diéu khién
dién ap dudi tai MBA.

+ Qua cau dao QF30A cép dién 3 pha co day trunh tinh cho chiéu sang
ngoai troi.

+ Qua cau dao QF 20A cap dién 1 pha cho siy chiéu sang ti DK

+ Qua cau dao QF 20A cép dién 1 pha cho sy chiéu sang ti bao vé

+ Qua cau dao QF 20A cép dién 1 pha cho bo phu nap 48V

+ Qua cau dao QF 20A cép dién 3 pha c6 day trung tinh cho bo diéu khién
dién ap dudi tai MBA du phong cho may 2.

+ Qua cau dao QF 20A cép nguén 1 pha cho by phu nap 48kV



+ Qua cdu dao QF 30A cip ngudn 3 pha co diy trung tinh cho quat mat
MBA du phong cho 2 may.

+ Qua cau dao QF 30A cép ngudn 3 pha c6 ddy trung tinh cho du phong

+ Qua 2 cau dao QF20A cip ngudn 3 pha c6 day trung tinh cho dy phong

+ Qua cau dao QF150 cip ngudn 3 pha c6 ddy trung tinh chiéu sang trong
nha.

+ Qua ciu dao QF5A cip ngudn 1 pha Ro le trung gian RL1

+ Qua cau dao QF30A cép ngudn 1 pha cho hé thong ti 35kV du phong

+ Qua cau dao QF30A cip ngudn 1 pha cho hé thong tu 22kV du phong

+ Qua ciu dao QF30A cip ngudn 1 pha cho du phong

+ Qua cau dao QF20A cip ngudn 1 pha cho du phong

+ Qua cau dao QF63A cip ngudn 3 pha co6 day trung tinh qua 6m day cap
Cu/PVC-4x16 dua vao 2 bd nap. Tur 2 bd nap nguén 1 chiéu duogc chia 1am 2
duong. Mot dudng theo 18m day cap 2 Cu/PVC-1x50 nap vao bd dc qui 220V —
120Ah. Con 1 dudng theo 4m day cap 2Cu/PVC-1x50 duoc dua vao cau dao
QF100A. 2 cau dao QF100A c6 khoa lién dong co dién Y. Tir sau cau dao
QF100A trén day din dua t6i thanh céi 1 chiéu 220V DC-250A c6 lap dong hod
Ampe ké A dé do dong 1 chiéu trén day dan.

Trén thanh cai 1 chiéu c6 bao vé dién ap thip F27 thong qua cau dao
QF5A va c6 cac hién thi dién 4p V va chi thi cham dt G1. Trén thanh céi, dién
ap 1 dugc dua dén cap nguodn cho cac phan tir sau.

+ Qua cau dao QF20A cap ngudn cho ti PKTC MBA.

Qua cau dao QF20A cap ngudn cho ti ddu day ngoai troi.

Qua cau dao QF20A cap ngudn cho ti DK xi MBA.

Qua cau dao QF20A cap ngudn cho hé théng tu 35k V.

Qua cau dao QF20A cap ngudn cho hé thong ti 22k V.

Qua cau dao QF20A cép nguén cho hé théng ta DK 110kV mach 1.
Qua cau dao QF20A cap ngudn cho hé théng tu DK 110kV mach 2.

+ + + + o+ 4+



+

Qua cau dao QF20A cap ngudn cho hé théng tu chiéu sang su cd.

Qua cau dao QF20A cip ngudn cho hé thong ta bao vé 110kV mach

Qua cau dao QF20A cip ngudn cho hé thdng ta bao vé 110kV mach

Qua cau dao QF20A cip ngudn cho hé thong tu 35kV du phong cho

thanh cai 2.

+

Qua cau dao QF20A cip ngudn cho hé thdng ti 22kV du phong cho

thanh cai 2.

+

+ + + 4+ + o+ o+

Qua ciu dao QF20A cap ngudn cho tii ddu ddy ngoai troi du phong.
Qua cau dao QF20A cap ngudn cho ti PK MBA.

Qua cau dao QF20A cép nguén cho ti bao vé MBA.

Qua cau dao QF15A cap ngudn cho ti chiéu sang sy cd.

Qua ciu dao QF20A cap ngudn cho tii du phong.

Qua ciu dao QF40A cip ngudn cho ti dy phong.

Qua cau dao QF30A cap ngudn cho ti du phong.

Qua cau dao QF20A cap ngudn cho ti bao vé 110kV.



Bang 1.1. Bang ké khi luong cap chiéu sang nha quan 1y van hanh.

STT|  Noidi Noi dén Mi higu | Dony  S6
uong
1 | Tachiéu | Tu chiéu sing nha QLVH PVC-4x16 m| 73
trong nha
2 Tu chiéu | Bang dién phong truc ca van hanh 1| PVC-2x4 m 16
3 1g nha QLVH | Bang dién phong truc ca van hanh 2 PVC-2x4 m 12
4 Bang dién phong tryc ca van hanh 3| PVC-2x4 m 9
5 Bang dién phong truc ca van hanh 4| PVC-2x4 m 4
6 Bang di¢n hanh lang PVC-2x4 m 1
7 Béang dién Dén compac 220V, 2x36W PVC-2x1,5 m 11
8 [ng truc ca van Dén compac 220V, 2x36W PVC-2x1,5 m 10
9 | hanh1 O cam PVC-2x1,5 m | 28
10 Quat tran PVC-2x15) m | 55
11 Bang dién nha WC PVC-2x4 m 15
12 Bang dién beén compac 220V, 1x20W PVC-2x15 m 45
13 | nhaWC Dén compac lip sat tran 1x20W | PVC-2x1,5 m 2,5
14 Quat hut gi6 lvu lwong 350m°/h PVC-2x1,5 m 5
15| Bangdién Dén compac 220V, 2x36W PVC-2x1,5 m 11
16 [ng tryc ca van Dén compac 220V, 2x36W PVC-2x1,5 m 10
17 | hanh 2 O cim PVC-2x15 m | 28
18 Quat tran PVC-2x1,5 m | 55
19 Bang dién nha WC PVC-2x4 m 15
20 Bang dién ben compac 220V, 1x20W PVC-2x15 m 45
21 | nhaWC Deén compac lap sat tran 1X20W | PVC-2x1,5 m 2,5
22 Quat hut gié luu lwong 350m°h | PVC-2x1,5 m 5
23| Bangdién Dén compac 220V, 2x36W PVC-2x1,5 m 11
24 Ing truc ca van Dén compac 220V, 2x36W PVC-2x15 m 10
25 | hanh 3 O cim PVC-2x15 m | 28
26 Quat tran PVC-2x15 m | 55
27 Bang dién nha WC PVC-2x4 m 15
28 Bang dién Dén compac 220V, 1x20W PVC-2x15 m 4.5
29 | nha WC Dén compac lép sat tran 1x20W PVC-2x15 m 2,5
30 Quat hut gi6 luu lwong 350m>/h | PVC-2x1,5] m 5
31 | Bangdién Dén compac 220V, 2x36W PVC-2x1,5 m 11
32 Ing tryc ca van Dén compac 220V, 2x36W PVC-2x1,5 m 13
33 | hanh4 O cim PVC-2x15 m | 34
34 Quat tran PVC-2x15 m 8
35| Bangdién DPén compac lap st tran 1x20W PVC-2x1,5 m 18
hanh lang
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1.2.3. Phéan chdng sét, ndi dat va chiéu sang.

1.2.3.1.Chéng sét

So @6 mat bang chong sét trinh bay (hinh 1.4).

Cac cot chéng sét duoc bd tri rai rac trong cac tram. Co 11 cot thu sét co
chiéu cao Hx = 11m. Céc cot chéng sét duoc két hop lam cot chiéu sdng ngoai
troi cho tram bién ap.

Céc ky hiéu cho ban vé:

+ Bx : 1a bé nganh hep nhét cta pham vi bao vé & d cao Hx.

+ Hx : 13 chiéu cao ctia ddi twong bao vé nam trong ving bao vé cia
coOt thu sét.

+ Rx : 1a ban kinh pham vi bao v€ & d6 cao Hx.

- Bé ngang heo nhét cua pham vi bdo vé & d0 cao Hx=11m nho nhét 1a
Bx=9,208m va 16n nhat Bx=9,916m.

- Ban kinh pham vi bao v¢ t/t & d0 cao Hx=11m nho nhét Rtt=10,875m va
16n nhat Rtt=15,875m.

- Ban kinh pham vi bao v¢ ¢ d6 cao Hx=8m la Rx=16,5m.

- Kim thu sét 6m cho c6t sit ngoai troi (hinh 1.5).

1- Toan bo kim ma kém day 100 um, bulong ma kém day 0,6 um.

2- Lién két cac chi tiét bang chi tiét han dién, chiéu cao duong han h
= 6mm.

3-Bulong ché tao bing thép c6 d6 bén 5.6, mdi bulong gom: 1
bulong, 1 dai ¢, 1 vong dém phang va 1 vong dém vénh.

4-Kim thu sét K — 6B dung lap cho cot bé tong T20C.
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Bang 1.2. Bang ké nguyén vat li¢u:

Khéi luong tong cong : 40.67kg
7 | Buléng Thép 5.6 |L=60 4 0.20 0.800
5x60

6 | Tam suon Day 6 120x120 |4 1.120 | 4.480

5 | Mat bich Day 8 300300 |2 5.620 |11.240

4 | Mii kim Phi 25Al | 120 1 0.450 |0.450

3 | Poan kim 3 ong thép | 1940 1 5.400 |5.400
33x27

2 |Poankim2 |ongthép |2000 1 8.500 |8.500
A8xA42

1 |Poankim1 |ongthép |2000 1 9.800 | 9800
60x53

TT | Ténchitiét | Quycach |Kichthudc| S6 | Ponvi | Toanbd| Ghi

n) 1g (cai)| Khoi luong (kg) |chd

- Kim thu sét 6m cho c6t chiéu sang ngoai troi (hinh 1.6).

1- Toan bo kim ma kém day 100 um, bulong ma kém day 0,6 um.

= 6mm.

2- Lién két cac chi tiét bang chi tiét han dién, chiéu cao duong han h

3-Bulong ché tao bang thép co6 d6 bén 5.6, mdi bulong goém: 1

bulong, 1 dai dc, 1 vong dém phang va 1 vong dém vénh.

4-Kim thu sét K — 6B dung lap cho cot bé tong T20C.
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Khéi luong tong cong : 60.43kg

11 | Buléng Thép 5.6 | L =45 4 0.150 |0.600
5x45
10 | Buléng Thép 5.6 | L =60 4 0.200 |0.800
5%60
9 | Tam noi Day 8 60x140 |8 0.520 |4.160
8 | Thanh giang | Day 8 60x120 |4 0.750 |3.000
7 | Thanhchyp |L60x6 |550 4 3.000 |12.000
6 | TAm suon Day 6 120x120 |4 1.120 | 4.480
5 | Mit bich Day 8 300x300 |2 5.620 |11.240
4 | Mii kim Phi 25Al | 120 1 0.450 |0.450
3 |Poankim3 |ongthép |1940 1 5.400 |5.400
33x27
2 |Poankim2 |ongthép | 2000 1 8.500 |8.500
A8x42
1 |DPoankim 1 ong thép | 2000 1 9.800 |9.800
60x53
TT | Ténchitiét | Quy cach | Kich thuéc|S6 | Ponvi | Toanbd | Ghi
(mm) luong chu
(céi)

1.2.3.2. Nbi dit.

Hé thong tiép dia n6i dat bao gom:

Thanh ndi tiép dia ®14: 2230m.

+

+

+

Coc noi dat: 39 cai.

Co tiép dija: 21 cai.
Day nbi Ién thiét bi ®10: 120m.

Ke lién két ®10: 150 céi.

Bang 1.3. Bang ké thép nguyén vat li¢u.

Pai thép nep diy chéng sét (nep day tiép dia cot thu sét 10 céi).

Bu I6ng + dc + dém bt co tiép dia: 21 bo.

Bu 10ng + ¢ + dém bt nep day chéng sét: 10 bo.
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Céac lién két gitra thanh va coc, thanh va thanh béng han dién. Chiéu cao
duong han h=6m. Cac mdi han sau khi gia cong xong phai son 2 16p bitum
nong.

Pién tré ndi dat cua hé thong thoa man DK R<0,5Q. Ludi nbi dat duoc dit
trudc & nhitng phan ddp. Tat ca cac tru d& cua thiét bi phai duoc ndi véi hé
théng nbi dat chung cua tram. Piém nbi dat cia cac kim thu sét van phai cach
diém nbi dat cia MBA>1,5m. Day tiép dat caa kim thu sét chay song song bén
ngoai than cdt va dugc nep chat vao than cot. Toan bo day tiép tiép dat va coc
ndi dat phai duoc ma kém nhung néng theo tiéu chuan. Day tiép dat dai 2230m,
39 coc ndi dat L 63x63x6 dai 3m. Tat ca cac coc ndi dat va diy ndi dat dugc
lién két voi nhau bang phuong phap han dién, chiéu cao dudng han h>6mm.
Céc cot khong co kim thu sét dugc nbi véi ludi ndi dat bang 2 day thép 10
doc lap. Cac diém trung tinh dugc ndi voi ludi ndi dat tai cac coc.

1.2.3.3. Chiéu sang.

So dd mit bang chiéu sang ngoai troi (hinh 1.7).

- Hé théng dén chiéu sang bao gom 10 dén.

+  Pén 1, 2 dén chiéu sang MBA.

+ Dén 3 + 7 deén pha.

Dén 1 + 7 1a dén halogen 220V — 500W.

+ Pén C1 — C3: Pén chiéu sang cong tram 1a dén Compact 220V-25W
co6 chup dau cot.

- bién chiéu sang 1ay tir ti chiéu sang duoc dit trong nha diéu khién c6 lap
4 Aptdmat 20A-220V AC.

- Cap dién sir dung day 2x2,5mm?* dugc di trong mang cap, doan khong di
trong mang cap duoc ludn trong dng nhya PVC chon trong dat & do sau 0,4m.

- Cap 1én cot di trong dng thép dugc trang kém, cap 1én tru cong chon chim
trong tru.

- Cap dén pha dugc lap trén cot & do cao 16m.
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- Bén chiéu sang cong tram dugc lap trén tru cong.

- Cac vo dén phai dugc tiép dat véi dan dén.

- Goc chiéu diéu chinh tai chd cho phu hop thuc té.

ST1 Tén vat tu, thiét bi M3 hiéu, quy cach | Pon [ S6 | Ghi chd
lugng
1 | Ta chiéu sang ngoai troi | C6 lap 4 aptomat Hop |1 Kém phu kién lap
20A — 220VAC
2 | Bén halogen Trung Qudc Bo6 |7 Kém phu kién lap
220V — 500W
3 | Bén compact 220V-25W ¢( Trung Quoc B6 |3 Bat trén try cong.
chup dau cot | phu kién lap
4 | Cap0,6kV/PVc— 2x2,5mm7 Tran Pha Mét | 108
5 | Ong thép trang kém ®37 Mét [ 11 | Ludn cép qua
ng va 1én cot chiéu
J
6 | Ong nhua ludn cap PVC- ®32 Mét | 32 |n cap di trong dat
7 | Cut goc cac loai Cho 6ng PVC-®32 | Cai |4
8 [Colié Bat 6ng thép- @37 va(B6 |3 | Loai dai siét bang
1 cOt be
9 | Bu long+ dai 6c+ vong dén M8 x20 Cai |3

Bang 1.4. Bang ké thiét bi vat liéu chiéu sang ngoai troi:

So db di day hé thong chiéu sang ngoai troi (hinh 1.8).

Tu dién chiéu sang ngoai troi 380/220V gém c6 4 aptomat ting Vi 4

\ r 2 A r J \ M As (oA
duong cap ra (2x2,5mm”) cung cap cho cac nhdém deén mac noi ti€p:

- Puong thir nhat qua aptomat 10A véi doan cap dai 25m cap ngudn

cho deén 1 va den 2 mac ndi ti€p nhau cach nhau 2m cép.

cac den 3, 4, 5 mac noi ti€p nhau moéi dén cach nhau 2m cap.

- Puong thir 2 doan cap dai 25m duogc aptomat 10A cip ngudn cho

- Puong thir 3 cap dai 25m cap ngudn béi aptomat 10A cho dén 6, 7

mac noi ti€p nhau.
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- Aptomat 5A cung cip ngudn cho cic dén C1, C2, C3 chiéu sang

cong tram qua doan cap dai 25m.Cac dén mac ndi ti€p nhau va cach nhau 2m

cap cung loai.

den 1 dén2 || dén3 den 4 den 5 déen 6 dén 7
N|3 N 3/ |I3|N 3N 3 3N 3N
[ N A (] \ (] [
N 3 N%j EMN N3 EMN 3N
%2X2,5mm§ ?ﬁ:ﬂ Smm 2x2 Smm? %2X2,5mm%
2m vy v

2x2,5mm?

25m

2x2.5mm?

25m

2x2,5mm’
25m

den C1 den C3
1N 1N 1IN
{l 7l ]

™Y N

2x2 Smm 2x2 Smm?

—1

/

2x2.5mm?2
25m

~
{—

TU BIEN CHIEU SANG NGOAI TROI 380 / 220V

Hinh 1.8. So d6 di day hé théng chiéu sang ngoai troi
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Hinh 1.9. So db nguyén 1y chi
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STT | Noidi Noi dén Mahigu | Pon | S6
vi | lugng
1 | Tuchiéu Tu chiéu sang nha QLVH PVC-4x16 m 73
sang trong
nha
2 Ta chiéu Bang dién phong truc ca van hanh 1 PVC-2x4 m 16
3 séng nha Bang dién phong truc ca van hanh 2 PVC-2x4 m 12
4 QLVH Béang dién phong tryc ca van hanh 3 PVC-2x4 m 9
5 Bang dién phong truc ca van hanh 4 PVC-2x4 m 4
6 Bang di¢n hanh lang PVC-2x4 m 1
7 Bang dién bén compac 220V, 2x36W PVC-2x1,5 m 11
8 phong truc Dén compac 220V, 2x36 W PVC-2x1,5 m 10
9 | cavéanhanh O cam PVC-2x15 | m | 28
10 1 Quat tran PVC-2x1,5 | m 5,5
11 Bang dién nha WC PVC-2x4 m 15
12 Bang dién ben compac 220V, 1x20W PVC-2x1,5 m 45
13 nha WC Dén compac lip sat tran 1x20W PVC-2x15 | m 2,5
14 Quat hut gi6 luu lwong 350m°/h PVC-2x15 | m 5
15 Bang dién Dén compac 220V, 2x36W PVC-2x1,5 m 11
16 phong truc Dén compac 220V, 2x36W PVC-2x1,5 m 10
17 | cavéan hanh O cim PVC-2x15 | m | 28
18 2 Quat tran PVC-2x15| m | 55
19 Bang dién nha WC PVC-2x4 m 15
20 Béang dién Dén compac 220V, 1x20W PVC-2x1,5 m 4.5
21 nha WC Dén compac lap sat tran 1x20W PVC-2x1,5 m 2,5
22 Quat hut gi6 luu lwong 350m°/h PVC-2x15 | m 5
23 Béang dién Dén compac 220V, 2x36 W PVC-2x1,5 m 11
24 phong truc Dén compac 220V, 2x36 W PVC-2x1,5 m 10
25 | ca véan hanh O cam PVC-2x15 | m | 28
26 3 Quat tran PVC-2x15 | m | 55
27 Bang dién nha WC PVC-2x4 m 15
28 Bang dién Dén compac 220V, 1x20W PVC-2x1,5 m 45
29 nha WC Dén compac lép sat tran 1x20W PVC-2x1,5 m 2,5
30 Quat hut gi6 luu lwong 350m°/h PVC-2x1,5 | m 5
31 Bang dién Dén compac 220V, 2x36W PVC-2x1,5 m 11
32 phong truc Dén compac 220V, 2x36 W PVC-2x1,5 m 13
33 | cavén hanh O cam PVC-2x15 | m | 34
34 4 Quat tran PVC-2x1,5 | m 8
35 Béang dién DPén compac lap st tran 1x20W PVC-2x1,5 m 18
hanh lang

Bang 1.5. Bang ké khi lwong cap chiéu sang nha quan 1y van hanh.




stt Tén vat tu thiét bi Ponvi| S61g | Mai hiéu Ghi cha

1 Ta chiéu sang nha QLVH Ta 1 Kém phu kién
(600x400) ——

2 Bang dién chiéu sang Bang 7 Kém phu kién
(200x300)

3 | Quat hut gi6 luu luong 220V, Bo 3 Kém phu kién

350m*/h —o—

4 Dén compac lip sat tran Bo 6 - Kém phu kién
220V,20W

5 ben compac 220, 1x36W Bo 12 N Kém phu kién

6 bén compac 220, 2x36W Bo 4 ——— | Kém phu kién

7 Cong tac doi (220V- 5A) Bo 4 o Kém phu kién

8 Cong tic ba (220V- 5A) Bo 3 O)} Kém phu kién

9 O cam (20-5A) Bo 18 N Kém phu kién

10 Aptomat 1 pha 5A Cai 1

11 Aptomat 1pha 10A Cai 3

12 Aptomat 1 pha 15A Cai 3

13 Aptomat 3 pha 20A Cai 4

14 Aptomat 3 pha 50A Cai 1

15 Hop chira aptomat loai 1 Bo 6 Kém phu kién

module <

16 | Cép lyc rudt dong PVC-4x16 m 73

17 Cap lyc rudt dong PVC- m 22
(3x10+1x4)

18 | Cap luc rudt dong PVC- 2x4 m 87

19 | Cép lyc rudt dong PVC-2x1,5 | m 284

20 | 6ng nhya ludn cap PVC- 32 m 8 Kém phu kién

tor muong cap ngoai trdi vao
QLVH

Bang 1.6. Bang liét ké thiét bi cho chiéu sang nha quan 1y van hanh.




CHUONG 2

PHAN TiCH TRANG BI PIEN PHAN PIEN NHI THU TRAM
BIEN AP 110KV

(GIA LOC — HAI DUONG)

So d6 ki hiéu thiét bi (Hinh 2.1)

Phan diéu khién cta tram bién ap sir dung céc tin hiéu logic dé PK dong cat
ro le, hé théng SCADA hay str dung PLC dé diéu khién cac phan tir trong hé
théng bao v€é va hé théng dong lyc.

Phén tich céc tin hiéu PK logic dé dong cit cac mdy cat, dao cach ly, cao ap

va trung ap.
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=E01 - QO
MACH PONG MAY CAT 110kV

LENH PONG TU HE THONG SCADA

KHOA"TU XA/GIAM SAT"O VI TRi "GIAM SAT"

&

LENH PONG TU TU PIEU KHIEN

KHOA"TU XA/GIAM SAT" O VI TRI "TU XA"

KHOA"L/R"TAI MAY CAT O VI TRi "R"

DAO CACH LY E01-Q0 110kV DA PONG

DAO CACH LY E01-Q9 110kV DA PONG

MAY CAT HO1- Q0 35kV DA CAT

MAY CAT JO1- Q0 22kV DA CAT

LOCKOUT SF6 CUA MAY CAT =E01-Q0 ——————()

LO XO MAY CAT E01-Q0 PA PAT YEU CAU

LENH PONG TAI CHO

KHOA"L/R"TAI MAY CAT O VI TRI "L"
DAO CACH LY E01-Q0 110kV DA PONG
DAO CACH LY E01-Q9 110kV DA PONG

MAY CAT HO1- Q0 35kV DA CAT

MAY CAT J01- Q0 22kV DA CAT

=E01 - Q0
MACH BONG MAY CAT 110kV

LENH DONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"O VI TRi "GIAM SAT"

&

LENH DONG TU TU PIEU KHIEN

KHOA"TU XA/GIAM SAT" G VI TRI "TU XA"

KHOA"L/R"TAI MAY CAT O VI TR{ "R"

DAO CACH LY E01-QO0 110kV DA BPONG
DAO CACH LY E01-Q9 110kV PA PONG

MAY CAT HO1- Q0 35kV DA CAT
MAY CAT JO1- Q0 22kV DA CAT

LOCKOUT SF6 CUA MAY CAT =E01-Q0 —— ()

LO XO MAY CAT E01-Q0 DA PAT YEU CAU

LENH DONG TAI CHO
KHOA"L/R"TAI MAY CAT O VI TRI "L"

DAO CACH LY E01-Q0 110kV PA BPONG
DAO CACH LY E01-Q9 110kV DA PONG

MAY CAT HO1- Q0 35kV DA CAT

MAY CAT J01- Q0 22kV DA CAT

Hinh 1..Tin hiéu diéu khién cua céac thiét bi cao thé 110k V.
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=E01 - Q1
MACH DPONG VA CAT DAO CACH LY 110kV Q1

LENH PONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"O VI TRi "GIAM SAT" &
LENH DONG TU TU PIEU KHIEN ~1
KHOA"TU XA/GIAM SAT" & VI TRI "TU XA" &
KHOA"L/R"TAIMAY CATOVITRf"R" —— | &
DAO NOI AT E01-Q15, 110kV DA MO
DAO NOI DAT E01-Q51, 110kV DA MO & _E01- QI
] . o -1 MACH PONG
MAY CAT =E01- Q0, 110kV DA CAT VA MACH CAT
LENH PONG TAI CHO &
KHOA"L/R"TAI DAO CACHLY O VI TRI "L"
=E01 - Q9
MACH DONG VA CAT DAO CACH LY 110kV Q9
LENH PONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT" &
LENH PONG TU TU BPIEU KHIEN ~1
KHOA"TU XA/GIAM SAT" G VI TRI "TU XA" &
KHOA'"L/R"TAIMAY CATOVITR[{"R" ———— | &
DAO NOI PAT E01-Q52, 110kV BA MO
DAO NOI DAT E01-Q8, 110kV DA MO & —EO01- QO
] . o -1 MACH DONG
MAY CAT =E01- QO, 110kV DA CAT 'VA MACH CAT
LENH DPONG TAI CHO &
KHOA"L/R"TAI DAO CACHLY O VI TRi "L"

Hinh 2.Tin hiéu diéu khién cta céc thiét bi cao thé 110kV.
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=E01 - Q15
MACH DONG VA CAT DAO NOI BAT 110kV Q15

THUC HIEN DPONG CAT TAI CHO —E01 - Q15
DAO CACHLY Ql, 110kV PANG MO & MACH DONG VA CAT
DAO NOI DAT 110kV Q15

=E01 - Q51
MACH PONG VA CAT DAO NOI PAT 110kV Q51

THUC HIEN DONG CAT TAI CHO

=E01 - Q51
MACH DONG VA CAT
DAO NOI PAT 110kV Q51

DAO CACH LY QI, 110kV PANG MO &

MAY CAT E01-Q0, 110kV DANG MO

=E01 - Q52
MACH PONG VA CAT DAO NOI PAT 110kV Q52

THUC HIEN BONG CAT TAI CHO
=E01 - Q52
MACH DONG VA CAT
DAO NOI PAT 110kV Q52

DAO CACH LY Q9, 110kV BPANG MO &

MAY CAT E01-Q0, 110kV DANG MO

=E01 - Q8
MACH DONG VA CAT DAO NOI PAT 110kV Q8

THUC HIEN BONG CAT TAI CHO

DAO CACH LY Q9, 110kV DPANG MO =E01 - Q8

& TMACHDONG VA CAT
DAO NOI PAT 110kV Q8

MAY CAT J01-Q0, 22kV DANG MO

MAY CAT HO01-Q0, 35kV DANG MO

Hinh 3. Tin hiéu diéu khién cac thiét bi cao thé 110k V.
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=H01 - Q0
MACH DONG MAY CAT 35kV

LENH PONG TU HE THONG SCADA

KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

&

LENH PONG TU TU BIEU KHIEN

KHOA"TU XA/GIAM SAT" O VI TRI "TU XA"

KHOA"L/R"TAI MAY CAT O VI TRI "R"

LENH DONG TAI CHO

KHOA"L/R"TAI MAY CAT G VI TRi "L"

=HO1 - Q0

DAO NOI BAT E01-Q8, 110kV DA MO

DAO NOI PAT THANH CAI H11- Q8, 35kV DA MO

LOCKOUT SF6 CUA MAY CAT =H01-Q0

LO XO MAY CAT H01-Q0 PA PAT YEU CAU

DAO NOI PAT H01-Q8, 35kV DA MO

=HO1 - QO

MACH CAT MAY CAT 35kV

LENH CAT TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

LENH CAT TU TU PIEU KHIEN

KHOA"TU XA/GIAM SAT"G VITRI "TUXA" — | &

KHOA"L/R"TAI MAY CAT O VI TR{ "R"

MACH BONG

LENH CAT TU RO LE BAO VE

LENH CAT TU RO LE BAO VE MAY BIEN AP

ROLE GIAM SAT MACH CAT MAY CAT (74-1) TAC PONG

LOCKOUT SF6 CUA MAY CAT =H01-Q0
LO XO MAY CAT H01-Q0 PA PAT YEU CAU

MACH CAT MAY CAT HO1-Q0 HU HONG

LENH CAT TAI CHO

&

KHOA "L/R"TAI MAY CAT O VI TRi "L"

=H01 - QO
MACH CAT

Hinh 4. Tin hiéu diéu khién cta cac thiét bi trung thé 35k V.
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=H05- Q0, =H07- Q0, =H09- Q0
MACH PONG MAY CAT 35kV

LENH DONG TU HE THONG SCADA

&

KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

LENH DONG TU TU PIEU KHIEN

KHOA"TU XA/GIAM SAT" O VI TRi "TU XA" & >1

KHOA"L/R"TAI MAY CAT O VI TRi "R"

LENH DONG TAI CHO

KHOA"L/R"TAI MAY CAT O VI TR{ "L"

LOCKOUT SF6 CUA MAY CAT =H05, 07, 09-Q0

LO XO MAY CAT H05, 07, 09-Q0 DA PAT YEU CAU &

=H05, 07, 09 - Q0

DAO NOI PAT H01-Q8, 35kV DA MO

=H05- Q0, =H07- Q0, =H09- Q0
MACH CAT MAY CAT 35kV

LENH BONG TU HE THONG SCADA

&7

KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

LENH BONG TU TU BIEU KHIEN >1 —

KHOA"TU XA/GIAM SAT"O VITRI "TUXA" — | & — &

KHOA"L/R"TAI MAY CAT G VI TR{ "R"

LENH CAT TU RO LE BAO VE

ROLE GIAM SAT MACH CAT MAY CAT (74-1) TAC PONG ——

LOCKOUT SF6 CUA MAY CAT =H01-Q0

LO XO MAY CAT H05, 07, 09 -Q0 PA PAT YEU CAU ——————— &

MACH CAT MAY CAT H05,07,09 -Q0HUHONG &

LENH CAT TAI CHO

&

KHOA"L/R"TAI MAY CAT G VI TRI "L"

Hinh 5.Tin hiéu diéu khién cac thiét b trung thé 35kV.
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=HO01- Q8
MACH PONG VA CAT DAO NOI PAT 35kV Q8

THUC HIEN PONG CAT TAI CHO

=HO01 - Q8
MACH DONG VA CAT
DAO NOI AT 35kV Q8

DAO CACH LY Q9, 110kV PANG MO &

MAY CAT H01-Q0, 35kV DANG MO

=H05, 07, 09- Q8
MACH DONG VA CAT DAO NOI DAT 35kV Q8

THUC HIEN BONG CAT TAI CHO
' ' : & =H05, 07, 09- Q8

MACH DONG VA CAT
DAO NOI PAT 35kV Q8

MAY CAT H05, 07, 09- Q0, 35kV DPANG MO

=H11- Q8
MACH PONG VA CAT DAO NOI PAT 35kV Q8

THUC HIEN DONG CAT TAI CHO

MAY CAT HO1 -Q0, 35kV PANG MO

MAY CAT H05 -Q0, 35kV DANG MO & “HI-Q8
MACH DONG VA CAT
MAY CAT H07 -Q0, 35kV PANG MO DAO NOI'DAT 35kV Q8

MAY CAT H09-Q0, 35kV DPANG MO

Hinh 6. Tin hiéu diéu khién cua cac thiét bi trung thé 35K V.
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=JO1 -

Qo

MACH PONG MAY CAT 22kV

LENH PONG TU HE THONG SCADA

KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

LENH PONG TU TU PIEU KHIEN

&

KHOA"TU XA/GIAM SAT" O VI TRI "TU XA"

KHOA"L/R"TAI MAY CAT O VI TR{ "R"

LENH PONG TAI CHO

KHOA"L/R"TAI MAY CAT O VI TRi "L"

DAO NOI BPAT E01-Q8, 110kV DA MO

DAO NOI BAT THANH CAI J15- Q8, 22kV BA MO

LOCKOUT SF6 CUA MAY CAT =J01-Q0

LO XO MAY CAT J01-Q0 PA PAT YEU CAU

DAO NOI BAT J01-Q8, 22kV DA MO

=JO1-Q0

MACH CAT MAY CAT 22kV

LENH CAT TU HE THONG SCADA

KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT"

LENH CAT TU TU BIEU KHIEN

KHOA"TU XA/GIAM SAT" G VITRI"TUXA" — | &

KHOA"L/R"TAI MAY CAT G VI TR "R"

LENH CAT TU RO LE BAO VE

LENH CAT TU RO LE BAO VE MAY BIEN AP

ROLE GIAM SAT MACH CAT MAY CAT (74-1) TAC BONG

LOCKOUT SF6 CUA MAY CAT =J01-Q0
LO XO MAY CAT J01-Q0 PA PAT YEU CAU

MACH CAT MAY CAT J01-Q0 HU HONG

LENH CAT TAI CHO
KHOA "L/R"TAI MAY CAT O VI TR "L"

Hinh 7.Tin hiéu diéu khién cac thiét bi trung thé 22kV.
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=J05- Q0, =J07- Q0, =J09- Q0, J11- Q0, J13- QO

MACH DONG MAY CAT 22kV

LENH DONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"G VI TR{ "GIAM SAT"

&

LENH PONG TU TU PIEU KHIEN

KHOA"TU XA/GIAM SAT"O VITRI"TUXA" — &

KHOA"L/R"TAI MAY CAT G VI TRi "R"

LENH DONG TAI CHO

KHOA"L/R"TAIMAY CAT O VI TRI "L"

LOCKOUT SF6 CUA MAY CAT =J05,07, 09, 11, 13-Q0

LO XO MAY CATJ 05,07, 09, 11, 13-Q0 DA PAT YEU CAU

=J05,07, 09, 11, 13- Q0

DAO NOI AT 05, 07, 09, 11, 13-Q8, 22kV DA MO

=J05- Q0, =J07- Q0, =J09- QO, =J11- Q0, J13- Q0

MACH CAT MAY CAT 22kV
LENH PONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"O VI TRI "GIAM SAT" &
LENH PONG TU TU BIEU KHIEN >1 —
KHOA"TU XA/GIAM SAT" G VITRI "TU XA" — 1 & |
KHOA"L/R"TAI MAY CAT O VI TRI "R"
LENH CAT TU RO LE BAO VE
ROLE GIAM SAT MACH CAT MAY CAT (74-1) TAC PONG —
LOCKOUT SF6 CUA MAY CAT =J05, 07, 09, 11,13-Q0 ——(_

LO XO MAY CATJ 05, 07, 09, 11, 13 -Q0 PA DAT YEU CAU

MACH CAT MAY CATJ 05,07,09, 11, 13 -Q0 HUHONG _____ /"

LENH CAT TAI CHO

&

KHOA"L/R"TAI MAY CAT O VI TRi "L"

MACH DPONG

=J05, 07,09, 11, 13- Q0

MACH CAT

Hinh 8. Tin hiéu diéu khién cta cac thiét bi trung thé 22k V.
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=J01- Q8
MACH DONG VA CAT DAO NOI BAT 22kV Q8

THUC HIEN DONG CAT TAI CHO
. =J01 - Q8
DAO CACH LY Q9, 110kV PANG MO & T MACHDON GQV A CAT

DAO NOI BAT 22kV Q8

MAY CAT J01-Q0, 22kV PANG MO

=J05, 07, 09, 11, 13- Q8
MACH DONG VA CAT DAO NOI PAT 22kV Q8

THUC HIEN BONG CAT TAI CHO

& =J05, 07, 09, 11, 13- Q8
. . . MACH PONG VA CAT
MAY CAT J05, 07, 09, 11, 13- Q0, 35kV PANG MO ——— DAO NOI PAT 22kV Q8

=J15- Q8
MACH DONG VA CAT DAO NOI PAT 22kV Q8

THUC HIEN DONG CAT TAI CHO

MAY CAT 101 -Q0, 22kV DPANG MO

MAY CAT J05 -Q0, 22kV DPANG MO

=J15- Q8

MAY CAT J07 -Q0, 22kV DPANG MO & VACHDONG VA CAT
DAO NOI DAT 35kV Q8

MAY CAT J09-Q0, 22kV DANG MO

MAY CAT J11-Q0, 22kV DPANG MO

MAY CAT J13-Q0, 22kV DANG MO

Hinh 9. Tin hiéu diéu khién cta cac thiét bi trung thé 22k V.
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2.1. PHAN DIEU KHIEN.
2.1.1. Tin hiéu diéu khién mach déng va cit may cat 110kV E01 — Q02.
a. Tin hiéu diéu khién mach déng may cét 110kV.
Pé mach dong may cat 110kV hoat dong c6 2 truong hop:
- Truong hop 1: gom tat ca cac diéu kién sau:
+ LO X0 may cit EO1 — QO da dat yéu cau
+ Tin hiéu ddo cta Lockout SF6 ctia may cit EO1 — Q0
+ Lénh dong tai chd
+ Khoéa “L/R” tai may cat & vi tri “L”
+ Dao cach ly E01 — Q1 110kV da déng
+ Dao cach ly E01 — Q9 110kV da dong
+ May cat HO1 — Q0 35kV di cat
+ May cat JO1 — Q0 22kV d cit
- Truong hop 2: gom tat ca cac diéu kién sau:
+ Dao cach ly E01 — Q1 110kV da déng
+ Dao cach ly E01 — Q9 110kV da dong
+ May cat HO1 — Q0 35kV da cat
+ May cat JO1 — Q0 22KV di cit
Va 1énh dong tir hé théng Scada + khoa “tir xa / gidm sat” ¢ vi tri “giam sat”.
Hoac 1énh dong tu tu diéu khién + khoéa “tir xa / giam sat” & vi tri “to xa” va
khoéa “L /R” tai may cat & vi tri “R”.
b. Tin hiéu diéu khién mach déng may cat 110kV.
Pé mach cit may cat 110kV hoat dong ta c6 2 trudng hop :
- Truong hop 1: gom tat ca cac diéu kién sau:
+Role giam sat mach cit may cat (F74-1) tac dong.
+Role giam sat mach cit may cat (F74-2) tac dong.
+TH déo cta Lockout SF6 cua may cat E01-QO.

+L0o xo may cat E01-Q0 da dat yéu cau.
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+TH déo cta mach cit may cit E01-QO0 hu hong.

+Lénh tir role bao vé MBA.

+Lénh cit tir ro le bao vé.

+Va lénh cit tir hé thong SCADA + khoa “tir xa/giam sat” & vi tri “giam
sat”. Hodc 1énh cit tir tt DK + khoa “tur xa/giam sat” & vi tri “tir xa” + khoa
“L/R” tai mdy cat & vi tri “R”.

+Role giam sat mach cit may cat (F74-1) tac dong.

+Role giam sat mach cit may cat (F74-1) tac dong.

+TH dao ctia Lockout SF6 ciia may cat E01-QO.

+L0o xo may cit E01-Q0 d3 dat yéu cau.

+TH déo cta mach cit may cit E01-Q0 hu hong.

+Khoa “L/R” tai may cét & vi tri “L”.
2.1.2. Tin hiéu PK mach déng va cit dao cach ly 110kV E01-Q1, Q9.
a. Tin hiéu PK mach dong va cit dao cach ly 110kV E01-Q1.

Pé mach dong va cit dao cach ly 110kv E01-Q1 hoat dong c6 2 trudng hop.

- Trudong hop 1: GOm tat ca cac diéu kién sau:

+Dao ndi dat E01-Q15, 110kV di mo.

+Dao ndi dit E01-Q51, 110kV di mo.

+May cat E01-Q0 110kV da cit.

+Lénh dong trt SCADA + khoa “tir xa/gidm sat” ¢ vi tri “gidm sat”. Hoac
dong tur ta DK + khoa “tir xa/gidm sat” ¢ vi tri “tir xa” + khoa “L/R” tai dao cach
ly Q1 ¢ vi tri “R”.

- Truong hop 2: GOom tat ca cac diéu kién sau:

+Dao ndi dat E01-Q15, 110kV di mo.

+Dao ndi dat E01-Q51, 110kV di mo.

+May cat E01-Q0 110kV da cit.

+Lénh dong tai chd.
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+Khoa “L/R” tai dao cach ly Q1 & vi1 tri “L”.
b. Tin hiéu PK mach déng va cat dao cach ly 110kV E01-Q9.

Pé mach dong va cit dao cach ly 110kv E01-Q9 hoat dong c6 2 trudng hop.

- Truong hop 1: GOm tit ca cac diéu kién sau:

+Dao nbi dat E01-Q52, 110kV di mo.

+Dao nbi dat E01-Q8, 110kV di mé.

+May cat E01-Q0 110kV da cat.

+Lénh dong trt SCADA + khoa “tir xa/giam sat” ¢ vi tri “gidm sat”. Hoac
1énh dong tir tu DK + khoa “tir xa/gidm sat” & vi tri “tir xa” + khoa “L/R” tai dao
cach ly Q9 & vi tri “R”.

- Truong hop 2: Gom tét ca cac 1énh sau:

+Lénh dong tai chd.

+Khoa “L/R” tai dao cach ly Q9 & vi tri “L”.

+Dao nbi dat E01-Q52, 110kV di mo.

+Dao nbi dat E01-Q8, 110kV di mo.

+May cat E01-Q0 110kV da cit.
2.1.3. Tin hiéu PK mach dong va cit dao néi dat 110kV E01-Q15, Q51, Q52,
Q8.
a. Tin hi¢u DK mach dong va cat dao ndi dat 110kV Q15 gém:

+Thyc hi¢n dong cit tai chd.

+Va dao cach ly QI, 110kV dang mé.

- Tin hiéu DK mach dong va cit dao ndi dat 110kV Q51 gom:

+Thyc hi¢n dong cit tai chd.

+Va dao cach ly QI, 110kV dang mé.

+Va may cat E01-Q0, 110kV dang mo.
b. Tin hiéu PK mach dong va cat dao ndi dat 110kV Q52 gdm:

+Thyc hi¢n dong cit tai chd.

+Va dao cach ly Q9, 110kV dang mé.
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+Va may cat E01-Q0, 110kV dang mo.
- Tin hiéu PK mach déng va cat dao nbi dat 110kV Q8 gom:
+Thuc hién dong cat tai chd.
+Va dao cach ly Q9, 110kV dang mé.
+Va may cat H01-QO, 35kV dang mo.
+Va may cat J01-Q0, 22kV dang mo.
2.1.4. Tin hiéu PK mach déng va cat dao noi dat 35kV H01-Q8 va JO1-Q8.
a. Tin hiéu DK mach déng va cit dao ndi dat H01-Q8 gom:
+Thuc hi¢n dong cat tai chd.
+Va dao cach ly Q9, 110kV dang mo.
+Va may cat H01-QO, 35kV dang mo
b. Tin hiéu PK mach déng va cat dao nbi dat J01-Q8 gém:
+Thuc hién dong cat tai chd.
+Va dao cach ly Q9, 110kV dang mo.
+Va may cat H01-Q0, 22kV dang mo.
2.1.5. Tin hiéu PK mach déng va cit may cat 35kV H01-QO.
a. Tin hiéu DK mach dong may cat 35kV H01-QO.
Pé mach dong may cat hoat dong co 2 trudng hop.
- Trudong hop 1: GOom tat ca cac diéu kién sau:
+Dao ndi dat E01-Q8, 110kV di mé.
+Dao nbi dat thanh cai H11-Q8, 35kV d3 mé.
+Lockout SF6 ctia may cat HO1-QO.
+L0o xo may cat HO1-QO0 da dat yéu cau,
+Dao ndi dat H01-Q8, 35kV di md.
- Trudng hop 2: GOm hodc mot trong cac nhom diéu kién sau:
+Hodc 1énh dong tur hé théng SCADA + khoa “tur xa/giam sat” & vi tri

“giam sat”.
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+Hodc Iénh dong tur tu DK + khoa “tur xa/giam sat” & vi tri “tu xa” + khoa
“L/R” tai may cat & vi tri “R”.

+Hodc 1énh dong tai chd + khoa “L/R” tai may cat & vi tri “L”.
b. Tin hiéu DK mach cit may cat 35kV HO1-QO.

Dé mach cit may cat hoat dong c6 2 truong hop.

- Truong hop 1: GOm tat ca cac diéu kién sau:

+Lénh cét tai chd.

+Khoéa “L/R” tai may cat & vi tri “L”.

+Ro le giam sat mach cat may cat (F74-1) tac dong.

+Lénh déo ctua Lockout SF6 ctia may cit HO1-QO.

+L0 xo may cat HO1-QO d3 dat yéu cau.

+Lénh déo ciia mach cét may cat H01-QO hu hong.

- Trudong hop 2: GOm tét ca cac diéu kién sau:

+Role giam sat mach cit may cat (F74-1) tac dong.

+Lénh déo ctua Lockout SF6 ciia may cat HO1-QO.

+Lo xo may cat HO1-QO da dat yéu cau.

+Lénh déo ciia mach cét may cat H01-QO hu hong.

+Lénh cit tir ro le bao vé.

+Lénh cit tir ro le bao vé MBA.

+Va 1énh cit tir hé théng SCADA + khoa “tir xa/giam sat” & vi tri “gidm
sat”. Hodc 1énh cit tir tt DK + khoa “tur xa/gidm sat” ¢ vi tri “tur xa” + khoa
“L/R” tai mdy cat & vi tri “R”.
2.1.6. Tin hiéu PK mach déng va cit may cit 35kV (H05-Q0, H07-Q0, H09-
QO).
a. Tin hiéu PK mach dong mdy cat 35kV (H05-Q0, H07-Q0, H09-QO).

Pé mach dong may cat hoat dong co 2 trudng hop.

- Trudong hop 1: GOm tit ca cac diéu kién sau:

+Lockout SF6 cua may cat H05-Q0, H07-Q0, H09-QO.
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+Lo xo may cat H05-Q0, H07-Q0, H09-Q0 d3 dat yéu cau.

+Dao ndi dat HO1-Q8, 35kV d3 md.

- Truong hop 2: GOm hodc mot trong cac nhom diéu kién sau:

+Hodc 1énh dong tur hé théng SCADA + khoa “tor xa/giam sat” & vi tri
“giam sat”.

+Hodc 1énh dong tir ti PK + khoa “tir xa/gidm sat” ¢ vi tri “tir xa” + khoa
“L/R” tai may cat & vi tri “L”.

+Hoic 1énh dong tai chd + khoa “L/R” tai may cit & vi tri “R”.
b. Tin hiéu PK mach cat may cat 35kV (H05-Q0, H07-Q0, H09-QO0).

Pé mach cit may cat hoat dong ¢ 2 truong hop.

- Trudng hop 1: GOm tét ca cac diéu kién sau:

+Lénh cét tai chd.

+Khoa “L/R” tai may cét & vi tri “L”.

+Ro le giam sat mach cat may cat (F74-1) tac dong.

+Lénh déo ctua Lockout SF6 ciia may cat HO1-QO.

+L0o xo may cat H05-Q0, H07-Q0, H09-Q0 di dat yéu cau.

+Lénh déo cta mach cat may cit H05-Q0, H07-Q0, H09-Q0 hu hong.

- Trudng hop 2: GOm tat ca cac diéu kién sau:

+Role giam sat mach cit may cat (F74-1) tac dong.

+Lénh déo ctua Lockout SF6 ciia may cat HO1-QO.

+Lo xo may cat H05-Q0, H07-Q0, H09-Q0 di dat yéu cau.

+Lénh déo cta mach cat may cit H05-Q0, H07-Q0, H09-Q0 hu hong.

+Lénh cit tir ro le bao vé.

+Va lénh cit tir hé théng SCADA + khéa “tir xa/giam sat” ¢ vi tri “giam
sat”. Hodc 1énh cit tir tt DK + khoa “tur xa/giam sat” & vi tri “tor xa” + khoa
“L/R” tai may cat & vi tri “L”.

2.1.7. Tin hiéu PK mach déng va cit dao noi dit 35KV (H05, 07, 09-Q8).
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a. Tin hiéu BK mach dong va mach cat dao ndi dit 35kV (HO5, 07, 09-Q8) can
ca 2 diéu kién sau:

+Thuc hi¢n dong cit tai chd.

+May cat HO3, 07, 09-Q0 35kV dang mo.
b. Tin hiéu PK mach déng va mach cét dao ndi dat 35kV (H11-Q8) can ca 5 diéu
kién sau:

+Thuc hi¢n dong cit tai chd.

+May cat HO1-Q0 35kV dang mé.

+May cat H05-Q0 35kV dang mo.

+May cat H07-Q0 35kV dang mo.

+May cat H09-QO0 35kV dang mo.
2.1.8. Tin hiéu PK mach déng va mach cit may cit 22kV (J01-Q0).
a. Tin hiéu PK mach doéng mdy cat 22kV (J01-QO0).

Pé mach déng may cat hoat dong co 2 truong hop.

- Trudng hop 1: GOm tét ca cac diéu kién sau:

+Dao ndi dat E01-Q8, 110kV di mo.

+Dao ndi dat thanh cai J15-Q8, 110kV di md.

+Lockout SF6 ciia may cat J01-QO.

+L0 xo may cit JO1-QO0 di dat yéu cau,

+Dao néi dat J01-Q8, 22kV da mo.

- Truong hop 2: GOm hodc mot trong cac nhom diéu kién sau:

+Hodc 1énh dong tur hé théng SCADA + khoa “tur xa/giam sat” & vi tri
“gidm sat”.

+Hodc Iénh dong tur tu DK + khoa “tur xa/giam sat” & vi tri “tu xa” + khoa
“L/R” tai may cat & vi trf “L”.

+Hodc 1énh dong tai chd + khoa “L/R” tai may cat & vi tri “R”.
b. Tin hiéu PK mach cit may cit 22kV (JO1-Q0).

Dé mach cit may cat hoat dong ¢ 2 truong hop.
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- Trudng hop 1: GOm tat ca cac diéu kién sau:

+Lénh cit tai chd.

+Khoa “L/R” tai may cat & vi tri “L”.

+Ro le giam sat mach cat may cét (F74-1) tac dong.

+Lénh dao ctia Lockout SF6 ctia may cit J01-QO.

+L0 xo may cat J01-Q0 di dat yéu cau.

+Lénh ddo cta mach cat may cat J01-QO0 hu hong.

- Truong hop 2: GOm tat ca cac diéu kién sau:

+Role giam sat mach cit may cit (F74-1) tac dong.

+Lénh déo cta Lockout SF6 cia may cat J01-QO.

+L0 xo may cat J01-Q0 da dat yéu cau.

+Lénh déo cta mach cat may cat J01-QO0 hu hong.

+Lénh cat tir ro le bao vé.

+Lénh cit tir ro le bao vé MBA.

+Va 1énh cit tir hé thébng SCADA + khoa “tir xa/giam sat” ¢ vi tri “giam
sat”. Hodc 1énh cit tr ti PK + khoa “tur xa/giam sat” & vi tri “tor xa” + khoa
“L/R” tai may cat & vi trf “L”.
2.1.9. Tin hiéu PK mach déng va mach cit may cat 22kV (J05, 07, 09, 11,
13-Q0).
a. Tin hi¢u BK mach dong may cat 22kV (JO5, 07,09, 11, 13-Q0).

Pé mach dong may cat hoat dong co 2 truong hop.

- Trudng hop 1: GOm tat ca cac diéu kién sau:

+Lockout SF6 cia may cat J05, 07, 09, 11, 13-QO.

+L0o xo may cat J05, 07, 09, 11, 13-Q0d4 dat yéu cau.

+Dao nbi dat J05, 07, 09, 11, 13-Q0, 35kV dd mo.

- Trudng hop 2: GOm hodc mot trong cac nhom diéu kién sau:

+Hodc 1énh dong tur hé théng SCADA + khoa “tir xa/giam sat” & vi tri

“giam sat”.
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+Hodc Iénh dong tur tu DK + khoa “tur xa/giam sat” & vi tri “tu xa” + khoa
“L/R” tai may cat & vi tri “L”.

+Hodc 1énh dong tai chd + khoa “L/R” tai may cét ¢ vi tri “R”.
b. Tin hiéu DK mach cit may cit 22kV (J05, 07, 09, 11, 13-QO0).

Dé mach cit may cat hoat dong c6 2 truong hop.

- Truong hop 1: GOm tat ca cac diéu kién sau:

+Lénh cét tai chd.

+Khoéa “L/R” tai may cat & vi trf “L”.

+Ro le giam sat mach cat may cat (F74-1) tac dong.

+Lénh déo ctua Lockout SF6 ctia may cit HO1-QO.

+Lo xo may cat J05, 07, 09, 11, 13-Q0d4 dat yéu cau.

+Lénh dao ctia mach cat may cat J05, 07, 09, 11, 13-QOhu hong.

- Trudong hop 2: GOm tat ca cac diéu kién sau:

+Role giam sat mach cit may cat (F74-1) tac dong.

+Lénh ddo cia Lockout SF6 cia may cat J05, 07,09, 11, 13-Q0.

+Lo xo may cit J05, 07, 09, 11, 13-Q0 di dat yéu cau.

+Lénh dao ctia mach cat may cat J05, 07, 09, 11, 13-Q0 hu hong.

+Lénh cit tir ro le bao vé.

+Va lénh cit tir hé théng SCADA + khoa “tir xa/giam sat” & vi tri “giam
sat”. Hodc 1énh cit tir ta DK + khoa “tur xa/gidm sat” ¢ vi tri “tor xa” + khoa
“L/R” tai may cat & vi tri “L”.
2.1.10. Tin hiéu PK mach déng va cit dao néi dat 35kV (JO5, 07, 09, 11, 13,
15-Q8).
a. Tin hiéu DK mach déng va mach cit dao ni dat 22kV (J05, 07, 09, 11, 13, 15-
Q8) can ca 2 diéu kién sau:

+Thuc hién dong cat tai chd.

+May cat J05, 07, 09, 11, 13, 15-Q8 22kV dang mé.
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b. Tin hiéu DK mach déng va mach cit dao ndi dat 35kV (J15-Q8) can ca 7 diéu
kién sau:

+Thuc hi¢n dong cit tai chd.

+May cat JO1-Q0 22kV dang mo.

+May cat J05-Q0 22kV dang mo.

+May cat J07-Q0 22kV dang mo.

+May cat J09-Q0 22kV dang mo.

+May cat J11-Q0 22kV dang mo.

+May cat J13-Q0 22kV dang mo.

2.2. PHAN TiCH TRANG BI PIEN PHAN BAO VE VA PO LUONG (hinh
2.2).

Cac phan tir bao vé va do luong dugc cdp ngudn va lay tin hiéu do tir bién
dién ap CVT-I, tr bién dong do luong TVIK(VT-24kV) va bién dong
TV1H(VT-38,5kV).

2.2.1. Phan tich trang bi dién phan bao vé.
2.2.1.1. Bao vé phia cao thé 110kV

Bao v¢ trudc thanh cai 110kV co6 cac bao vé:

- 21/21N: bao vé khoang cach.

- 67/67N: bao v€ qua dong c6 hudng.

- FL: x4c dinh vi tri diém su ¢d.

- FR: ghi va luu su c0.

- F25: hoa dong bo.

- F79: tu dong dong 1ap lai.

- F74: ro le giam sat mach cit.

- Q1: dao céach ly 110kV.

- QO0: may cat 110kV.

- Q15, Q51, Q52, Q8: cac dao ndi dat 110kV.

- Va 1 diém d4u duoc dua téi F87T1 bao vé so léch MBA T1.,
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Bao vé sau thanh cai 110kV c6 cac bao vé:
- LA-96kV; 10kA: chéng sét van 110k V.
- F50/51: bao vé qua dong cét nhanh c6 thoi gian.
- F50/51N: bao vé qua dong cham dét cit nhanh c6 thoi gian.
Bao vé clia may bién ap T1:
- F87T: bao vé so léch may bién ap
- F64: bao vé chéng cham dat bén trong may bién ap.
- F49: bao vé qua tai may bién ap.
- FR: ghi lai va luu trit su c6.
- Chdng sét van LA-96KV.
2.2.1.2. Bao vé phia trung thé 35kV.
Bdo vé phia trude thanh cai 35kV co cac bao vé sau:
- F50/51: bao vé qua dong cat nhanh c6 thoi gian.
- F50/51N: bao vé qua dong cham dat cit nhanh c6 thoi gian.
- F50BE: bao vé chdng hong may cit.
- F90: ro le tu dong diéu chinh dién ap.
- LA-35kV: chdng sét van.
- F74: ro le giam sat mach cit.
- Va 1 dau dua dén F87T1 bédo vé so léch MBA T1.
Bdo vé phia sau thanh cai 35kV c6 cac bao vé sau:
- F74: ro le giam sat mach cat.
- F50/51: bao vé qua dong cat nhanh c6 thoi gian.
- F50BE: bao vé chdng hong may cit.
- F79: ty dong dong 1ap lai.
- GA: thiét bi bao cham dat theo tin hiéu dong dién.
- F27: bao vé dién ap thap.
- F59: bao v¢ dién ap cao.

- F81: thiét bi sa thai theo tan sd.
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- GV: thiét bj bao cham dét theo tin hiéu dién ap.
- ZCT: ro le bao v¢ dong do.
2.2.1.3. Bao vé phia trung thé 22kV.
Bdao v¢ phia trudc thanh cai 22kV ¢6 cac bao vé sau:
- F50/51: bao vé qua dong cat nhanh c6 thoi gian.
- F50/51N: bao vé qua dong cham dit cit nhanh c6 thoi gian.
- F50BF: bao vé chdng hong may cit.
- LA-22kV: chdng sét van.
- F74: ro le giam sat mach cat.
- Va 1 dau dua dén F87T1 bdo vé so léch MBA T1.
Bdo v¢ phia sau thanh céai 22kV c6 cac bao vé sau:
- F74: ro le giam sat mach cit.
- F50/51: bao vé qua dong cat nhanh c6 thoi gian.
- F50BF: bao vé chong hong may cat.
- F79: ty dong dong 1ap lai.
- F27: bao vé dién ap thap.
- F59: bao v¢ dién ap cao.
- F81: thiét bi sa thai theo tan sd.
- ZCT: ro le bao v€ dong do.
2.2.2. Phan tich trang bi dién phan do luong.
2.2.2.1. Po luong phia cao thé 110k V.
Phia trudc thanh cai 110kV phan do luong duoc 1dy ngudn tir Td va tin hiéu

do tu CVT-I ¢6 cac loai do ludong sau:

nhiéu gia c6 kha nang lap trinh duoc.
- P....: b0 do luong da churc nang c6 kha nang lap trinh dugc (do dong pha
A, B, C. bo dién ap pha A, B, C, AB, BC, CA; do cong Suét tac dung, cong suit

phan tac dung, di¢n nang ti€u thy, di€én nang vo cong).
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- Td....: bd bién ddi do ludng liy ngudn tir bién dién ap CVT-I va CVT-I
cap tin hiéu cho cac thiét bi do, thiét bi dau cudi.

- RTU: thiét bi dau cudi ding cho hé théng SCADA thu thap tin hiéu cong
sut tac dung va cong suat phan khang (P, Q) phia cao thé 110kV.

- FL: x4c dinh vi tri diém su ¢d.

- FR: ghi va luu trit sy cb.

Phia cao thé sau thanh cai 110kv phan do ludng dugc 1y ngudn tir Td va tin
hi¢u do tor CVT-I c6 cac loai do luong sau:

- P....: b0 do luong da chuc ndng c6 kha nang 1ap trinh dugc (do dong pha
A, B, C. Po dién ap pha A, B, C, AB, BC, CA; do cong suat tac dung, cong suit
phan tac dung, dién nang ti€u thy, dién nang vo cong).

- RTU: thiét bi dau cudi dung cho hé théng SCADA thu thap tin hiéu coéng
suit tic dung va cong suat phan khang (P, Q).

Do luong cia MBA T1:

- TPi: chi thi vi tri ctia bo diéu chinh dién ap.

- Oti: chi thi vi trf nhiét d§ dau ciia MBA.

- Wti: chi thi nhiét d§ cua cuon day MBA.

- RTU: thiét bi dau cudi dung cho hé théng SCADA thu thap tin hiéu tir bo
chi thi vi tri cia bo diéu chinh dién ap TPi.
2.2.2.2. Po luong phia trung thé 35k V.

Phia truéc thanh cai 35kV phan do luong duoc ldy ngudn tir Td va tin hiéu

do tir TV1H c6 cac loai do ludng sau:

nhiéu gia c6 kha nang lap trinh duoc.
- P....: b0 do luong da churc nang c6 kha nang lap trinh dugc (do dong pha
A, B, C. bo dién &p pha A, B, C, AB, BC, CA; do cong suét tac dung, cong suét

phan tdc dung, di€n nang ti€u thy, dién nang vo cong).

40



- Td....: bd bién ddi do ludng liy ngudn tir bién dién ap CVT-I va CVT-I
cap tin hiéu cho cac thiét bi do, thiét bi dau cudi.

- RTU: thiét bi dau cudi ding cho hé théng SCADA thu thap tin hiéu cong
sut tac dung va cong suit phan khang (P, Q) phia trung thé 35kV.

Phia sau thanh cai 35kV phéan do ludng dugc 14y nguon tir Td va tin hiéu do

tor TVIH c6 cac loai do luong sau:

nhiéu gia c6 kha ning lap trinh duoc.

- RTU: thiét bi dau cudi dung cho hé théng SCADA thu thap tin hiéu dién
ap (U) phia ha ap cua bién dong TV1H.

- V: von ké do dién 4p ciia may bién dong dién TV1H thong qua 1 chinh
mach vonmet.

- GA: thiét bi bdo cham dat theo tin hiéu dong dién.

- GV: thiét bi bao cham dt theo tin hiéu dién ap.
2.2.2.3. Po luong phia trung thé 22k V.

Phia truéc thanh cai 22kV phan do ludng duoc ldy ngudn tir Td va tin hiéu

do tir TV1K c6 cac loai do ludng sau:

nhiéu gia c6 kha nang lap trinh duoc.

- P....: b0 do luong da churc nang c6 kha nang lap trinh duoc (do dong pha
A, B, C. bo dién 4p pha A, B, C, AB, BC, CA; do cong Suét tac dung, cong suét
phan tdc dung, di€n nang ti€u thy, dién nang vo cong).

- Td....: bd bién ddi do ludng liy ngudn tir bién dién ap CVT-I va CVT-I
cép tin hiéu cho cac thiét bj do, thiét bi dau cudi.

- RTU: thiét bi dau cudi dung cho hé théng SCADA thu thap tin hiéu coéng
sut tac dung va cong suat phan khang (P, Q) phia trung thé 22kV.

Phia sau thanh cai 22kV phan do luong duoc 1dy ngudn tir Td va tin hiéu do

tr TV1K c6 cac loai do luong sau:
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nhiéu gia c6 kha nang lap trinh duoc.

- RTU: thiét bi dau cudi ding cho hé théng SCADA thu thap tin hiéu dién
ap (U) phia ha ap cta bién dong dién.

- V: von ké do dién 4p ciua may bién dong dién TVIK thong qua 1 chinh
mach vonmet.

2.3. PHAN TiCH PHAN THONG TIN LIEN LAC.
2.3.1. H¢ théng vién thong khu vuec.

So do trinh bay hé thong vién thong khu vuc (hinh 1.X)
e Hg¢ thong vién thong khu virc bao gdm:

- Tram bién ap(TBA) — 220kV Hai Duong, TBA — 110kV Phé Cao: 1a 2
tram d c6 thiét bi truyén dan, chi xem xét, lap dit, bd xung card, thiét bi ghép
kénh PCM-30, Teleprotection.

- TBA - 110kV Gia Loc, Déng Nién: 1a 2 tram xem x¢&t, trang bi méi thiét bi
truyén dan, ghép kénh, Teleprotection, cdp ngudn, hé thong Camera quan st.

- Nha may nhiét dién Pha Lai

- TBA - 110kV Doéng Anh

- TBA - 220kV Phd Noi

- TBA - 110kV Doéng Anh

- TBA — 220kV Mai Dong

- Al: trung tam diéu dong hé théng Mién Bic.

- EVN: Vin phong tong cong ty Dién Lyc Viét Nam

- VTI: trung tdm vién thong Mién Béc tryc thudc cong ty vién thong Dién
Luc

- AO: trung tam diéu do hé thong dién Quéc Gia
e  Kétndi cac tram va dudng day két ndi trong hé thdng vién thong khu vuc:

Tir TBA — 110kV Phé Cao theo dudng cép quang dua t6i TBA — 110kV Gia

Loc sau d6 sir dung cap quang két hop véi duong day chdng sét treo trén dudng
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OPGW

27 dua téi TBA 110kV Pong Nién. Tir tram
12/ 24SM

day 110kV loai 12/24 101

Pong Nién dong thong tin duoc chia 1am 2 dudng:

- Mot duong st dung loai cap quang OPGW 24 101 dua té1 nha may nhiét

dién Pha Lai sau d6 ciing str dung loai cap nay dé thong tin téi TBA Pong Anh, ¢
day thong tin duoc dua té1 EVN va VT1 thong tin dugc dua tdi Al theo dudong
cap quang 12 13i phi kim chon ngdm hodic rai rac trong céng, muong cap dai 50m

NMOC
12SM /50M

- Puong tht 2 tir dong nién theo cap quang OPGW t6i TBA — 220kV Hai
Duong. Ciing bang loai cap quang nay thong tin tir Hai Duong dugc dua toi
TBA — 220kV Phd Néi rdi dua téi TBA — 220kV Mai Pong sau d6 st dung cap

ADSS

uan
quang 125M

loai 12 161 dua to1 AO. Tur day thong tin duoc dua té1 EVN va VT1

NMOC

———— loai 12 161 sau d6 tt EVN va VTI1 thong tin
12SM /10m

bang 12m cap quang

duoc dua téi Al ciing bang loai cap nay.
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TBA110kV
PHO CAO

BAl 10k
| GIA LO

orGw

12/ 24SM

/
TBA220kV

H.DUONG

OoPGW

Hinh 1. X. Hé théng vién théng khu vuc.

Al
NMOC |
12SM/50m

_OPGW ADSS
NM NHIET BIEN] 24SM | TBATIOKYV |  8SM EVN
PHA LAI PONG ANH VTI
NMOC
12SM/10m
_ADSS
TBA220kv | OPGW | TBA220KV 12SM \
PHO NOI MAI PONG 0
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2.3.2. Ngudn cap DC — 48V tai TBA — 110kV Gia Lac.
So dd cap ngudn DC — 48V tai TBA — 110kV Gia Loc (Hinh 1.X)

Tir ta tu dung AC — 220V sir dung 2 day AC 2x6 cép ngudn cho ti phan
phéi (TPP) ngudén AC — 220V qua 2 aptomat K1, K2 loai 15A. Tir TPP ngudn
AC — 220V duoc dua ra 6 aptomat SA K3 dén K8. Trong d6 K6 duoc dua tdi bd
cat loc sét AC — 220V/10A theo 6m diay AC 2x6. Bo cit loc sét dugce ndi dat
bang 10m cap 1x16, tiép do tir bd cit loc sét theo 6m day AC 2x6 ngudn 220V
dugc dua téi bo nan nap AC — 220V/ DC — 48V 30A. B6 nin duoc ndi dat bang
10 m cap 1x16 theo 10m diy duoc dua téi to ACCU 48V/100AH trén 40m day
DC 2x10. Tir b nin nap theo 10m day DC 2x6 t6i TPP nguén DC — 48V, qua
aptomat K1 30A ngudén DC duogc phan phéi t6i 4 phu tai qua 4 aptomat K2, K3,
K4, K5. Cac phu tai 1an luot 1a: ATM — 1/MUX( thiét b truyén din quang STM
— 1 céu hinh dau cudi), PCM- 30TER(thiét bj ghép kénh PCM — 30 dau cubi),
MODEM(may thong tin cho diéu khién diéu do), TELEPROTECTION(méy
thong tin cho role bao vé khoang cach). Cac phu tai déu dugc cap ngudn DC — 48

bang 6m cap DC 2x4 va déu dugc ndi dat thiét bi bang 10m cap 1x16.
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AC 2x6

K3 7 s5A
K4~ sA
K1 KS " s5A

15A

Tua ty dung 30m
AC-220V

AC 2x6

K6
KZ/15A/ SA

K7 " sA
K8 " sA

6m

TU PHAN PHOI NGUON AC-220V

BO cit loc sét
AC-220V/10A

K2~ 10A DC2x4
6m
K3~ 5A DC2x4
AC 2x6 B0 nin nap DC 2x6 |K1-30A om
6m | AC-220V/DC-48V 6m
30A
O Ne)
e © ®lg K4 7 5A DC2x4
= X | g S 6m
Q. — [\l Q. —
= S 3
@) Q< Q
STITTTTTITTTTTT7 Q [TTTTTTTITTTT7777
T6 ACCU K5 7 5A DC2x4
48V/100AH 6m

TU PHAN PHOI NGUON DC-48V

Hinh 1.X. So do cap ngudén DC — 48V tai TBA — 110 kV Gia loc.
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CHUONG 3

THIET KE HE THONG GIAM SAT PIEU KHIEN BAO VE
THONG QUA GIAO DIEN WINCC

3.1 KHAI NIEM VE PHAN MEM WINCC.

WinCC (Windows Control Center) 1a mot phan chuyén dung dé xay dung
giao dién diéu khién (Human Machine Interface), xtr li va luu trit dir liéu cho
mot hé théng SCADA trén nén Windows (WinNT, WinXP, WinVista 32bit ...).
WinCC la san phém ma Siemens da thué Microsoft xay dung va hién tai ban méi
nhat 1a ban WinCC7.0. Va vi vy ma WinCC d3 thira hudong bi quyét cia
Siemens - mot cong ty hang dau trong linh vire ty dong hoéa qua trinh va ning luc
ctia Microsoft - cong ty hangf ddaauf trong linhx vuc phét trién phan mém cho
PC. WinCC c6 thé dé dang tich hop trong cac hé thong c6 quy mé 16n nho khac
nhau va ca nhimg hé théng cap cao nhu MES (Manufacturing Excution System -
hé théng quan li viéc thuc hién san xuét) va ERP (Enterprise Resource
Planning). Thuyc té thi WinCC da va dang duoc Gmg dung trén khip cac hé thong
clia Siemens trén toan cau.

3.1.1. Céc dic diém chinh ciia WinCC:

- WinCC st dung cac cong nghé va phan mém tién tién do Microsoft ludn 1a
nguoi dan dau trong phat trién cong nghé phan mém.

- WinCC c6 thé mo rong mot hé théng tir don gian dén phirc tap mot cach
linh hoat, tir hé thong voi mot may tinh giam st toi hé théng véi nhiéu mdy tinh

giam sat hay hé thong co tinh phan tan véi nhiéu may chu
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- WinCC c6 hang loat cdc module phan mém kém theo gitp dinh hudng
theo ting loai img dung dd dugc phat trién sén dé ngudi dung lya chon khi cén

- Tich hop trong cac bd WinCC thuong cé cac hé quan tri co sé dir li€u
ODBC/SQL nhu Sysbase SQL hay SQL Server (vi du SQL Server2005 trong
WinCC 7). Va c6 thé dé dang truy cip t6i CSDL ciia hé thong bang ngdn ngir
SQL hoac ODBC.

- WinCC ciing duoc tich hop cac giao dién chuan nhu DDE va OLE ... ding
chuyén dbi cac chuong trinh chay trén nén Windows.

- Pé 12p trinh sy kién thi WinCC ho tro ngodn nglr 1ap trinh chuan ANSI- C
va VBScripts (WIinCC 7)

- T4t ca cac module ctia WinCC giao dién mé cho giao dién 1ap trinh dung
ngon nglt C (C-API: Application Programming Interface).

- WinCC hd tro da ngdn ngit nhu Anh, Phap, Puc va tham chi ca mot )
ngodn ngit chau A, Mi ciing dugc tich hop 1am ngén ngir sir dung

- WinCC hd trg hau hét cac loai PLC do n6 di gan san cac kénh truyén
thong dé giao tiép cac loai PLC ctia Siemens nhu S5,57,505 ciing nhu thong qua
cac giao thirc chung nhu Profibus DP, DDE hay OPC.

WinCC 1a phan tir SCADA trong hé thong PCS7 cta Siemens (1a mot hé
thong diéu khién qua trinh, mot giai phap tu dong hoa duoc tich hop toan dién).

Trong phan nay s& di sdu vao cach lam viéc ciing nhu cac budc xay dung
mot hé théng véi WinCC.

Noi dung bao gom:
% Gidi thi€u giao dién lam viéc
% Quan li cac thé (Tags)
% Thiét ké giao dién d6 hoa diéu khién cho mot hé théng ty dong

¢ Lap trinh xu li sy ki¢én cho cac doi tuong
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3.1.2. Lam viéc v6i phan mém Wincc.
a. Khaoi dong (hinh 3.1).

@ SIMATIC 8 (@ Documentation

»
“ Windows Update I[ﬂ Information 4
»

— ; |@ License Management
o ;etﬁngs ; [ SIMATIC Security Control  »

B WincC g M Tools »
,.) Search )_ @

= Ren [ [ Autostart
& Run...
@ WinCC Information System

P& Log Off Administrator... {2> WinCC V7.0

[@ shutDown...

Truongld

T WinCCErplrer -E1..

Hinh 3.1 Khoi dong WinCC tir menu start nhu hinh trén

b. Tao méi mét du an: Chon File->New mdt hop thoai xuét hién nhu hinh 3.2

WinCC 'Exp'lo rer

Create a New Project

_ (®) Single-User Project
%‘-gi (O Multi-User Project
= ENW

=4

@ (O Client Project Truongld

(s
() Open an Existing Project

[ aK ] [ Can_cel_]

Hinh 3.2 Tao 1 du an
Chon loai du 4n mudn tao hoic m& mot dy 4n cé sén (‘Open an Existing

Project’
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C. Giao dién lam viéc.

& WihCCExplorer . E:\WinCC\Source\Mfooject\MyProject.MCP
. File Edit View Tools Help
O By X &5 FHE
= | §s MyProject [f_‘ Name Type
o Conputer | = TRUONGLD Server
[ !!j Tag Management
: E Structure tag
R Graphics Designer
] Menus and toolbars
1 Alarm Logging
]JJ Tag Logging
i ﬁ Report Designer
: ]:, Global Script
g2 Text Library

11}

-5 Text Distributor

. i}'} User Administrator

- Fy Cross-Reference

i [f Load Online Changes

: @ Redundancy

: ]J] User Archive

9 Time synchronization

i) Horn

. 'ﬁ Picture Tree Manager

L Lifebeat Monitoring M al m ' B
MyProject\Computer!, 1 object(s)

Truongld

Hinh 3.3 Giao dién lam viéc.
Giao dién lam viéc gém:
- Tag Manaagement: quan 1i cac tag (thé lién két)
- Tructure tag: Céu tric, t chuic cac tag
- Graphics Designer: Thiét ké moi trudng do hoa diéu khién

- Menu and toolbars: Tao menu va thanh cong cu
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- Alarm Logging: Tao lich trinh hé thong

- Report Designer: Thiét ké thong bao

- Global Script: Tao cac doan ma diéu khién hé théng(VBS&C)

3.1.3. Quan ly Tags.

Trong hé thong SCADA dé truyén thong sb giitta cac thiét bj phan clng
PLC (sensor, cam bién, hé thdng van hang , kiém tra ...) véi WinCC thi WinCC
da dung cac Tag. Cac Tag nay c6 nhiéu vu ddng bd hoa cac dit liéu giira thiét bi
PLC va céc thanh phan diéu khién trong WinCC trong d6 cé giao dién dd hoa
diéu khién.

Tag chita cac gia tri thuc nhu 1a muc dién diy cua thung nudc, tinh trang
cac Van (dong/m¢)... hoac 1a cac gia tri tinh toan cuc by hay mé phdng bén trong
WinCC. Tuong ung v6i cac Tag trong WinCC la cac Tag qua trinh trong PLC
hoc thiét bi md phong. C6 2 loai Tag trong WinCC:

a. External Tag (Tag lién két ngoai, Tag qua trinh):

La cac Tag do ngudi dung thiét 1ap dé lién két véi PLC thong qua ting
driver cu thé cho mdi loai PLC. Pé tao Tag loai nay ta click phai chuot vao Link
“Tag Management” chon “Add new driver” sau d6 chon cac PLC driver c6 sian

kém theo WinCC hoac chon mét driver khéc tir tép tin ¢é dudi “.chn”.
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&= _3js MyProject " MName
Q Computer ‘ ‘}Intemal tags
i

=- % Internal tags
& Script
# Taglogg  Properties

E; Structure tag

)‘\ Graphics Designer

=] Menus and toolbars

Find...

< Alarm Logging
331 Tag Logging

=l renart Desinner

Hinh 3.4 Tao Tag lién két.
b. Internal Tag (Tag cuc bd):

La Tag chtra cac gia tri cuc bo trong WinCC dé phuc vu tinh toan, diéu
khién trong giao di¢n dd hoa diéu khién. Dé tao mot InternalTag ta chon muc
“Internal tags”, ctra sO bén phai s& hién ra cac Tag cho ban quan li. Click phai
chudt cao ctia s6 chon “New Tag” néu muén tao Tag méi hoic “New Group”
néu mudn tao nhom cac Tag. Néu tao Tag moi thi trong cira s6 hién ra yéu cau
nhap cac thudc tinh cho Tag bao gdm: tén (Name), kiéu dir liéu (DataType) va
mot s6 tuy chon khac. Va tuy theo muc dich sir dung Tag ciia minh ma cé thé

chon kiéu dir liéu thich hop khong gy du thira cling nhu tran bd nhé.
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General l Limits/Reporting|

Properties of Tags

Ha me: ; Ten_The ‘
DataType fUnsgned Sbitvalve 1M

Address:

Length: \ 1
|

Adapt format

(®) Project-wide update

[[] Tag synchronzation

Process \Value Range

(O Computer-local update

Tag Value Range

=

|
|

Data type of the tags from the viewpoint of the OS

Hinh 3.5
3.1.4. Thiét ké giao dién do hoa.

Pé tao mot giao dién diéu khién moi, trong thé Graphics Dessigner click
phai chudt chon “New picture”. Chuong trinh s¢ ty dong tao file giao
“NewPdl0.PdI”, click phai chudt chon “Rename” dé doi tén. Dé thiét ké

dién nao thi double click vao file d6, mét trinh thiét ké giao dién dd hoa diéu

khién (Graphics Dessigner) s& hién ra:

[ oK

J [ Cancel o |

Tag properties.
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11" Graphics Designer - [NewPdI0.PdI] X'
x

T File Edit View Arrange Tools Window Help - &
D@ » X=EH o & £ * BEQR 2 A2 §F #HY W
i SR ol [ [l 'h 43
O e e e e | e e S e e irA | Object Palette
-- BOORNE 2l Znid i B Bty R v gl pa B ne g —
ol o N [ G . B S R selection &
EE = s asna e smiees e s s s Bl el standard Objects - |
e -/ Line
D.w—'ﬂ_ Zoom |ems il e s A Polyoon
L ST Céc dbi S| A Polyine |
Ml Ceojpes e e | Cicdoitung L ® Siose
IO [sooo0 % fccaceeecee oo of dOhoa B ® crce
[_In e s B Elipse Segment
gg | Banzmau (SRR & Pie segment
S e R e L ™ Elipse Arc
D Do i o s i et o oo s e ) -9\ Circular Arc
el Rl e e B Rectangle
el | @ Rounced Rectangle |
e e i @
Sl i es Standard | BB Controls
| NétvEdoi R | oy paete
Fah R R R R tuong il | [ = B e sy o]
O AR S R e it e IR o =] Solid ]
................................................ #=4 Dashed 3
T, o PO, Lo = Doted
Cac l6p giao dién | Toado chuot | 5 Dash Dot
Y e e =i Dash Dot Dot
<) ; m ; (2] - [&] Line Weight
o[1[2[3/a[s[6[7[8]a[10[11[12[13[14[15 » [ o-Layer [v] | T
For English {United States) i~ %1698 Y1432 I ox0Y:0

Hinh 3.6 Giao dién d6 hoa Graphics Dessigner.

Viéc thiét ké giao dién diéu khién cho hé thong don gian chi 1a gap, tha, di
chuyén, thay dbi thudc tinh. Tuy nhién dé c6 duoc hé théng tdi vu thi phai co
budc phan tich trude, tic 13 giai bai toan: hién thi cai gi, thong sb gi, & dau, tich
chét ctia n6 nhu thé nao

Sau khi tao bd mit cho giao dién thi tiép theo 1a phai thiét lap lién két tur
dbi tuong d6 hoa dén cac Tag cho timg thong sb cu thé va thong qua cac Tag tao
mdi quan giita cac doi tuong dd hoa. Pé lam tot diéu nay ciing can c6 budc phan

tich tot trudc do.
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Pé thém d6i twong d6 hoa mdi ta ¢ thé gip tha cac dbi twong dd hoa co
ban bén muc “Object Palette” hodc trong thu vién bang cach vao menu “View”
chon “Library” hodc click vao biéu twong “Display Library” trén thanh cong cu.

Trong cira s6 Library ta chon cac nhom ddi tugng bén phai va cac dbi tuong
trong nhom sé& hién thi bén trai. Ta c6 thé cho hién thi mau thu nho cac dbi tuong
hoac theo danh sach

[ pra 0 o Proje
3 Y B R >

8, - 2o [EE| (g 2
o U B 6o Hién thi

18} Global Library Name Size Last Change

#® [ Displays @4 Danh sach 09.04.08 15:35
@8- Operation T 09.04.08 15:35
;o g :?a”tfle”:'?ltss. EPlantE... 0 02.04.08 15:35
2 Clommboe | @semens.. 0 0904081533
& 2 ((Asymbols 0 02.04.08 15:35

Q Project Library

HL( TR [>

Hinh 3.7 Cira s6 Library.
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3.2 CHUONG TRINH PIEU KHIEN BAO VE TREN PLC S7 — 300

3.2.1. Thong ké diu vao ra.
3.2.1.1. Théng ké dau vao, ra phia cao thé 110kV.

a. Bang thong ké dau vao.

Bang 3.1. Bang thong ké dau vao phia 110kV:

STT Chtrc nang tin hiéu vao Dang
tin
hiéu

1 | Lénh déng may cat EO1 — QO 110kV tir hé thong SCADA DI
2 | Khoa “tir xa/giam sat”ctia may cat Q0 110kV & vi tri “giam sat” | DI
3 | Lénh dong may cat QO tir ti diéu khién DI
4 | Khoa “tir xa/gidm sat’ctia may cat Q0 110kV & vi tri “tur xa” Dl
5 | Khoa “L/R” tai may cat EO1 — QO ¢ vi tri “R” DI
6 | Daocachly EO1 — Q1 110kV da dong DI
7 | Dao cach ly E01 — Q9 110kV da dong DI
8 | May cat HOl — Q0 35kV da cat DI
9 | May cat JO1 — Q0 22kV da cat DI
10 | Lénh dao cua lockout SF6 ciia may cat E01 — QO Dl
11 | Lo xo may cat EO1 — QO da dat yéu cau DI
12 | Lénh déng ctia may cat 110kV tai chd DI
13 | Khoa “L/R” tai may cat EO1 — QO ¢ vi tri “L” DI
14 | Lénh cat may cat QO 110kV tir hé thong SCADA DI
15 | Lénh cat may cat Q0 QO tir tu diéu khién DI
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16 | Lénh cit tir role bao vé DI
17 | Lénh cat tir role bao vé may bién ap DI
18 | Role giam sat mach cit may cat (F74-1) tac dong DI
19 | Role giam sat mach cat may cat (F74-2) tic dong DI
20 | Tin hiéu dao cta mach cat may cat EOl — QO hu hong DI
21 | Lénh cét cua may cat 110kV tai chd DI
22 | Lénh dong ctia dao cach ly Q1 tir hé thong SCADA DI
23 | Khoa “tir xa/giam sat” cua dao cach ly Q1 ¢ vi tri “gidm sat” Dl
24 | Lénh dong dao cach ly Q1 tir tii diéu khién DI
25 | Khoa “tir xa/ gidm sat” ctia dao cach ly Q1 & vi tri “tur xa” Dl
26 | Khoa “L/R” ctia dao cach ly Q1 ¢ vi tri “R” DI
27 | Dao noi dat EO1 — Q15 110kV di mé DI
28 | Dao ndi dat EO1 — Q51 110kV da mé DI
29 | May cat EO1- Q0 110kV d cat DI
30 | Lénh dong tai chd cua dao cach ly Q1 DI
31 | Khoéa “L/R” tai dao cach ly Q1 & vi tri “L” DI
32 | Lénh dong ctia dao cach ly Q9 tir hé thong SCADA DI
33 | Khoa “tir xa /giam sat” cua dao cach ly Q9 ¢ vi tri “giam sat” DI
34 | Lénh déng dao cach Q9 tir ti diéu khién DI
35 | Khoa “tir xa/ gidm sat” ctia dao cach ly Q9 & vi tri “tur xa” Dl
36 | Khoa “L/R” tai cach ly Q9 ¢ vi tri “R” DI
37 | Dao noi dat EO1 — Q52 110kV di mé DI
38 | Dao noi dat EO1 — Q8 110kV di mo DI
39 | Lénh dong tai chd cua dao cach ly Q9 Dl
40 | Khoa “L/R” cua dao cach ly Q9 ¢ vi tri “L” Dl
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41 | Thuc hién déng cat dao noi dat Q15 tai chd DI
42 | Dao cach ly QI 110kV dang m& Dl
43 | Thyc hién dong cit tai chd dao ndi dat Q51 DI
44 | May cat EO1 — Q0 110kV dang mo DI
45 | Thuc hién déng cat dao ndi dat Q52 tai chd DI
46 | Dao cach ly Q9 110kV dang m& Dl
47 | Thyc hién dong cat tai chd dao noi dat Q8 DI
48 | May cat HO1 — QO 35kV dang m& DI
49 | May cat JO1 — Q0 22kV dang mo DI
b. Bang thong ké dau ra.
Bang 3.2. Bang thong ké dau ra phia 110kV:
STT Chtrc nang tin hi¢u ra Dang tin
hiéu
1 | Mach dong may cat 110kV E01 — QO DO
2 | Mach cat may cat 110kV E0O1 — QO DO
3 | Mach déng va cat dao cach ly 110kV E01 — Q1 DO
4 | Mach dong va cat dao cach ly 110kV E01 — Q9 DO
5 | Mach déng va cat dao n6i dat 110kV E01 — Q15 DO
6 | Mach dong va cat dao ndi dat 110kV E01 — Q51 DO
7 | Mach dong va cat dao ndi dat 110kV E01 — Q52 DO
8 | Mach dong va cat dao noi dat 110kV E01 — Q8 DO

3.2.1.2 Bang théng ké du vao, ra phia trung thé 35kV.

a. Bang thong ké dau vao.

Bang 3.3. Bang thong ké dau vao phia 35kV:
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STT Churc nang tin hi¢u vao Dang
tin
hiéu

1 | Lénh dong may cat HO1 — QO 35kV tir hé thong SCADA DI

2 Khoa “tir xa/ giam sat” cua may cat Q0 35kV & vi tri “giam sat” | DI

3 | Lénh déng may cit QO tir tu diéu khién DI

4 Khoa “tir xa/ giam sat” cua may cat Q0 35kV & vi tri “tir xa” DI

5 | Khoa “L/R” tai may cat Q0 & vi tri “R” DI

6 Lénh dong ctia may cat Q0 35kV tai chd Dl

7 | Khoa “L/R” tai may cat Q0 & vi tri “L” DI

8 | Dao ndi dat EO1 — Q8 110kV dd mo DI

9 | Dao ndi dat thanh cai H11 — Q8 35kV d3 mo DI

10 | Lockout SF6 ciia may cat HO1 — QO DI

11 | Lo xo may cat HO1 — QO da dat yéu cau DI

12 | Dao noi dat HO1 —Q8 35kV di mo DI

13 | Lénh cat may cat Q0 35kV tir hé thong SCADA DI

14 | Lénh cat may cat QO tir ti diéu khién DI

15 | Lénh cat tir role bao vé DI

16 | Lénh cat tir role bao vé mdy bién 4p DI

17 | Ro e giam sat mach cat may cat (F74 — 1) tac dong Dl

18 | Lénh dao cua lockout SF6 ctia may cat HO1 — Q0 DI

19 | Tin hiéu dao ctia mach cat may cat HO1 — Q0 hu hong Dl

20 | Lénh cit cua may cat Q0 35kV tai chd DI

21 | Thuc hién dong cat dao n6i dat HO1 — Q8 35kV tai chd DI

22 | Dao céch ly Q9 110kV dang m¢ Dl
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23 | May cat HO1 — Q0 35kV dang mé DI
24 | Lénh dong ciia may cat HOS, 07, 09 — Q0 35kV tir hé thong DI
SCADA
25 | Khoa “tir xa / giam sat” ctia may cat H05, 07, 09 — Q0 35kV ¢ DI
vi tri “gidm sat”
26 | Lénh dong tir ta diéu khién cua may cat HO5, 07, 09 — Q0 35kV | DI
27 | Khoa “tir xa / giam sat” ctia may cat H05, 07, 09 — Q0 35kV ¢ DI
Vi tri “tur xa”
28 | Khoa “L/R” tai may cat HO5, 07, 09 — Q0 35 kV ¢ vi tri “R” DI
29 | Lénh dong tai chd ciia may cat HO5, 07, 09 — Q0 35kV DI
30 |Khoa “L/R” tai may cat HO5, 07, 09 — Q0 35 kV & vi tri “L” DI
31 | Lockout SF6 cua HO5, 07, 09 — Q0 35kV DI
32 | Lo xo may cat HO5, 07, 09 — Q0 35kV di dat yéu cau DI
33 | Dao ndi dat HOl — Q8 35kV dia m& DI
34 | Lénh cat ciia may cat HOS, 07, 09 — Q0 35kV tir hé thong DI
SCADA
35 | Lénh cat tir tu diéu khién cua may cat HO5, 07, 09 — QO 35kV DI
36 | Lénh cat tir role bao vé DI
37 | Role giam sat mach cat may cat (F74 — 1) tac dong Dl
38 | Lénh dao cua lockout SF6 cua HO5, 07, 09 — Q0 35kV DI
39 | Tin hiéu ctia mach cat H05, 07, 09 —QO0 hu hong DI
40 | Lénh cat tai chd ctua may cat HO3, 07, 09 — Q0 35kV DI
41 | Thyc hién déng cit tai chd dao ndi dat HO5, 07, 09 — Q8 35kV DI
42 | May cat HO5, 07, 09 — Q8 35kV dang mé DI
43 | Thyc hién déng cat tai chd dao noi dat H11 — Q8 35kV DI
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44 | May cat HO1 — Q0 35kV dang mo DI

45 | May cat HO5 — Q0 35kV dang mo DI

46 | May cat HO7 — Q0 35kV dang mo DI

47 | May cat HO9 — Q0 35kV dang mo DI

b. Bang thong ké dau ra.

Bang 3.4. Bang thong ké dau ra phia 35kV:
STT Churc nang tin hi¢u ra Dang tin hiéu
1 | Mach dong may cat 35kV HO1 — QO DO
2 | Mach cat may cat 35kV HO1 — QO DO
3 | Mach déng va cat dao ndi dat 35kV HO1 — Q8 DO
4 | Mach dong may cat 35kV HO05, 07, 09 — Q0 DO
5 | Mach cat may cat 35kV HO05, 07, 09 — Q0 DO
6 | Mach déng va cat dao ndi dat 35kV HO3, 07, 09 DO
_ Q8

7 | Mach déng va cat dao noi dat 35kV H11 — Q8 DO

3.2.1.3 Bang thong ké dau vao, ra phia trung thé 22k V.

a. Bang thong ké dau vao.

Bang 3.5. Bang thong ké dau vao phia 22kV:

STT Chtrc nang tin hiéu vao Dang
tin
hiéu

1 | Lénh dong may cat Q0 22kV tir hé thong SCADA DI
2 | Khoa “tir xa/ giam sat” ctia may cat Q0 22kV & vi tri “giam sat” | DI
3 | Lénh dong may cat Q0 22kV tir ti diéu khién DI
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4 | Khoa “tir xa/ giam sat” cia may cat Q0 22kV & vi tri “tir xa” DI
5 | Khoa “L/R” tai may cat Q0 22kV ¢ vi tri “R” DI
6 | Lénh dong ciia may cat Q0 22kV tai chd DI
7 | Khoa “L/R” tai may cat Q0 22kV & vi tri “L” DI
8 | Dao ndi dat EO1 — Q8 35kV dd mo DI
9 | Dao ndi dat thanh cai J15 — Q8 22kV dd md DI
10 | Lockout SF6 ctia may cat JO1 — Q0 DI
11 | Lo xo may cat JO1 — Q8 22kV di dat yéu cau DI
12 | Dao ndi dat JO1 — Q8 22kV d3 mé DI
13 | Lénh cat may cat JO1 — Q0 22kV tir hé thong SCADA DI
14 | Lénh cat may cat JO1 — Q0 22kV tir ti diéu khién DI
15 | Lénh cat tir role bao vé DI
16 | Lénh cat tir role bao vé may bién ap Dl
17 | Role giam sat mach cat may cat (F74 — 1) tac dong DI
18 | Lénh déo cua lockout SF6 ctia may cat JO1 — QO DI
19 | Tin hiéu dao ctia mach cat may cat JOI — QO hu hong Dl
20 |Lénh cat cia may cat JO1 — Q0 22kV tai chd DI
21 | Thyc hién déng cat dao ndi dat J05, 07, 09, 11, 13 — Q8 22kV DI
tai chd
22 | May cat J05, 07, 09, 11, 13 — Q0 dang mé DI
23 | Lénh dong cua may cit J05, 07, 09, 11, 13 — Q0 22kV tir hé DI
théng SCADA
24 | Khoa “tir xa/ gidm sat” ciia may cat J05, 07, 09, 11, 13 — Q0 DI
22kV & vi tri “gidm sat”
25 | Lénh dong cia may cat J05, 07,09, 11, 13 — Q0 22kV tir ta diéu | DI
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khién

26 | Khoa “tir xa/ giam sat” cua may cat J05, 07,09, 11, 13 — Q0 DI
22kV & vi tri “tur xa”

27 | Khoéa “L/R” tai may cit J05, 07, 09, 11, 13— Q0 22kV o vitri | DI
“R”

28 | Lénh dong tai chd clia may cat J05, 07,09, 11, 13 — Q0 22kV DI

29 | Khoa “L/R” tai may cit J05, 07,09, 11, 13 —Q022kV o vitri | DI
e

30 | Lockout SF6 ctia may cat JO5, 07, 09, 11, 13 — Q0 22kV DI

31 | Lo xo may cat JO5, 07, 09, 11, 13 — Q0 22kV di dat yéu cau DI

32 | Dao nbi dat J05, 07,09, 11, 13 — Q8 22kV d3 mo DI

33 | Lénh cat ctia may cat J03, 07, 09, 11, 13 — Q0 22kV tir hé thong | DI
SCADA

34 | Lénh dong ctia may cat J05, 07, 09, 11, 13 — Q0 22kV tir ta diéu | DI
khién

35 | Lénh cit tir role bao vé DI

36 |Ro le giam sat mach cat may cat (F74 — 1) tac dong DI

37 | Lénh dao cua lockout SF6 cua may cat J05, 07, 09, 11, 13-Q0 DI
22kV

38 | Tin hi¢u ddo cua mach may cat J05, 07,09, 11, 13 — Q0 22kV DI
hu héng

39 |Lénh cat tai chd cau may cat J05, 07, 09, 11, 13 — Q0 22kV DI

40 | Thyc hién dong cat dao ndi dat J15 — Q8 22kV tai chd DI

41 | May cat JO1 — Q0 22kV dang mo DI

42 | May cat J0O5 — Q0 22kV dang mo DI
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43 | May cat JO7 — Q0 22kV dang mo DI
44 | May cat J09 — Q0 22kV dang mo DI
45 | May cat J11 — Q0 22kV dang mo DI
46 | May cat J13 — Q0 22kV dang mo DI
47 | Thyc hién dong cat tai chd dao noi dat JO1 — Q8 22kV DI
48 | Dao cach ly Q9 110kV dang m& Dl
49 | May cat JO1 — Q0 22kV dang mo DI
b. Bang thong ké dau ra.
Bang 3.6. Bang thong ké dau ra phia 22kV:
STT Chtrc nang tin hi¢u ra Dang tin
hiéu
1 | Mach dong may cat 22kV JO1 — QO DO
2 | Mach cat may cat 22kV JO1 — QO DO
3 | Mach déng may cat 22kV J05, 07, 09, 11, 13 —Q0 DO
4 | Mach cat may cat 22kV J05, 07, 09, 11, 13 —QO DO
5 | Mach déng va cat dao ndi dat 22kV J05, 07, 09, 11,13- Q8 DO
6 | Mach dong va cat dao n6i dat 22kV J15 — Q8 DO
7 | Mach déong va cat dao noi dat 22kV J01 — Q8 DO
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3.2.2. KHAI BAO PHAN CUNG TREN SIMATIC STEP 7
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Hinh 3.1. Thiét 1ap phan cing.
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3.2.3. GIAM SAT PIEU KHIEN THONG QUA GIAO DIEN WINCC.

Hinh 3.2. So d6 ndi dién chinh
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Hinh 3.3. Phuong thirc bao vé role va do luong.
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Hinh 3.4. So do cap nguoén DC — 48kV tai TBA Gia Loc.
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Hinh 3.5. Hé thong vién thong khu vurc.
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KET LUAN

Sau mot thoi gian tim hiéu nghién ctru vé Tram bién 4p trung gian Gia Loc
— Hai Duong va phan mém Wince, PLC S7 300, cing véi sy gitip d& nhiét tinh
ctia cac thay co trong khoa, dic biét 1a thdy gido Th.s Pang Hong Hai em da
hoan thanh céc yéu cau ndi dung ctia ban d an.

o  Phan tich trang bi dién cua TBA trung gian Gia Loc — Hai Duong.
o  Thiét ké giam sat diéu khién bao vé thong qua giao dién Wincc.

Do thoi gian thuc té ctia minh khong nhiéu va kha ning hiéu biét con han
ché, nén con nhiéu van dé em chua dua vao dugc trong thiét ké do an cua minh.
Em mong duogc su chi bao gdp y ctia cac thiy co cung cac ban dé ban do an cua
em dugc hoan thién hon.

Hoan thanh ban d6 4n nay em xin tran thanh cam on dén thay gido Th.s
Ping Hong Hai va cac thay co gido truong Pai Hoc Dan Lap Hai Phong. Pic
biét 1a cac thy cb gido trong khoa Dién dan dung va Cong Nghiép, di day bao
em trong sudt qua trinh hoc tap tai truong.

Sau nita em gui 101 cam on dén gia dinh, ban bé....nhimg ngudi di tao diéu
kién gitip d& em hoan thanh ban d6 an nay.

Em xin tran thanh cam on !

Hai Phong, ngay 10 thang 7 nam 2011.

Sinh vién thuc hién

Lé Qudc Tuyén
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