LOI NOI PAU

Tram bién 4p déng mdt vai trd quan trong trong hé théng ning luong.
Cung voi su phat trién cua hé thong ning luong dién qudc gia, dan dén ngay
cang xuét hién nhiéu nha may dién va tram bién ap c6 cong suét 16n. Viée giai
quyét dung din cac van dé kinh té, k¥ thuat trong thiét ké, xay dung va van
hanh chung s& mang lai loi ich khong nho ddi véi nén kinh té quéc dan noéi
chung va dbi véi nganh cong nghiép dién noi riéng.

Pé d¢am bao cho viéc cung cap dién duogc tot doi hoi phai xay dung
dugc mot hé thdng gdm cac khau san xuét, truyén tai va phan phdi dién ning
hoat dong mot cach théng nhét v&i nhau. Trong do, tram bién ap la mot mét
xich dong vai tro rat quan trong trong hé thong dién vi muén truyén tai duoc
dién nang di xa hodc giam dién ap xudng thap cho phi hop véi noi tiéu thu ta
dung bién ap 13 kinh té va thuan tién nhat.

Céc thiét bi lap dit trong tram bién ap 1a cac thiét bi dit tién, so voi day
tai dién thi x4c sudt xay ra sy ¢6 o tram bién ap thip hon, tuy nhién su c6 &
tram s& gay 1én nhimg hau qua nghiém trong néu khong duoc loai trir mot
cach nhanh chéng va chinh xdc. Su cb thuong 13 ngan mach, qua tai, tram
bién 4p con c6 cac dang su ¢ khac xay ra dbi voi may bién ap nhu ro dau,
qua bdo hoa mach tir v.v. Nguyén nhan ctia nhimg su cd, hu hong d6 1a do
thién tai bao 1ii, do hao mon cach dién, do tai nan ngau nhién, do thao tac
nham .v.v.

Do vay, viéc thiét ké hé thong diéu khién bao vé cho tram bién ap phai
dam bao nhirng yéu cau can thiét. Véi su phat trién cua khoa hoc cong ngh¢
nhu hién nay thi viéc tmg dung ciia PLC vao tu dong hoa céc tram bién ap

nén cac yéu cau doi véi tram dugc thyc hién dé dang hon.
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Dé hiéu rd hon vé vin dé ndy em xin dugc trinh bay cudn dd an tét
nghiép voi dé tai « Thiét ké hé thong diéu khién bdo vé cho tram bién ap
trung gian Gia Léc — Hii Dwong bang PLC ciia Siemens > véi muc dich di
sau nghién ctru Gmg dung cua PLC S7 — 300 hé thdng ty dong hoa cua tram.
Trong thoi gian lam dd an, duoc su giup d& huéng din cua thiy gidgo Th.S
Ding Hong Hai em d4 hoan thanh dd 4n v&i ndi dung bao gdm 4 chuong:

Chuwong 1: Phan tich trang bi dién phan dién nhat thir tram bién
ap 110kV (Gia Loc — Hai Duong).

Chuwong 2: Phan tich trang bi dién phan dién nhi thir tram bién ap
110kV (Gia Loc — Hai Duwong).

Chuong 3: Tong quan vé PLC S7 — 300.

Chuong 4: Xay dung chwong trinh diéu khién trén Simatic Step 7.

Do 1an dau tién lam nhiém vu thiét ké va su han ché nang luc ban than
cling nhu thoi gian, cuén d6 an nay khong tranh khoi nhiing sai sot, em rat
mong duoc sy chi bao cla cac thiy gido, co gido.

Em xin chan thanh cam on thay giao Th.S Pang Hong Hai ciing véi cac
thay co gido trong bd mon dién ty dong cong nghiép trudng Pai hoc Dan lap
Hai Phong d3 tan tinh huéng din em trong thoi gian vira qua dé em hoan

thanh d6 4n t6t nghiép nay!

Hai Phong, ngay 30 thang 4 ndm 2011
Sinh vién: Pham Duy Tan
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CHUONG 1.

PHAN TICH TRANG BI PIEN PHAN PIEN NHAT THU
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 gém cac khu

vuc chinh nhu sau:

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

Tram bién 4p nha médy xi mang Phic Son (2x31,5MVA)
Tram bién 4p Phuc Dién (1x63MVA)

Tram bién ap Nghia An (2x25MVA)

Tram bién 4p Thanh Ha (1x25MVA)

Tram bién ap Ngoc Son (2x40MVA)

Tram bién 4p Bong Nién (25+2x40MVA)

Tram bién 4p Tién Trung (1x40MVA)

Tram bién ap Lai Khé (2x25MVA)

Tram bién 4p Chi Linh (1x25MVA)

Tram bién 4p Pha Lai TC (2x6,3MVA)

Tram bién ap Pai An (2x63MVA)

Nguodn dién cua toan bo khu vuc dugc cung cap bdi nha may nhiét dién

Pha Lai v6i tong cong suat 500MVA (xét hé thong tinh dén nim 2010)

Tram bién ap trung gian Trang Bach chiu trach nhi€ém phan phéi dién

t6i Udng Bi, Thai Nguyén, Chinh Phong, Hoang B6, Vat Cach va nha may xi
mang Hoang Thach (75MVA), Nhi Chiéu (80MVA), xi ming Phuc Son
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(63MVA), Chi Linh (25MVA). Dé dam bao d6 tin cay ctia hé thdng cac tram
bién 4p va phan phdi duoc cip dién tir 2 16 chinh, cac day loai AC nhém tran
duoc mic trén khong. Cac ho tiéu thu déu duoc cép dién theo so d6 hinh tia,
ngoai trir Nhi Chiéu va nha mdy xi ming Phuc Son dugc cip dién theo so do
phan nhanh.

Tram bién ap Hai Duong cép dién cho cac khu vuc: Phd Nbi, Phuc
Pién, Phd Cao, Nghia An, theo so dd phan nhanh. Céc khu vuc Pai An, Ngoc
Son, Thanh Ha, Déng Nién, Tién Trung, Lai Khé dé tdng dog tin cay cho céc
khu vire nay ngoai viée cip dién cho cac ho tiéu thu bang hai 16 chinh nguoi
ta con thuc hién viée ndi cac khu vue nay thanh mach vong gitra tram bién ap
Hai Duong va nha may nhiét dién Pha Lai. Mach vong dugc hoat dong dua

trén nguyén tac vong hao.
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1.2. PHAN TiCH PHAN PIEN NHAT THU.
1.2.1. Phan dién chinh.

So db phan nbi dién chinh thé hién trén (hinh 1.2).
1.2.1.1. Cdc phan tir c6 trong hé thong dién.

Toan tram bién ap duoc dat trén mat béng 75x73,5(m). Trong tram bao
gé)m céc thiét bi: dao cach dién, may cit dién, dao céch ly, dao ngén mach,
cac sur dién, chong sét van, chdng sét éng, may bién ap luc, may bién ap tu
dung, bién dong dién, bién dién ap, cac cot chibu sang chdng sét va cac phan
tir bao vé. Céc thiét bj dién c6 trong hé théng dién chinh:

- May bién 4p luc T1 40MVA — 115/38,5/23kV t6 dau day

Yo/A/Y0_11-12, c6 kha niang diéu ap duéi tai & cudn cao ap.
- May bién ap luc T2 40MVA — 115/38,5/23kV t6 dau day
Yo/A/Y0_11-12, c6 kha ning diéu ap dudi tai & cudn cao ap.

- Dao cach ly ndi dat DS/2ES — 123kV; 1250A

- May bién dong 110kV CT — 123kV 400 — 600 — 800/1/1/1A

- May cat SF6 110kV 1250A — 25kA/3s
115 0, ll 0, 11

& EEY

- May bién dién ap CTV — 123kV; 6400pF

- Thanh cai 1 cao thé 110kV: ASCR — 300

- Thanh cai 2 cao thé 110kV: ASCR — 300

- Chéng sét van 110kV LA — 96kV;10kA

- Chong sét van 22kV LA — 24kV; 10A

- Chdng sét van 35kV LA — 35kV; 10A

- Thanh cai 22kV 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
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- May bién 4p ty dung 22kV TN2 — 100kVA; 23+2x2,5%/0,4kV; t6
dau day A/Yo 11
- Thanh cai 35kV Cu — 1600A; 25kA/1s
- May cat 35kV CB — 38,5kV; 1250A; 630A; 25kA/1s
- Bién dong 35kV CT — 38,5kV; 600 — 800 — 1000/1/1/1A; 200 —
400/1/1A
- May bién ap tu dung 35kV TN1 — 100kVA; 38,5+2x2,5%/0,4kV;
t6 dau day Y/Yo_12
- Role bao v¢ dong ro ZCT: 30/1A
1.2.1.2. Nguyén Iy cdp dién.
Cao thé ctia tram bién 4p 1dy ngudn tir thanh cai 1 ACSR — 300, thanh
cai 1 dugc cap ngudn tir hai 16
- Du phong Thanh Ha JO1
- Puong tir Bong Nién — Phé Cao J04
Trung thé 35kV duoc dua toi thanh cai 35kV (Cu — 1600A; 25kA/1s)
qua day cap Cu/XLPE/38,5kV — 2x(1x300)/1 pha. Tt thanh cai dién ap 35kV
duoc cép cho cac tram dién ha thé. Qua diém déu s 3 trén thanh cai theo day
cap Cu/XLPE — 3x50mm? cdp may bién &4p (MBA) tu ding TN1 — 100kVA
38,5+2x2,5%/0,4kV Y/Y0-12. Cac diém dau sb 5, 7, 9 trén thanh cai cip
ngudn cho cac ti phan phdi ha ap. Piém dau sé 11 duoc cap ngudn cho bién

385 011 0,11

VRN
day cap dua sang cAp nguodn cho thanh cai thir 2 trong ti phan phdi 38,5kV

ap do luong 35kV VT- 38,5kV kv dong thoi co mot dudng

bao gdm cac diém dau sé 12, 10, 4, 6, 8, 2 dé cap ngudn cho cac ti phan phdi
va cac may bién dong.

Trung thé 22kV duoc dua toi thanh cai 22kv (Cu — 2000A; 25kA/1s)
qua day cap Cu/XLPE/24kV — 2x(1x400)/1 pha dau vao diém s6 1. Tu day

qua cac diém dau 5, 7, 9, 11, 13 theo cac dudng day cap s& cip dén cho céc ti
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phan phéi ha ap. Diém dau sb 3 qua day cap Cuw/XLPE — 3x50mm? cip ngudn
cho MBA tu dung TN2 — 100kVA 23+2x2,5%/0,4kV A/Yo 11va diém d4u
23,01

NCRNE

thoi tai diém dau sd 15 dugc ndi vé6i thanh cai thir 2 cua ti phan phdi

s6 15 duoc cip ngudn cho mdy bién ap do ludng 22kV VT KV . Dong

22kVqua duong cap ndi vao diém ndi thir 16 ciia thanh cai ndy. Tai ddy thanh
cai s& cap ngudn cho cac tu phan phdi ha 4p va may bién dong qua cac diém
dau s6 6, 8, 10, 12, 14, 4.

May bién ap luc du phong T2 ciing duoc cip ngudn cao thé tir thanh
cai 1 dugc lay nguon tir 2 16:

- JO2 du phong di Thanh Ha

- J04 di Pong Nién — Phé Cao.

Trung thé 35kV ctia MBA T2 duoc dua vao thanh cai s6 2 (Cu - 1600;
25kA/1s) cua ti phan phdi 38,5kV vao diém dau s6 2 trén thanh cai nay. Tai
day két hop v6i cung voi dudng day trung thé 38,5kV cia MBA T1 dugc dau
& thanh céi s6 1 trong td phan phdi 38,5kV s& cip dién cho mdy bién ap tu
ding, may bién ap do luong, may bién dong va cac tu phan phdi ha 4p qua céc
diém daus03,5,7,9, 11, 12, 10, 4, 6, 8.

Trung thé 22kV cia MBA T2 duoc dua t6i thanh cai Cu — 2000A;
25kA/1s s6 2 cua ti phan phoi 24kV, tai diém dau s6 2. Tai ddy 2 thanh cai 1
va 2 trong ti phan phdi 24kV s& cip nguon cho may bién ap tu dung, may
bién 4p do luong, may bién dong va cac ti phan phdi ha ap qua cac diém dau
3,5,7,9,11, 13,15, 6, 8, 10, 12, 14, 4.

Thanh céi 2:ACRS — 300 duoc cap ngudn tir hai 16 JOI du phong
Thanh Ha va J03 di BD Pong Nién — Phé Cao thong qua ngin phan doan JO6
s& két hop cung véi thanh cai 1 cp ngudn cao thé cho MBA T1 va MBA T2.

Trang 8



Trang 9



1.2.2. Phén dién tw dung.

Trinh bay so dd phan dién ty dung trén (hinh 1.3)

1.2.2.1. Cdc phén tir trong hé thong dién.

Céc phan tir dién trong hé thdng dién ty ding bao gom:

May bién ap tu ding TN1 100/22(23+2x2,5%/0,4kV).

May bién ap tu ding TN2 100/35(38,5+2x2,5%/0,4kV).

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

Thanh céi cua ta phan phéi dién xoay chiéu.

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

B6 nan chinh Iuu cau 3 pha 220V — DC, nap dién cho acquy 220V —
120Ah.

Aptomat tong phan dién mot chiéu QF 100A c6 khoéa lién dong dién
CO.

Thanh cai ctia ti phan phdi dién mot chiéu.

Céc aptomat phan phdi dién 4p mot chiéu.

Va céc role bao vé, cac chinh mach, chi thi cham dét, céc déng ho

do: A, V, Wh, VAR, & ti xoay chiéu va mot chiéu.

1.2.2.2. Nguyén Iy cip di¢n.

Phan dién tu dung dugc 1dy ngudn tir cao ap thong qua 2 may bién ap:

TN1 100/22(23+2x2,5%/0,4kV) va TN2 100/35(38,5+2x2,5%/0,4KV) cép vio

thanh cai.

Hai may bién ap (TN1 100/22, TN2 100/35) duoc déu Y/Yo thong qua
2 day cap Cu/PVC — 4x95mm? dwa t6i 2 cau dao QF 200A c6 khoa lién dong
dién co 1/2.

Trén 2 duong day tir cau dao QF ciia 2 MBA téi thanh cai c6 dit 3

dong hd do thong s6 Ampemét A, cong to hitu cong Wh va cong to vo cong

WARNh.
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Str dung 3 day pha va mot day trung tinh cip ngudn cho thanh cai. Trén

thanh céi c6 bao vé dién ap thap F27 va bao vé qua dién ap F59 thong qua ciu

dao QF 5A, tir cau dao ndy théng qua chinh mach vén mét dugc dua téi von

ké dé do dién dién ap thanh cai.

>

YV V VYV V

YV V VYV V Y

YV VY

>
>
>

Ttr thanh cai ngudn dién duge phan phdi nhu sau:
Qua ciu dao QF 50A cép ngudn 3 pha c6 day trung tinh dén ti téng nha
nghi ca.
Qua cau dao QF 30A cép ngudn 1 pha cho hé thong ta 22kV.
Qua cau dao QF 30A cap nguoén 1 pha cho hé thong ti 35kV.
Qua cau dao QF 30A cap dién 1 pha cho tii ddu ddy ngoai troi.
Qua cau dao QF 30A cép dién 3 pha c6 day trung tinh cho quat mat may
bién ap.
Qua cau dao QF 20A cép dién 3 pha c6 day trung tinh cho bo diéu khién
dién ap dudi tai MBA.
Qua ciu dao QF 30A cdp dién 3 pha c6 ddy trung tinh cho ta chiéu sang
ngoai troi.
Qua cau dao QF 20A cép dién 1 pha cho sy chiéu sang ta diéu khién.
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 bd nap phu 48V.
Qua cau dao QF 20A cép dién 3 pha cho c6 day trung tinh cho b diéu
khién dién ap duéi tai MBA T2 dy phong.
Qua cau dao QF 30A cap nguén 3 pha c6 ddy trung tinh cho du phong.
Qua 2 ciu dao QF 20A cap ngudn 3 pha ¢ day trung tinh cho du phong.
Qua cau dao QF 150A cap ngudn 3 pha c6 ddy trung tinh chiéu sang trong
nha.
Qua cau dao QF 5A cip ngudn 1 pha Role trung gian RL1.
Qua cau dao QF 30A cép ngudn 1 pha cho hé thdng ta 35kV du phong.
Qua cau dao QF 30A cap ngudn 1 pha cho hé théng ta 22kV dy phong.
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> Qua cau dao QF 30A cép ngudn 1 pha cho dy phong.

> Qua cau dao QF 20A cap ngudn 1 pha cho du phong.

> Qua cau dao QF 63A cip ngudn 3 pha co ddy trung tinh qua 6m day cap

Cu/PVC — 4x16mm? cép vao 2 bo nap. Tir mdi bo nap nguén mét chiéu
dugc chia lam 2 duong. Mot duong theo 18m day cap 2 Cu/PVC — 1x50
nap vao bd ic quy 220V — 120Ah. Con 1 dudng theo 4m day cap 2Cu/
PVC — 1x50 dugc dua vao cau dao QF 100. Hai cau dao QF 100A c6 khoa
lién dong dién co 1/2 . Tir sau cau dao QF 100A trén day dan dwa dén
thanh cai 1 chiéu 220V DC — 250A ¢6 lap dong ho Ampeké A dé do dong
dién 1 chiéu day dan.

Trén thanh cai 1 chiéu c6 bao vé dién ap thap F27 théng qua cau dao

QF 5A va c6 cac hién thi dién 4p V va chi thi tram dat G1. Trén thanh ci,

dién ap 1 chiéu dugc dua dén cap nguon cho cac phan tir sau:

Qua cau dao QF 20A cap ngudén cho PKTC MBA.

Qua cau dao QF 20A cép ngudn cho ta dau ddy ngoai troi.

Qua cau dao QF 20A cap nguodn cho ti diéu khién xa MBA.

Qua cau dao QF 20A cip ngudn cho hé thong ta 35k V.

Qua cau dao QF 20A cép ngudn cho hé théng ti 22k V.

Qua cau dao QF20A cép nguén cho hé théng ta diéu khién 110kV mach 1.
Qua cau dao QF20A cap ngudn cho hé thdng tu diéu khién 110kV mach 2.
Qua cau dao QF 20A cip ngudn cho hé thong ta chiéu sang su cb.

Qua cau dao QF 20A cép nguén cho hé théng ti bao vé 110kV mach 1.
Qua cau dao QF 20A cap ngudn cho hé théng ti bao vé 110kV mach 2.
Qua cau dao QF 20A cép nguén cho hé théng tu 35kV du phong cho thanh
céi 2.

Qua ciu dao QF 20A cap ngudn cho hé thong tii 22kV du phong cho thanh
cai 2.

Qua ciu dao QF 20A cap ngudn cho ta dau day ngoai troi du phong.
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= Qua cau dao QF 20A cap ngudn cho ti diéu khién MBA.
= Qua ciu dao QF 20A cap ngudn cho tii bio vé may bién ap.
= Qua cau dao QF 15A cap ngudn cho tii chiéu sang su cb.
= Qua 4 cau dao QF 20A cép nguédn cho tu du phong.
= Qua cau dao QF 40A cap ngudn cho ti du phong.
= Qua cau dao QF 30A céap ngudn cho ti du phong.
= Qua cau dao QF 20A cap ngudn cho til bao vé 110kV.
1.2.3. Phén dién chiéu sang.
1.2.3.1. Chiéu sdng ngodi troi.
So dd mit bang chiéu sang ngoai troi (hinh 1.4).
- Hé thong chiéu dén chiéu sang ngoai troi bao gom 10 dén.

+ Pén 1, 2: Pén chiéu sdng may bién ap. Loai dén halogen 220V —

500W.

+Pen 3, 4, 5, 6, 7: Bén pha, dén halogen 220V — 500W.

+Peén C1, C2, C3: Bén chiéu sang cong tram. Loai dén compact 220V
— 25W ¢6 chup dau cot.

+ Goc chiéu diéu chinh tai chd cho phu hop voi thyc té.

+ Pién chiéu sang ldy tir tu chiéu sang duoc dit trong nha diéu khién c6
lap 4 aptomat 20A — 220V AC.

+ Cap dién dugc di trong muong cap loai 0,6kV/PVC — 2x2,5mm?,
doan khong di trong muong cap duoc ludn trong 6ng nhira PVC — $32 chon
trong dat & do sau 0,4m.

+ Cap 1én cot di trong 6ng thép trang kém ®37, cap lén try cong chon
chim trong try.

+ Céac den pha duoc lép trén cot & do cao 16m.

+ Pén chiéu sang cong tram duoc 1ap trén tru cong.

+ Céc vo dén duoc tiép dat voi dan deén.
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Bang 1.1. Bang ké thiét bi vat liéu chiéu sang ngoai troi:

STT | Tén vattu, thiétbi | Ma hiéu, quy cach |Pon | S0 Ghi chu
vi | lugng

1 Tu dién chiéu sang C6 lap 4 aptomat | Hop 1 Kém phu

ngoai troi 20A — 220VAC kién lap

2 bén halogen Trung Qudc Bo 7 Kém phu

220V — 500W kién lap

3 | bén compact 220V— Trung Quéc Bo 3 Bit trén tru

25W c6 chup dau cot cong. kém
phu kién lap

4 | CéapO0,6kV/IPVC — Tran Phu Mét | 108

2x2,5mm?

5 | Ong thép trang kém D37 Mét | 11 Luon cap
qua duong
va lén cot
chiéu sang

6 | Ong nhua ludn céap PVC- 32 Mét | 32 | Ludn cap di
trong dat

7 Cut goc cacloai | Cho ong PVC-®32 | Cai | 4

8 Colié Bit ong thép- ®37 | Bo 3 | Loai dai siét

vao than cot bang dai b¢

9 Bu 16ng+ dai 6c+ M8 x20 Cai 3

vong dém

So do di day hé thong chiéu sang ngoai troi (hinh 1.5).

Ta dién chiéu sang ngoai troi 380/220V gém c6 4 aptomat ng voi 4
dudng cép ra (2x2,5mm?) cung cép cho cac nhém dén méc nbi tiép:

- Puong thir nhat qua aptomat 10A véi doan cap dai 25m cép ngudn
cho dén 1 va dén 2 méc nbi tiép nhau cach nhau 2m cap.

- Pudng thtr 2 doan cap dai 25m duoc aptomat 10A cAp ngudn cho cac
dén 3, 4, 5 mac nbi tiép nhau mdi dén cach nhau 2m cap.

- Puodng tht 3 cap dai 25m cap ngudn boi aptomat 10A cho dén 6, 7

mac noi ti€p nhau.
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- Aptomat 5A cung cip ngudn cho cac dén C1, C2, C3 chiéu sang cong
tram qua doan cap dai 25m.Cac dén mac ndi tiép nhau va cach nhau 2m cap

cung loai.
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Hinh 1.5. So d6 di day hé thong chiéu sang ngoai troi
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Bang 1.2. Bang ké khéi luong cép chiéu sang nha quan Iy van hanh.

STT | Noidi Noi dén Mihigu | Pon | S
vi | lugng
1 | Tua chiéu Tu chiéu sang nha QLVH PVC-4x16 m 73
sang trong
nha
2 Tu chiéu Bang dién phong tryc ca van hanh 1 PVC-2x4 m 16
3 sang 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 ca van hanh O cam PVC-2x1,5 m 28
10 1 Quat tran PVC-2x1,5 | m 5,5
11 Bang dién nha WC PVC-2x4 m 15
12 Béng dién ben compac 220V, 1x20W PVC-2x1,5 m 4,5
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 Béng dién ben compac 220V, 2x36W PVC-2x1,5 m 11
16 phong truc Dén compac 220V, 2x36 W PVC-2x1,5 m 10
17 | cavan hanh O cim PVC-2x15 | m | 28
18 2 Quat tran PVC-2x1,5| 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 lép 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 | cavan hanh O cam PVC-2x15 | m | 28
26 3 Quat tran PVC-2x1,5 | m 5,5
27 Bang dién nha WC PVC-2x4 m 15
28 Bang dién Dén compac 220V, 1x20W PVC-2x1,5 m 4.5
29 nha WC Dén compac lép sat tran 1x20W PVC-2x1,5 m 2,5
30 Quat hut gi6 lvu 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 | cavéanhanh O cim PVC-2x15 | m | 34
34 4 Quat tran PVC-2x1,5 | m 8
35 Bang dién DPén compac lap st tran 1x20W PVC-2x1,5 m 18
hanh lang
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Bang 1.3. Bang liét ké thiét bi cho chiéu sang nha quan 1y van hanh.

stt Tén vat tu thiét bi Ponvi | S61g | Maihiéu Ghi chu
1 Tu chiéu sang nha QLVH Tu 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 Qy 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 Céi 1
15 Hop chira aptomat loai 1 Bo 6 Kém phu kién
module <
16 | Cap lyc rudt dong PVC-4x16 m 73
17 Cap lyc rudt dong PVC- m 22
(3x10+1x4)
18 | Cép luc rudt dong PVC- 2x4 m 87
19 | Céap lyc ruot dong PVC-2x1,5 | m 284
20 | Ong nhya ludn cap PVC- 32 m 8 Kém phu kién
tor muong cap ngoai trdi vao
QLVH
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1.2.4. Phén chdng sét.
1.2.4.1. Mt bang chéng sét.
So @6 mat bang chong sét (hinh 1.7).

Cac cot chéng sét duogc bd tri rai rac trong tram. Co 11 cdt thu sét co
chiéu cao Hx=11m. Céc cot chéng sét duoc két hop lam cdt chiéu sdng ngoai
troi cho tram bién ap.Cac ki hiéu cho ban vé:

+ Bx: 12 bé ngang hep nhét ctia pham vi bao vé & d6 cao HXx.

+ Hx: 1a chiéu cao cua d6i tuong duoc bao vé nam trong vung bao vé
cua cOt thu sét.

+ RX: 1a ban kinh pham vi bao vé & d¢ cao HXx.

- Bé ngang hep nhat cua pham vi bao vé & d6 cao Hx= 11m nho nhét 13
Bx=9,208m va 16n nhat Bx=9,916m.

- Ban kinh pham vi bao vé t/t & 46 cao Hx=11m nho nhat Rtt=10,875m
va 16n nhat Rtt=15,875m.

- Ban kinh pham vi bao v¢ & d0 cao Hx=8m la Rx=16,5m.
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1.2.4.2. Kim thu sét 6m.
a. Kim thu sét 6m cho cot sat ngoai trdi (hinh 1.8).
1- Toan bo kim ma ké€m day 100 um, bulong ma kém day 0,6 um.
2- Lién két cac chi tiét bang han dién, chiéu cao dudng han h = 6mm.
3-Bulong ché tao bang thép c6 do bén 5.6, mdi bulong gom: 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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Hinh 1.8. Kim thu sét 6m cho cot sit ngoai troi.

Trang 24



Bang 1.4. Bang ké nguyén vat liéu:

Khéi luong tong cong : 40.67Kg

7 | Buldng Thép 5.6 |L=60 4 0.20 |0.800
M16x60
6 | TAm suon Day 6 120x120 |4 1.120 |4.480
5 | Mat bich Day 8 300x300 |2 5.620 |11.240
4 | Mii kim Phi 25Al | 120 1 0.450 |0.450
3 |Poankim3 |o6ngthép | 1940 1 5.400 |5.400
phi
33x27
2 |Poankim2 |ongthép |2000 1 8.500 |8.500
phi
48x42
1 |DPoankim 1 ong thép | 2000 1 9.800 |9800
phi
60x%53
TT | Ténchitiét | Quy cach | Kich S6 |Ponvi|Toan | Ghi
thudce luong bo chu
(mm) (cai) | Khoi luong (kg)

b. Kim thu sét 6m cho cot chiéu sang ngoai troi (hinh 1.9).

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

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

3-Bulong ché tao bang thép co dd bén 5.6, mdi bulong gom: 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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Bang 1.5. Bang ké thép nguyén vat li¢u.

Khéi luong tong cong : 60.43kg

11 | Buldng Thép 5.6 |L=45 4 0.150 |0.600
M16x45
10 | Buléng Thép 5.6 | L =60 4 0.200 |0.800
M16x60
9 | Tam ndi Day 8 60x140 |8 0.520 |4.160
8 | Thanh giang | Day 8 60x120 |4 0.750 |3.000
7 | Thanh chuyp | L60%6 550 4 3.000 |12.000
6 | Tam suon Day 6 120x120 |4 1.120 | 4.480
5 | Mat bich Day 8 300x300 |2 5.620 | 11.240
4 | Mii kim Phi 25Al | 120 1 0.450 | 0.450
3 |Poankim3 |o6ngthép | 1940 1 5.400 |5.400
phi
33x27
2 |Poankim?2 |6ngthép | 2000 1 8.500 |8.500
phi
48x42
1 | DPoan kim 1 ong thép | 2000 1 9.800 |9.800
phi
60x53
TT | Ténchitiet | Quy cach | Kich S6 | Pbonvi| Toan Ghi
thuée lwong bo chd
(mm) (cai) | Khoi luong(kg)

1.2.5.

Phan dién noi dat.

Hé thong tiép dia n6i dat bao gom:
- Thanh ndi tiép dia ®14:2230m

- Coc noi dat: 39 cai

- Co tiép dia: 21 cai
- Day ndi 1én thiét bi ®10: 120m
- Kelién két ®10: 150 cai

- Pai thép nep day chdng sét (nep day tiép dia cot kim thu sét 10 cai)

- Buldng + 6¢ + dém bat co tiép dia :21 bo
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- Buldng + 6¢ + dém bit nep day chdng sét: 10 bd

Cac lién két gitra thanh va coc, thanh va thanh béng han dién. Chiéu
cao duong han h=6mm. Cac mdi han sau khi gia céng xong phai son 2 16p
bitum néng.

Dién tré ndi dit ciia hé thong thoa man diéu kién R<0,5Q. Ludi ndi dat
dugc dat trude ¢ nhitng phﬁn drflp. TAt ca céac tru d thiét bi déu phai duoc ndi
vO1 hé théng ndi dat chung cua tram. Piém ndi dat cua cac kim thu sét, chéng
sét van phai cach diém ndi dat ciia may bién ap >1,5m. Day tiép dat cua kim
thu sét chay song song bén ngoai than cot va dugc nep chat vao than cot.
Toan bo day tiép dit va coc ndi dat phai duoc ma kém nhiing theo tiéu chuén.
Day tiép dat dai 2230m, 39 coc ndi dat L 36x63x6 dai 3m. Tét ca cac coc ndi
dat va day ndi dat duoc lién két véi nhau bang phuong phap han dién, chiéu
cao duong han h = 6mm. Cac cot khong c6 kim thu sét duge ndi voi ludi ndi
dat bang 2 day thép @10 doc lap. Cac diém ndi dit trung tinh duoc ndi voi

lud1 ndi1 dat tai cac coc.

Trang 28



CHUONG 2.

PHAN TiCH TRANG BI PIEN PHAN PIEN NHI THU
TRAM BIEN AP 110kV ( GIA LOC — HAI DUONG )

2.1. PHAN TiCH PHAN PIEN NHI THU.

So d6 ky hiéu thiét bi (hinh 2.1).

Phan diéu khién cta tram bién ap sir dung céc tin hiéu logic dé diéu
khién dong cét role, hé thong giam sat diéu khién va thu thap dir lieu SCADA
(Supervisory Control And Data Acquisition) hay st dung PLC dé diéu khién
cac phﬁn tur trong hé théng bao vé va hé théng dong luc.

Phén tich céac tin hiéu diéu khién 16gic dé dong cit cac may cat, dao

cach ly, cao ap va trung ap.
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=E01 - Q0

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

LENH DONG TU HE THONG SCADA

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

LENH PONG TU TU DIEU KHIEN

& [
~1
& —
&
&
=E01 - Q0
MACH CAT MAY CAT 110kV
& [
21
& —

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

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

LENH CAT TU RO LE BAO VE

LENH CAT TU RO LE BAO VE MAY BIEN AP

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

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

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

LO XO MAY CAT E01-Q0 DA PAT YEU CAU

MACH CAT MAY CAT E01- Q0 HU HONG ———— ()

LENH CAT TAI CHO

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

Hinh 2.2a. Tin hiéu diéu khién cua cac thiét bi cao thé 110kV.

&
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=E01 - Q1
MACH DONG VA CAT DAO CACH LY 110kV Q1

LENH DPONG 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" O VI TRI "TU XA" &
KHOA"L/R"TAIMAY CATOVITRI"R" ——— | &
DAO NOI BAT E01-Q15, 110kV DA MO
DAO NOI DAT E01-Q51, 110kV DA MO & _E01- Q1
o o -1 MACH PONG
MAY CAT =E01- Q0, 110kV DA CAT VA MACH CAT
LENH DONG TAI CHO &
KHOA"L/R"TAI DAO CACHLY G VI TRI "L"
=E01 - Q9
MACH PONG VA CAT DAO CACH LY 110kV Q9
LENH PONG TU HE THONG SCADA
KHOA"TU XA/GIAM SAT"0 VI TRI "GIAM SAT" &
LENH DONG TU TU BIEU KHIEN -1
KHOA"TU XA/GIAM SAT" O VI TRI "TU XA" &
KHOA"L/R"TAIMAY CATOVITRf"R" ———— &
DAO NOI PAT E01-Q52, 110kV DA MO
DAO NOI PAT E01-Q8, 110kV DA MO & _E01-Q9
o o -1 MACH DONG
MAY CAT =E01- Q0, 110kV DA CAT VA MACH CAT
LENH PONG TAI CHO &
KHOA"L/R"TAI DAO CACHLY O VI TRi "L"

Hinh 2.2b. 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 2.2c. Tin hiéu diéu khién céc thiét bi cao thé 110k V.
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=HO01 - QO
MACH PONG 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" G VI TRi "TU XA" & >1

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

LENH PONG TAI CHO

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

=HO1 - QO

DAO NOI BAT E01-Q8, 110kV DA MO

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

LOCKOUT SF6 CUA MAY CAT =H01-Q0 &

LO XO MAY CAT H01-Q0 DA PAT YEU CAU

DAO NOI PAT H01-Q8, 35kV DA MO

=HO1 - Q0
MACH CAT MAY CAT 35kV

LENH CAT TU HE THONG SCADA

KHOA"TU XA/GIAM SAT"OG 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 BDONG

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 >1

LO XO MAY CAT H01-Q0 PA PATYEUCAU ———————————————— &

MACH CAT MAY CAT H01-Q0 HU HONG

=H01 - QO
MACH CAT

LENH CAT TAI CHO

&

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

Hinh 2.3a. Tin hiéu diéu khién ctia cac thiét bi trung thé 35k V.
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=H05- Q0, =H07- Q0, =H09- Q0
MACH DONG MAY CAT 35kV

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

LENH PONG TU TU BPIEU KHIEN

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

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

LENH DONG TAI CHO

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

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

&7

=H05, 07, 09 - Q0

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

DAO NOI PAT H01-Q8, 35kV DA MO

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

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

LENH DONG TU TU BIEU KHIEN

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

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

LENH CAT TU RO LE BAO VE

&7

MACH DONG

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

LOCKOUT SF6 CUA MAY CAT =H05, 07, 09-Q0
LO XO MAY CAT H05, 07, 09 -Q0 DA DAT YEU CAU

MACH CAT MAY CAT H05, 07, 09 -Q0 HU HONG

LENH CAT TAI CHO

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

&

Hinh 2.3b.Tin hiéu diéu khién cac thiét bi trung thé 35k V.
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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 2.3c. Tin hiéu diéu khién ctia c4c thiét bi trung thé 35K V.
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=J01 - 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 2.4a. Tin hiéu diéu khién cac thiét bi trung thé 22k V.
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=J05- Q0, =J07- Q0, =J09- QO, J11- Q0, J13- QO
MACH PONG MAY CAT 22kV

LENH DONG TU HE THONG SCADA

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

&

LENH PONG TU TU PIEU KHIEN
KHOA"TU XA/GIAM SAT" G VI TRI "TU XA"

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

LENH PONG TAI CHO

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

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

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

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

DAO NOI DAT 105, 07, 09, 11, 13-Q8, 22kV DA MO

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

MACH CAT MAY CAT 22kV

LENH DONG TU HE THONG SCADA

&

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

LENH PONG TU TU BIEU KHIEN
KHOA"TU XA/GIAM SAT" O VITRI"TUXA" — | &

KHOA"L/R"TAI MAY CAT G 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 CAT 05, 07,09, 11, 13 -Q0 DA PAT YEU CAU —

MACH CAT MAY CAT 05,07, 09, 11,13 -Q0 HUHONG ____

MACH PONG

LENH CAT TAI CHO

&

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

=105, 07, 09, 11, 13- Q0
MACH CAT

Hinh 2.4b. Tin hiéu diéu khién cta céc thiét b trung thé 22kV.
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=J01- Q8
MACH DPONG VA CAT DAO NOI BAT 22kV Q8

THUC HIEN BPONG CAT TAI CHO
=J01 - Q8
MACH DONG VA CAT
DAO NOI PAT 22kV Q8

DAO CACHLY Q9, 110kV BANG MO &

MAY CAT J01-Q0, 22kV DPANG MO

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

THUC HIEN PONG CAT TAI CHO
& =J05, 07, 09, 11, 13- Q8

MACH DONG VA CAT
DAO NOI BAT 22kV Q8

MAY CAT J05, 07, 09, 11, 13- QO0, 35kV BANG MO

=115- Q8
MACH DONG VA CAT DAO NOI PAT 22kV Q8

THUC HIEN PONG CAT TAI CHO

MAY CAT J01 -Q0, 22kV PANG MO

MAY CAT J05 -Q0, 22kV DPANG MO

=J15-Q8

MAY CAT J07 -Q0, 22kV DANG MO & VACH DONG VA CAT

MAY CAT J09-Q0, 22kV DANG MG DAONOIBAT 35kV Q8

MAY CAT J11-Q0, 22kV PANG MO

MAY CAT J13-Q0, 22kV DPANG MO

Hinh 2.4c. Tin hiéu diéu khién cta cac thiét bi trung thé 22k V.
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2.1.1. Tin hiéu diéu khién mach déng va cit may cit 110kV E01 — QO.
(hinh 2.2a)
2.1.1.1. Tin hiéu diéu khién mach déng mdy cdit 110kV.
Dé mach dong may cat 110kV hoat dong c6 2 trudng hop:
- Truong hop 1: gom tat ca cac diéu kién sau:
> L0 x0 may cat EO1 — QO da dat yéu cau

Tin hiéu dao ctia Lockout SF6 ctia may cat EO1 — QO
Lénh dong tai chd
Khoa “L/R” tai may cat & vi tri “L”
Dao cach ly E01 — Q1 110kV da dong
Dao cach ly E01 — Q9 110kV da dong
May cit HO1 — Q0 35kV di cit
> May cat J01 — Q0 22kV da cat

YV V.V V V VY

- Truong hop 2: gom tat ca cac diéu kién sau:
» Dao cach ly EOL1 — Q1 110kV da dong
» Dao cach ly EO1 — Q9 110kV da dong
> May cat HO1 — Q0 35kV da cat
> May cat J01 — Q0 22kV da cét
> L0 x0 may cat EO1 — QO di dat yéu cau
> Tin hiéu dao cua Lockout SF6 ctia may cit E01 — Q0
Va 1énh dong tir hé thong SCADA + khoa “tir xa / giam sat” ¢ vi tri “giam
sat”. Hoac 1énh dong tir ta diéu khién + khoa “tir xa / gidm sat” & vi tri “tir xa”
va khoa “L /R” tai may cat & vi tri “R”.
2.1.1.2. Tin hiéu diéu khién mach cit mdy cit 110kV.
Pé mach cit may cat 110kV hoat dong c6 2 trudng hop:
- Truong hop 1: gdm tat ca cac diéu kién sau:
> Role giam sat mach cat mdy cat (F74 — 1) tac dong
> Role giam sat mach cat mdy cit (F74 — 2) tac dong
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> Tin hiéu dao cua Lockout SF6 ctia may cit E01 — Q0

> L0 xo may cat E01 — QO di dat yéu cau

> Tin hiéu d4o cia mach cit may cat EO1 — Q0 hu hong

> Lénh tir Role bao vé may bién ap

> Lénh cét tir Role bao vé
Va lénh cit tir hé théng SCADA + tuirxa/ gidm sat” ¢ vi tri “giam sat”. Hoac
1énh cat tir tu diéu khién + khoa “tir xa / giam sat” & vi tri “tir xa” va khoa
“L/R” tai may cat & vi tri “R”.

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

> Role giam sat mach cat mdy cat (F74 — 1) tac dong
Role giam sat mach cat may cat (F74 — 2) tac dong
Tin hiéu dao cta Lockout SF6 ctia may cat EO1 — QO
Lo xo may cat EO1 — Q0 da dat yéu cau

Tin hiéu ddo ctia mach cat may cat EO1 — Q0 hu hong

Y V. VYV V V

Lénh cét tai chd

A\

Khoa “L/R” tai may cat & vi tri “L”.
2.1.2. Tin hiéu PK mach déng va cat dao cach ly 110kV E01 — Q1, Q9.
(hinh 2.2b)
2.1.2.1. Tin hiéu diéu khién mach déng va cit dao cdch ly 110kV E01 — Q1.
Pé mach dong va cat dao cach ly 110kV EO1 — QI hoat dong c6 2
trudng hop:
- Truong hop 1: gom tat ca cac diéu kién sau:

> Dao nbi dat EO1 — Q15, 110kV dang mé

> Dao nbi dat EO1 — Q51, 110kV dang mé

> May cat E01 — QO 110kV da cit
Va lénh dong tir hé théng SCADA + khoa “tir xa / giam sat” & vi tri “giam
sat”. Hodc lénh dong tir tii diéu khién + khoa “tir xa / gidm sat” & vi tri “tir xa”

va khoa “L /R tai dao cach ly Q1 & vi tri “R”.
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- Trudng hop 2: gdm tat ca cac diéu kién sau:
> Dao nbi dat EO1 — Q15, 110kV dang mo
> Dao nbi dat EO1 — Q51, 110kV dang mé
> May cat EO1 — Q0 110kV da cat
> Lénh dong tai chd
» Khoa “L/R” tai dao cach ly Q1 & vi tri “L”.
2.1.2.2. Tin hiéu diéu khién mach déng va cit dao cdch ly 110kV E01 — Q0.
Pé mach dong va cat dao cach ly 110kV E01 — Q9 hoat dong co 2
truong hop:
- Truong hop 1: gom tat ca cac diéu kién sau:
> Dao ndi dat E01 — Q52, 110kV dang md
> Dao nbi dat EO1 — Q8, 110kV dang mé
> May cat E01 — Q0 110kV da cat
Va 1énh dong tir hé thong SCADA + khoa “tir xa / giam sat” ¢ vi tri “giam
sat”. Hodc 1énh dong tir ta diéu khién + khoa “tir xa / giam sat” & vi tri “tir xa”
va khoa “L /R tai dao cach ly Q9 & vi tri “R”.
- Truong hop 2: gom tat ca cac diéu kién sau:
» Lénh dong tai chd
» Khoa “L/R” tai dao cach ly Q9 ¢ vi tri “L”.
> Dao nbi dat EO1 — Q52, 110kV dang mé
> Dao ndi dat E01 — Q8, 110kV dang mo
> May cat EO1 — QO 110kV da cat
2.1.3. Tin hi¢u PK mach déng va cat dao noi dat 110kV E01 — Q15, Q51,
Q52, Q8. (hinh 2.2c)
- Tin hiéu diéu khién mach dong va cit dao ndi dat 110kV Q15 gom:
> Thuyc hién 1énh déng cit tai chd
» Vadao cach ly QI1, 110kV dang m¢
- Tin hiéu diéu khién mach dong va cét dao ndi dat 110kV Q51 gdm:
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» Thuc hién 1énh dong ct tai chd
» Vadao cach ly Q1, 110kV dang md
> Vamay ciat EOl — Q0, 110kV dang mé
- Tin hiéu diéu khién mach déng va cit dao ndi dat 110kV Q52 gdm:
> Thuyc hién 1énh déng cit tai chd
> Vamay ciat EO1 — Q0, 110kV dang mé
» Vadao cach ly Q9, 110kV dang md
- Tin hiéu diéu khién mach déng va cit dao ndi dat 110kV Q8 gom:
> Thuc hién 1énh dong cit tai chd
» Vadao cach ly Q9, 110kV dang md
> Vamay cat HOl — QO0, 35kV dang mo
> Vamay cat JO1 — QO, 22kV dang mé
2.1.4. Tin hiéu PK mach déng va cit may cit 35kV HO1 — QO.
(hinh 2.3a)
2.1.4.1. Tin hiéu diéu khién mach déng mdy cdit 35kV HO1 — QO.
Pé mach déng may cat 35kV hoat dong co cac trudng hop:
- Gom tat ca cac diéu kién sau:
» Dao ndi dat E01 — Q8, 110kV di m&
> Dao ndi dat thanh cai H11 — Q8 di mo
> Lockout SF6 ctia may cat HO1 — QO
> Lo xo may cat HO1 — QO di dat yéu cau
> Dao ndi dat HO1 — Q8, 35kV d3 mo
Va két hop v6i mot trong cac diéu kién sau.
> Hodc lénh déng tir hé thong tir hé thong SCADA + Khoéa “tir xa
/giam sat” ¢ vi tri “giam sat”.
> Hodc 1énh dong tir til didu khién + Khoa “tir xa/giam sat” & vi tri
“tir xa” + khoa “L/R” tai vi tri may cat & vi tri “R”

> Hoic 1énh dong tai chd + khoa “L/R” tai may cat & vi tri “L”.
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2.1.4.2. Tin hiéu diéu khién mach cit mdy cdt 35kV HO1 — QO.
Pé mach cit may cat 35kV hoat dong c6 2 trudng hop:
- Trudng hop 1: gom tat ca cac diéu kién sau:
» Lénh cit tai chd
» Khoa “L/R” tai may cat & vi tri “L”
> Role giam sat mach cit mdy cit (74 - 1) tic dong
> Lénh dao ctia Lockout SF6 ctia may cat HOI — QO
> Lo xo may cat HO1 — QO di dat yéu cau
> Lénh dao ciia mach cit may cat HO1 — QO hu hong
- Truong hop 2: gdm tat ca cac diéu kién sau:
> Role giam sat mach cat may cat (F74 - 1) tic dong
> Lénh dao ctia Lockout SF6 ctia may cat HO1 — QO
> Lo xo may cat HO1 — QO di dat yéu cau
> Lénh dao ciia mach cit may cat HOI — QO hu hong
> Lénh cét tir role bao vé
> Lénh cat tir role bao vé may bién ap
Va 1énh cat tir hé thong SCADA + khoa “tir xa / gidm sat” & vi tri “giam sat”.
Hodc 1énh cét tir ta didu khién + khoa “tir xa / giam sat” & vi tri “tu xa” va
khoa “L/R” tai may cat & vi tri “R”.
2.1.5. Tin hiéu diéu khién mach déng va cit may cit 35kV (H05 — QO,
HO7 — Q0, HO9 — Q0). (hinh 2.3b)
2.1.5.1. Tin hiéu diéu khién mach déng mdy cit 35kV (H05 — Q0, HO7 —
Q0, HO9 - QO).
Pé mach dong may cat 35kV hoat dong c6 2 trudng hop:
- Truong hop 1: gdm tat ca cac diéu kién sau:
» Lénh dong tai chd
» Khoa “L/R” tai may cat & vi tri “L”
> Lockout SF6 ctia may cat HO5, 07, 09 — QO
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» Lo xo may cat HO5, 07, 09 — QO da dat yéu cau
> Dao nbi dat HO1 — Q8, 35kV dang mo
- Trudng hop 2: gdm tat ca cac diéu kién sau:
» Lockout SF6 cua may cat H05, 07, 09 — Q0
> Lo xo may cat HO5, 07, 09 — QO di dat yéu cau
> Dao nbi dat HO1 — Q8, 35kV dang mo
Va lénh dong tir hé théng SCADA + khoa “tir xa / giam sat” & vi tri “giam
sat”. Hodc 1énh dong tur ta diéu khién + khoa “tir xa / giam sat” ¢ vi tri “tur xa”
va khéa “L /R” tai may cat & vi tri “R”.
2.1.5.2. Tin hiéu diéu khién mach cit mdy cdat 35kV (H05 — Q0, HO7 — QO,
HO9 - QO0).
Pé mach dong may cat 35kV hoat dong cé 2 trudng hop:
- Truong hop 1: gom tat ca cac diéu kién sau:
> Lénh cit tai chd
> Khoa “L/R” tai may cit & vi tri “L”
> Role giam sat mach cat may cat (F74 - 1) tic dong
> Lénh dao ctiia Lockout SF6 ctia may cat HOS, 07, 09 — QO
> Lo xo may cat H05, 07, 09 — QO di dat yéu cau
» Lénh dao cua mach cét may cat H05, 07, 09 — QO hu hong
- Truong hop 2: gom tat ca cac diéu kién sau:
> Role giam sat mach cat may cat (F74 - 1) tic dong
> Lénh dao ctiia Lockout SF6 ctia may cat HOS, 07, 09 — QO
> Lo xo may cat H05, 07, 09 — QO di dat yéu cau
» Lénh dao cua mach cét may cat H05, 07, 09 — QO hu hong
> Lénh cét tir role bao vé
Va 1énh cit tir hé thong SCADA + khéa “tir xa / giam sat” & vi tri “giam sat”.
Hodc 1énh cét tir ta diéu khién + khoa “tir xa / giam sat” ¢ vi tri “tir xa” va

khoa “L/R” tai may cat & vi tri “R”.
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2.1.6. Tin hiéu diéu khién mach déng va cit dao néi dat 35kV (HO1, 05,
07,09, 11 — Q8). (hinh 2.3c)
- Tin hiéu diéu khién mach dong va cit dao ndi dat HO1 — Q8 gdm:
» Thuc hién dong cit tai chd
» Vadao cach ly Q9, 110kV dang md
> Vamay cat HOl — QO0, 35kV dang mo
- Tin hiéu diéu khién mach dong va cat dao ndi dat 35kV (HO5, HO7,
H09 — Q8):
> Thuc hién dong cat tai chd
> Va may cat HO5, 07, 09 — QO0, 35kV dang mo
- Tin hiéu diéu khién mach dong va cat dao ndi dat 35kV (H11 — Q8)
can ca 5 diéu kién sau:
> Thuyc hién dong cit tai chd
> May cat HO1 — Q0, 35kV dang m&
> May cat HO5 — Q0, 35kV dang mo
> May cat HO7 — Q0, 35kV dang m&
> May cat H09 — Q0, 35kV dang m&
2.1.7. Tin hiéu PK mach déng va cit may cat 22kV J01 — QO.
(hinh 2.4a)
2.1.7.1. Tin hiéu diéu khién mach déng mdy cdt 22kV J01 — QO.
DPé mach déng may cat 22kV hoat dong co cac trudng hop:
- GOm tét ca cac diéu kién sau:
» Dao ndi dat E01 — Q8, 110kV di m&
> Dao ndi dét thanh cai J15 — Q8, 22kV di mo
> Lockout SF6 ctia may cat JO1 — QO
> Lo xo may cit JO1 — QO di dat yéu cau
> Dao nbi dat JO1 — Q8, 22kV di mo

Va két hop vé1 mdt trong cac di€u kién sau.
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> Hodc 1énh déng tir hé thong tir hé thong SCADA + Khoéa “tir xa
/gidm sat” ¢ vi tri “gidm sat”.
» Hoac 1énh dong tur hé tu diéu khién + Khoa “tlr xa/ gidm sat” ¢ vi
tri “tir xa” + khoa “L/R” tai vi tri may cit & vi tri “R”

> Hodc 1énh dong tai chd + khoa “L/R” tai may cat ¢ vi tri “L”.

2.1.7.2. Tin hiéu diéu khién mach cit mdy cdt 22kV J01 — QO.
Pé mach cit may cat 22kV hoat dong c6 2 trudng hop:
- Trudng hop 1: gom tat ca cac diéu kién sau:

> Lénh cat tai chd

> Khoa “L/R” tai may cit & vi tri “L”

> Role giam sat mach cat may cat (F74 - 1) tic dong

> Lénh dao ctiia Lockout SF6 ctia may cat JO1 — QO

> Lo xo may cat JO1 — QO di dat yéu cau

> Lénh dao clia mach cat may cat JO1 — QO hu hong

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

> Role giam sat mach cat mdy cat (F74 - 1) tic dong

> Lénh dao ctia Lockout SF6 ctia may cat JO1 — QO

> Lo xo may cat JO1 — QO di dat yéu cau

> Lénh dao ctia mach cat may cat JO1 — QO hu hong

> Lénh cét tir role bao vé

> Lénh cat tir role bao vé may bién ap
Va 1énh cat tir hé thong SCADA + khoa “tir xa / gidm sat” & vi tri “giam sat”.
Hodc 1énh cét tir ti diéu khién + khoa “tir xa / giam sat” & vi tri “tir xa” va
khoa “L/R” tai may cat & vi tri “R”.
2.1.8. Tin hiéu diéu khién mach déng va cit may cit 22kV (J05, 07, 09,
11, 13 - Q0). (hinh 2.4b)
2.1.8.1. Tin higu diéu khién mach déng mdy cdit 22kV (J05, 07, 09, 11, 13 —
Q0).
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Dé mach dong may cit 22kV hoat dong c6 2 trudng hop:
- Truong hop 1: gom tat ca cac diéu kién sau:
> Lénh dong tai chd
» Khoa “L/R” tai may cat & vi tri “L”
> Lockout SF6 ctia may cat JO5, 07, 09, 11, 13 — Q0
> Lo xo may cat J05, 07, 09, 11, 13 — QO d3 dat yéu cau
> Dao nbi dat J05, 07, 09, 11, 13 — Q8, 22kV dang md
- Trudng hop 2: gdm tat ca cac diéu kién sau:
» Lockout SF6 cua may cit J05, 07, 09, 11, 13 — Q0
> Lo xo may cat J05, 07, 09, 11, 13 — Q0 di dat yéu cau
> Dao nbi dat J05, 07, 09, 11, 13 — Q8, 22kV dang md
Va lénh dong tir hé théng SCADA + khoa “tir xa / giam sat” & vi tri “giam
sat”. Hogc 1énh dong tir ti diéu khién + khoa “tir xa / gidm sat” & vi tri “tlr xa”
va khoa “L /R” tai may cat & vi tri “R”.
2.1.8.2. Tin higu diéu khién mach cit mdy cit 22kV (J05 — QO0, JO7 — QO,
J09 - Q0, J11-Q0,J13 -Q0).
Pé mach déng may cat 22kV hoat dong co 2 trudong hop:
- Truong hop 1: gdm tat ca cac diéu kién sau:
> Lénh cit tai chd
> Khoa “L/R” tai may cit & vi tri “L”
> Role giam sat mach cat may cat (F74 - 1) tic dong
> Lénh dao ciia Lockout SF6 ciia may cat J05, 07, 09, 11, 13 — Q0
> Lo xo may cat 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
- Trudng hop 2: gdm tat ca cac diéu kién sau:
> Role giam sat mach cat may cit (F74 - 1) tic dong
> Lénh dao ciia Lockout SF6 ctia may cat J05, 07, 09, 11, 13 — Q0
> Lo xo may cat J05, 07, 09, 11, 13 — QO da dat yéu cau
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> Lénh dao ciia mach cit may cat JO5, 07, 09, 11, 13 — Q0 hu hong
» Lénh cit tir role bao vé
Va 1énh cit tir hé thong SCADA + khoéa “tir xa / giam sat” & vi tri “giam sat”.
Hodc 1énh cét tir ta didu khién + khoa “tir xa / gidm sat” & vi tri “tir xa” va
khoa “L/R” tai may cat & vi tri “R”.
2.1.9. Tin hiéu diéu khién mach déng va cit dao noi dat 22kV (JO1, 05,
09, 11, 13, 15 — Q8). (hinh 2.4c)
- Tin hiéu diéu khién mach dong va cit dao ndi dat J01 — Q8 gdm:
> Thuc hién dong cat tai chd
» Vadao cach ly Q9, 110kV dang md
> Vamady cat JO1 — Q0, 22kV dang md
- Tin hiéu diéu khién mach déng va cit dao ndi dat 22kV (J05, JO7,
J09, J11, J13 - Q8):
> Thuc hién dong cat tai chd
> Va may cat J05, J07, J09, J11, J13 — QO, 22kV dang m&
- Tin hiéu diéu khién mach déng va cat dao ndi dat 35kV (J15 — Q8)
can ca 5 diéu kién sau:
» Thuc hién dong ct tai chd
May cat JO1 — QO, 22kV dang mé
May cat JO5 — QO, 22kV dang mo
May cat JO7 — QO, 22kV dang mé
May cat J09 — QO, 22kV dang mé
May cit J11 — QO0, 22kV dang mo
May cat J13 — QO0, 22kV dang mo

vV V V V V V

2.2. PHAN TiCH PHAN BAO VE ROLE VA PO LUONG.
So dd phuong thie bao vé role va do ludng (hinh 2.5)
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Cac phan ttr bao vé va do luong duge cAp ngudn va lay tin hiéu do tir
bién dién ap CTV — L tir bién dong do luong TVIK (VT — 24kV) va bién
dong TV1H (VT - 38,5kV).

2.2.1. Phan tich trang bi dién phin bao vé.
2.2.1.1. Bio vé phia cao thé 110kV.
Bao vé trudc thanh cai 110kV c6 cac bao vé:

21/21N: bao v¢ khoang cach

67/67N: bdo v¢ qua dong c6 hudng

FL: Xac dinh vi tri diém su co

FR: ghi va luu trir sy c6

F85: bao vé truyén cat lién dong

F25: hoa ddng bod

F79: tw dong dong lap lai

F74: Role giam sat mach cat

Q1: dao cach ly 110kV

QO0: may cat 110kV

Q15, Q51, Q52, Q8: Cac dao ndi dat 110kV

Va mét diém dau duoc dua téi F87T1 bao vé so léch may bién ap

T1

Bao v¢ sau thanh cai 110kV c6 cac bao vé:

- LA—96kV; 10A; chdng sét van 110kV

- F50/51: bao vé qua dong cit nhanh va c6 thoi gian

- F50/51N: bao vé qua dong cham dat cit nhanh va c6 thoi gian
Bio vé clia may bién ap T1:

- F87T: bao vé so léch may bién ap

- F64: bao vé chdng tram dat bén trong may bién ap

- F49: bao vé qua tai may bién ap

- FR: ghi lai va luu trit sy ¢d
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- Chdng sét van LA — 96kV
2.2.1.2. Bdo vé phia trung thé 35kV.
Béao v¢ phia trudc thanh cai 35kV c6 cac bao vé:

F50/51: bao vé qua dong cét nhanh va c6 thoi gian

F50/51N: bao vé qua dong cham dat cit nhanh va c6 thoi

F50BF: Bao vé chong hong may cit

F90: role tu dong diéu chinh dién ap
LA — 35kV: chong sét van

F74: role giam sat mach cat
- Va1 dau dua dén F87T1 bao vé so léch may bién ap T1
Béo v¢ phia sau thanh cai 35kV ¢6 cac bao v¢:

- F74; role giam sat mach cit

F50/51: bao vé quéa dong cat nhanh va c6 thoi gian

F50BF: Bao vé chong hong may cat

F79: tw dong dong lap lai
GA: thiét bj bao cham dét theo tin hiéu dong dién

F27: bao vé dién ap thap

F59: bao vé dién ap cao

F81: thiét bi sa thai phu tai theo tan s6

GV: thiét bj bao cham dét theo tin hiéu dién ap

ZCT: role bao vé dong 10
2.2.1.3. Bdo vé phia trung thé 22kV.
Bao vé trudc thanh cai 22kV ¢6 cac bao vE sau:
- F50/51: bao vé qua dong cat nhanh va c6 thoi gian
- F50/51: bao vé qua dong cham dat cit nhanh va c6 thoi gian
- F50BF: bao vé chdng hong may cat
- LA —22KkV: chong sét van

- F74: role giam sat mach cit
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- Va1 dau dua dén F87T1 bao vé so léch may bién ap T1
Béo vé phia sau thanh cai 22 kV ¢6 cac bao v¢ sau:
- F74: role giam sat mach cit
- F50/51: bao vé qua dong cit nhanh va c6 thoi gian
- F50BF: bao vé chdng hong may cat
- F79: tu dong dong lap lai
- F27: bao vé dién ap thap
- F59: bao vé dién &p cao
- ZCT: role bao v¢ dong ro
2.2.2. Phan tich trang bi dién phin do luong.
2.2.2.1. Po lwong phia cao thé 110kV.
e Phia trudc thanh cai 110kV phan do ludng duoc liy ngudn tir Td va tin
hi¢u do tor CTV — 1 ¢6 céc loai do luong sau:

- TM... : b dém dién ning nhiéu gia (cong to hitu cong Wh, cong to vo
cong WARh) c6 khé nang 1ap trinh duoc.

- P... : b0 do luong da chuc nang c6 kha nang c¢6 kha nang 1ap trinh dugc
(do dong pha A, B, C; do dién ap pha A, B, C, AB, BC, CA; do cong suat tac
dung, cong suét phan khang, dién nang ti€u thu, dién nang vo cong).

- Td... : b bién d6i do luong ldy ngudn tir bién dién ap CVT — | va CVT-
I cap tin hiéu do cho céc thiét bi do, thiét bj dau cudi.

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

- FL: x4c dinh vi tri diém su c6

- FR: ghi va luu trit sy ¢b
e Phia cao thé sau thanh cai 110kV phan do ludng dugc lay ngudn tir Td va

tin hiéu do tor CTV — 1 ¢6 cac loai do luong sau:
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- P... : b0 do luong da chuc nang c6 kha nang c¢6 kha nang 1ap trinh dugc
(do dong pha A, B, C; do dién &p pha A, B, C, AB, BC, CA; do cong suét tac
dung, cong suit phan khang, dién ning tiéu thy, dién ning vo cong).

- RTU: thiét bj dau cudi dung cho h¢ théng SCADA thu thap tin hi¢u
cong sut tic dung va cong suat phan khang (P, Q).

e Do luong ciia may bién ap T1:
- TPi: chi thij vi tri ctia bd diéu chinh dién ap
- OTi: chi thi vi trf nhiét 46 dau ctia mdy bién ap
- WTi: chi thi nhiét d6 ctia cudn day may bién ap
- RTU: thiét bi dau cudi dung cho hé thong SCADA thu thap tin hiéu tir bo
chi thi vi tri ctia bo diéu chinh dién ap TPi.
2.2.2.2. Po lwong phia trung thé 35kV.
e Phia trudc thanh cai 35kV phan do ludng dugc 1dy ngudn tir Td va tin hiéu
do tir TV1H c6 cac loai do luong sau:

- TM... : b dém dién ning nhiéu gia (cong to hitu cong Wh, cong to vo
cong WARh) ¢6 khé nang 1ap trinh duoc.

- P... : b0 do luong da churc nang c¢6 kha nang c6 kha nang lap trinh dugc
(do dong pha A, B, C; do dién ap pha A, B, C, AB, BC, CA; do cong suat tac
dung, cong suit phan khang, dién ning tiéu thy, dién nang vo cong).

- Td... : bd bién ddi do luong 1iy ngudn tir bién dién ap TV1IH va TV1H
cap tin hiéu do cho cac thiét bi do, thiét bi dau cudbi.

- RTU: thiét bi dau cubi dung cho hé thong SCADA thu thap tin hiéu
cong sut tic dung va cong suat phan khang (P, Q) phia cao thé 35kV.

e Phia cao thé sau thanh cai 35kV phan do ludng dugc 14y ngudn tir Td va
tin hiéu do tor TV1H c6 céc loai do luong sau:

- TM... : bd dém dién niang nhiéu gia (cong to hitu cong Wh, cong to vo

cong WARh) ¢6 khé nang 1ap trinh duoc.
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- RTU: thiét bi dau cudi dung cho hé théng SCADA thu thép tin hiéu dién

ap (U) phia ha 4p cta bién dong TV1H.
- V: von ké do dién ap ciia may bién dong dién TV1K thong qua mdt chinh
mach vomet.
- GA: thiét bj bao tram dét theo tin hiéu dong dién
- GV: thiét bj bao cham dit theo tin hiéu dién ap
2.2.2.3. Po lwong phia trung thé 22kV.
e Phia trudc thanh cai 22kV phan do ludng duoc 14y ngudn tir Td va tin hiéu
do tir TV1IK c6 cac loai do ludng sau:

- TM... : bd dém dién nang nhiéu gia (cong to hitu cong Wh, coéng to vo
cong WARh) ¢6 khé nang 1ap trinh duoc.

- P... : b0 do luong da churc nang c¢6 kha nang c¢6 kha nang 1ap trinh dugc
(do dong pha A, B, C; do dién ap pha A, B, C, AB, BC, CA; do cong suét tac
dung, cong suat phan khang, dién nang tiéu thy, dién ning vo cong).

- Td... : bd bién ddi do ludong lay ngudn tir bién dién ap TVIK va TVIK
cap tin hiéu do cho cac thiét bi do, thiét bi dau cudi.

- RTU: thiét bi dau cubi dung cho hé thong SCADA thu thap tin hiéu
cong sut tic dung va cong suat phan khang (P, Q) phia cao thé 22kV.

e Phia cao thé sau thanh cai 22kV phan do ludng dugc 1dy ngudn tir Td va
tin hiéu do tor TV1K c¢6 céc loai do luong sau:

- TM... : bd dém dién nang nhiéu gia (cong to hitu cong Wh, coéng to vo
cong WARh) c6 kha nang lap trinh duoc.

- RTU: thiét bi dau cubdi dung cho hé théng SCADA thu thép tin hiéu dién
ap (U) phia ha 4p cua bién dong dién TV1K.

- V: von ké do dién ap clia may bién dong dién TV1K thong qua mot chinh
mach vomet.
2.3. PHAN TiCH PHAN THONG TIN LIEN LAC.
2.3.1. H¢ thong vién thong khu vuc.
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TBA110kV
PHO CAO

' GIALOC

OPGW

) 12/ 24SM

Allo

Ghi chu:

Nét lién manh: Thé hién tuyén cap quang hién c6 hodc trang bj trong du 4n khéc.

Nét dut ddm: Thé hién tuyén cip quang xem xét trong phan "tuyén PDK - 110kV",

Hinh gach dam: Tram 110kV Gia Ldc, xem xét , trang bi mdi thiét b truyén dan , ghép

kénh, teleprotection, cip ngudn, hé thong Camera giam sét.

Hinh gach chéo: Thé hién cac tram da c6 thiét bi truyén dan, chi xem xét, lép dat, bo xung

card., thiét bi ghép kénh PCM- 30, Teleprotection.

/ TBA110kV
DONG NIEN

TBA220kV

OPGW

24SM

OPGW

H.DUONG

Hinh 2.6. So d6 hé thng vién thong khu vuc.
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e Hg¢ thong vién thong khu vuc bao gdm:

- Tram bién ap(TBA) — 220kV Hai Duong, TBA — 110kV Phé Cao: 13
2 tram da c6 thiét bi truyén dan, chi xem xét, lép dat, bd xung card, thiét bi
ghép kénh PCM-30, Teleprotection.

- TBA — 110kV Gia Loc, Pong Nién: 1a 2 tram xem xét, trang bj méi
thiét bj truyén din, ghép kénh, Teleprotection, cap ngudn, hé thong Camera
quan sét.

- Nha may nhiét di¢n Pha Lai

- TBA - 110kV Dong Anh

- TBA —220kV Ph6 Noi

- TBA - 110kV Dong Anh

- TBA — 220kV Mai Dong

- Al: trung tAm diéu dong hé thong Mién Bic.

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

- VT1: trung tAm vién thong Mién Béc truc thudc cong ty vién thong
bién Luc

- AO: trung tAm diéu d6 hé théng dién Québc Gia
e Két ndi cac tram va dudng day két ndi trong hé théng vién théng khu vuc:

T TBA — 110kV Phé Cao theo dudng cap quang dua téi TBA —
110kV Gia Loc sau d6 sir dung cap quang két hop véi duong diy chéng sét

OPGW

— 2= dua téi TBA 110kV Pong
12/24SM

treo trén duong day 110kV loai 12/24 161

Nién. Tir tram Dong Nién dong thong tin duoc chia lam 2 duong:

- Mot duong st dung loai cédp quang OZSI\\:IV 24 161 dua t61 nha may

nhiét dién Pha Lai sau dé ciing st dung loai cap ndy dé thong tin téi TBA

Dbong Anh, ¢ day thong tin dugc dua té1 EVN va VT1 thong tin dugc dua toi
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Al theo duong cap quang 12 15i phi kim chon ngdm hodc rai rac trong cong,

NMOC
12SM /50M

- Puong tht 2 tir ddng nién theo cap quang OPGW téi TBA — 220kV

muong cap dai 50m

Hai Duong. Ciing bang loai cap quang nay thong tin tir Hai Duong dugc dua

ti TBA — 220kV Phd Noi roi dua téi TBA — 220kV Mai Pong sau d6 st

S Joai 12 16i dua t6i AO. Tir day thong tin duoc dua t6i

dung cap quang v

ADS
128

NMOC

———— loai 12 161 sau d6 tr EVN va
12SM /10m

EVN va VT1 bang 12m cép quang

VT1 thong tin dugc dua t6i Al ciing bang loai cap nay.
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2.3.2.Ngudn cip DC — 48V tai TBA — 110kV Gia Lic.
So dd cap ngudn DC — 48V tai TBA — 110kV Gia Loc (hinh 2.7).

Tir tu ty dung AC — 220V sir dung 2 day AC 2x6 cap ngudn cho ti
phan phdi (TPP) ngudén AC — 220V qua 2 aptomat K1, K2 loai 15A. Tir TPP
ngudn AC — 220V duoc dua ra 6 aptomat 5A K3 dén K8. Trong d6 K6 dugc
dua t6i bd cat loc sét AC — 220V/10A theo 6m day AC 2x6. Bo cit loc sét
duoc ndi dat bﬁng 10m cap 1x16, tiép d6 tir bd cét loc sét theo 6m day AC
2x6 nguodn 220V duoc dua t6i bd nin nap AC — 220V/ DC — 48V 30A. Bo
nan duoc ndi dat bang 10 m cap 1x16 theo 10m day dugc dua toi to6 ACCU
48V/100AH trén 40m day DC 2x10. Tir bd nan nap theo 10m day DC 2x6 téi
TPP nguén DC — 48V, qua aptomat K1 30A nguon DC dugc phan phdi toi 4
phu tai qua 4 aptomat K2, K3, K4, K5. Cac phu tai lan luot la: ATM —
1/MUX( thiét bi truyén dan quang STM — 1 ciu hinh dau cudi), PCM-
30TER(thiét bi ghép kénh PCM — 30 dau cudi), MODEM(may thong tin cho
diéu khién diéu d0), TELEPROTECTION(may thong tin cho role bao vé
khoang cach). Céac phu tai déu duogc cip nguén DC — 48 bang 6m cap DC 2x4

va déu duogc ndi dat thiét bi bang 10m cap 1x16.
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AC 2x6

K3

K4

K1 15A

Tu ty dung 30m
AC- 220V

K6
K2715A

K8

AC 2x6

6m

TU PHAN PHOI NGUON AC-220V

Ghi chu:

B9 cit loc sét
AC-220V/10A

STM-1/MUX : Thiét bj truyén din quang STM- 1 céu hinh dau cudi.

PCM-30/TER: Thiét bi ghép kénh PCM - 30 dau cudi.

Teleprotection: Mdy thong tin cho role bao v¢ khoang cach.

Modem: Méy thong tin cho cho diéu khién diéu do.

K27 10A DC2x4  STM-1 [
6m MUX % :
NS
\% H
U
K3 / 5o DCax4 PCM30
. TER
AC2x6 |  BOnannap DC2x6 |K1/30A bm P g
6m | AC-220V/DC-48V 6m T —3
30A S
U
\o \o [TTTTTTTITTIT
— —
No)
XIE - XIE K 7 sa DC24 \ioppm |
a o X a a o 6m —
— N — X
NS o NS — £
0 Q¥ U NS
[TTTTTITITTIT Q [TTTTTTTITTIT \N
U
TO ACCU K5 SA DC 2X4 TELEPROTECTION | \O
48V/100AH 6m %
ZIE
S
N . . &=
TU PHAN PHOI NGUON DC-48V 5

Hinh 2.7. So d cép nguén DC — 48V tai tram bién ap 110KV Gia Loc.

Trang 60



CHUONG 3.

TONG QUAN VE PLC S7 - 300

3.1. MO DAU.

O hé thong tu dong hoa qua trinh san xut trong cong nghiép trude day,
cac hé théng diéu khién sb thuong duoc cAu tao trén co s cac role va céc
mach dién tir logic két ndi véi nhau theo nguyén 1y 1am viéc ctia hé thong.

Dbi voi cac hé thong don gian va co tinh doc 1ap thi viéc sir dung cac
phan tir logic ¢6 san lién két cing v6i nhau rat c6 wu diém vé gia thanh. Tuy
nhién trong cac hé thong diéu khién phtrc tap, nhiéu chtrc nang thi viéc cu
tric theo kiéu kién két cting c6 nhiéu nhugc diém nhu:

- Hé théng cong kénh, dau ndi phuc tap din dén do tin cay kém.

- Truong hop can thay doi chirc nang cua hé thong hodc sta chita cac
hu hong sé rat kho khan va mat rat nhiéu thoi gian néu hé thong 1a phic tap,
s6 luong role 1a 1on.

Su phat trién clia may tinh dién tu, su phat trién cta tin hoc cung voi su
phét trién cua k¥ thuat diéu khién ty dong, dua trén co s tin hoc gan lién véi
hang loat sy phat minh lién tiép nhu mach tich hop di¢n t&r IC — ndm 1959, bo
vi X Iy — ndm 1974 ... nhiing phat minh d6 dong géop mdt vai trd quan trong
va quyét dinh trong viéc phat trién manh mé k¥ thuat may tinh va cac tng
dung ctia n6 trong khoa hoc k¥ thuat nhu PLC, CNC ...

Thiét bi diéu khién kha trinh PLC ra doi cho phép khic phuc duoc rat
nhiéu nhugce diém cta hé thdng diéu khién lién két cimg trude day va viée su
dung PLC d4 tr& nén rat pho bién trong cong nghiép tu dong hoa.

PLC (Programmable Logic Controler) 14 thiét bi diéu khién lap trinh
dugc (hay con goi la kha trinh), cho phép thuc hi¢n linh hoat cac thuat toan
diéu khién logic thong qua ngdn ngir 1ap trinh, PLC thuc chat 1a mot mdy tinh,
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nhung diém khac & day 1a n6 dugc thiét ké chuyén cho linh vuc diéu khién va
lam viéc trong diéu khién phuc tap voi sy thay ddi cua nhiét do, do am, hay
noi cach khac 1a mot may tinh chuyén dung.

Pic diém cua PLC:

- Puoc thiét ké dé chiu dugc do rung lac, nhiét 4o, d6 am va tiéng on.

- Co6 san giao dién cho cac thiét bi vao ra.

- Puoc 1ap trinh d& dang véi ngdn ngit diéu khién dé hiéu, chu yéu

giai quyét dugc cac phép toan logic.

Pén nay cac thiét bi va k¥ thuat PLC da phat trién manh mé&, nhiing
nguoi st dung khong can kién thirc vé dién tir cling nhu kién thirc vé& may tinh
ma chi can lam viing cong nghé san xuat, diéu khién quy trinh, ndm viing
phuong phap 1ap trinh dé chon thiét bi cho pht hop 14 c6 thé dwa vao ap dung
cho diéu khién quy trinh cong nghé ti dong hoa san xuat do.

3.2. NGUYEN LY CHUNG CUA PLC.
3.2.1. Cau hinh ctng.

+ Cau truc.

CPU
B6 nhé chuong trinh
Khéi vi xtt Timer
. ly trung tam
Bo dém y +g B dé
N ; 0 dém
vao/ ra He didu hanh
Bit co
2 X _— Bus
Cong vao ra
onboard Quan ly
ghép nodi
Cong ngat va dém
toc do cao

Hinh 3.1: So d6 nguyén Iy chung cau trac ciia PLC.

Trang 62



%+ Cac b0 phan.

Khoi xir Iy trung tam va hé diéu hanh: tinh toan, xir 1y va thuc
hién diéu khién toan bd hoat dong cua PLC. H¢ diéu hanh
chuong trinh dugc luu trong ROM.

Bé nhé chwong trinh: luu gitt chuong trinh, c6 thé 1am bd dém
cho qua trinh xr 1y va tinh toan. Thong thuong bd nhé chuong
trinh dung loai RAM, EFPROM...

B6 dém vao ra: phuc vu cho vi¢c truy xuét cac tin hiéu vao/ ra
sb, con céc tin hiéu vao/ra tuong tu duogc truy XUt truc tiép.

B thoi gian (Timer): tao thoi gian tré mong mudn gitta tin hiéu
logic d4u vao va tin hiéu logic dau ra.

Bé dém (Couter): thuc hién chirc ning dém sudn xung cia tin
hiéu dau vao.

Cong vdao/ ra Onboard: 1a cong vao/ ra duoc gin ngay trén
module CPU.

Cong ngadt va dém téc dé cao: quan 1y cac loai ngit va chuong
trinh xir 1y ngat, quan 1y cac bd dém téc do cao.

Qudn Iy ghép néi: quan 1y viéc ghép ndi cia CPU véi Cac
module mé rong, cac thiét bi ngoai vi...

Bus: phuc vu cho viéc truyén thong nodi bd va giita CPU véi céc

thiét bi ngoai vi...

3.2.2. Cac chirc nang chinh.

Trong CPU d3 duogc cai dit sdn hé diéu hanh cta chuong trinh, thyc

hién tat ca cac chirc nang diéu khién thoi gian thuc, truyén thong, chuin doan

va kiém tra, quan 1y thong tin, luu trir va bao vé...v.v.

CPU c6 bd nhd chuong trinh va RAM tdc dd cao (toc xtr 1y 1énh tuong

ddi nhanh, thyc hién mét 1énh nhi phan trong khoang tho1 gian 300ns) cung

cap mot dung luong du 16n (64Kbyte) cho chuong trinh nguoi st dung. Co
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kha nang mé rong mdt cach linh hoat, 1én td1 32 module mé rong nam trén 4
thanh rack.

Chire ndng heu triv thong tin: CPU c6 thé luu trit tat ca cac thong tin vé
cdu hinh hé théng, cic chuong trinh tmg dung (chwong trinh chinh, con,
ngat...). Trong mot sd trudng hop dic biét CPU con ¢ kha ning luu trir s6
liéu ma khong can pin nudi. Ngoai ra c6 thé sao chép du phong chuong trinh
mdt cdch don gian nho card nhé, dung lugng 1én téi 4MB.

Chite nang bdo vé: CPU cung cap password nham xac dinh quyén truy
cip cho chuong trinh va cac dit liéu. Néu khong c6 password thi khong thé
thuc hién viéc quan sat, sao chép, x6a chuong trinh img dung.

Chitc nang kiém tra, chudan dodn va théng bdo cac tinh trang ky thudt
ciia hé thong cho nguoi van hanh: CPU c6 kha ning kiém tra va chuan doan
cac tinh trang k¥ thuat ctia hé thong, bao gdm ca vé cau hinh ctmg va 18i trong
cac chuong trinh tmg dung. Ngoai ra CPU con danh mot ving dém dé luu trit
cac két qua kiém tra va chuin doéan, 100 15i va cac sy kién ngét méi nhit dugc
luu trir tai vung dém dé phuc vu cho viéce kiém tra tiép theo. Sau khi thuc hién
viéc kiém tra va chuan doan thi CPU sé& thong bao cac trang théi 16i cho ngudi
van hanh bang dén LED. Cac dén LED chi ra 16i phan cting hay phan mém,
161 thoi gian, 16i vao / ra hay 16i ctia pin nudi va cac trang thai hoat dong nhu
RUN, STOP...

Chitc ndng théng tin: Co thé sir dung thiét bi lap trinh (PC, PG...) dé
thuc hién quan sat su thay doi trang thai cua cac tin hi€u trong qua trinh thuc
hién chuong trinh, tham chi c6 thé thay ddi cac bién s6 mot cach doc 1ap
chuong trinh ngudi dung. Ngoai ra thiét bi lap trinh con c6 thé duge dung dé
cung cép cho nguoi s dung cac thong tin vé dung lugng bd nhd, ché d6 hoat
dong cua CPU, by nhd lam viéc va by nhéd s6 liéu dang duogc st dung, thoi
gian quét hién tai va noi dung ctia ving dém kiém tra...v.v.

Chite ndng truyén théng: cac chic nang truyén thong chinh:
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e Truyén thong véi thiét bi lap trinh /OP (Operator Panel)

o Truyén thong s6 liéu toan cuc.

e Truyén théng co s6.

e Truyén thong mé rong.

e Truyén thong tuwong thich véi S5.

e Truyén thong theo chuén.

Céac cong truyén thong trén CPU hau hét 1a RS485. CPU két ndi véi
thiét bi 1ap trinh (PC) bang MPI (Multi Point Interface), cac I/ O phén tan,
OP... thong qua cong RS485. Giao dién da diém (MPI) c6 thé thyuc hién toi 4
két ndi tinh véi cac thiét bi 1ap trinh (PCs, OPs), 8 két nbi dong dong thoi véi
S7 — 300/400, c6 thé thiét 1ap mot mang don gian gom 16 CPU két ndi véi
nhau va thuc hién duoc “truyén thong s6 lieu toan cuc”. Giao dién
PROFIBUS — DP cta CPU cho phép viéc diéu khién phan tan.

Ngoai ra con mot sd chie nang tich hop sin trén CPU nhu: bo dém, do
tan sb, diéu khién vj tri, diéu khién khéi chirc ning...v.v.

3.3. CAC MODULE CUA PLC S7 - 300.

Pé tang tinh mém déo trong tng dung thuc té, cac bd diéu khién PLC
duoc thiét ké khong bi cting hoa vé céu hinh, ching duoc chia nhé thanh céc
module. S6 module dugc sir dung it hay nhiéu tiy thudc vao ting bai toan cu
thé, tuy nhién bao gio ciing phai ¢6 mot module chinh, d6 1a module CPU.
Cac module con lai 1a cac module truyén, nhan tin hiéu véi ddi tuwong diéu
khién cac module chuyén dung nhu PID, diéu khién dong co budc...Ching
dugc goi la cac module mé rong. Tat ca cac module duoc ga trén cac thanh
ray (rack). Mdi rack cho phép dit t6i da 1a 11 module theo thr ty nhit dinh.

Nhu vay 1a mét CPU duogc ghép ndi cung cac module mé rong trén
thanh rack, trong dé viéc truy nhdp cua CPU vao cac module m¢é rong dugc

thuc hién thong qua dia chi ctia chung. Mot module cia CPU c6 kha nang
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quan 1y dugc 4 thanh rack véi tdi da 8 module md rong (tinh tir module CPU)
trén mdi thanh rack ma cac cong vao /ra trén né cé dia chi khac nhau.
Bang 3.1. Bang thé hién dja chi ctia cac module mé rdng trén cc thank rack

ung vaéi cac slot:

Rack Modula Slot Number
Start
‘ﬁl{|{|r‘?5595 1 2 3 4 5 E ? E‘ 9 1':' 11
Digital ] 4 8 12 [ 16 | 20 | 4 | 28
0 d ps |crulm | 7 | L" .
Analog 2R6 | 272 | 288 | 304 | 320 | 336 | 352 | 36A
i Digital - M 2|3 |40 | 44 | 48 | B2 | BE | &0
Analog - ' 384 | 400 | 416 | 422 | 448 | 464 | 480 | 496
o1 Digital - " 64 | 6GA | T2 | TE | &0 | 84 | BB | 92
¥
Analog - 512 | 528 [ 544 | 550 | 576 | 592 | 60& | 624
n Dicital - M a5 | 100 | 104 | 108 | 112 | 116 | 120 | 1242
Analog - ' 640 | 655 | 672 | &88 | 704 | 720 | 736 | 7522

1 Mot with the CPU 312 IFMI313
2 Mot with the CPU 314 IFM

L] m_ o
Rack 3
[:-
= =
| =] |
Slot number 1] 3 4 L G T & = 10 11
== | =
= Rack 2
L =
Slot number I 3 4 L [ T & =] 10 11
— -
Rack 1
-]
o =
| =]
Slot number 1M 2 4 5 G 7 a 9 10 11
I = [I }
] E ]
b Rack 0
a IE [l o
(Y (]
m [=] =] =] =] =] =] O =] =]
Slot number 1 2 2 4 5 & 7 a8 9 10 1

Hinh 3.2. Hinh biéu dién tht tu cac module trén cac thanh rack.
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Céac module dugc bb tri thanh nhiéu rack (trir CPU 312FM va CPU 313
chi ¢c6 mdt rack), CPU ¢ rack 0, slot 2, ké d6 1a module phat IM 360, slot 3,
c6 nhiém vu két ndi rack 0 vé6i cac rack 1, 2, 3, trén mdi rack nay co cac
module két ndi thu IM 361, bén phai module IM 13 cic module SM/FM/CP.
Céap nbi hai module IM dai téi da 10m. Cac module duge danh s theo slot va
dung lam co s& dé dat dia chi dau cho cac module ngd vao ra tin hiu. DPdi véi
CPU 315- 2DP, 316- 2DP, 318- 2DP c6 thé gan dia chi tiy ¥ cho cac module.
3.3.1. Module CPU.

Module CPU la loai module c6 chtta bo vi xtr ly, hé diéu hanh, bo nhd,
cac bo thoi gian, bo dém, cong truyén théng (RS485)...va c6 thé c6 mot vai
cong vao ra sd dugc goi 1a vao/ ra Onboard. C6 rat nhiéu loai module khac
nhau chung dugc dat theo tén nhu CPU312, CPU3 14, ...

” g ¢ & &80 &
g nd O
PS cpP ™M SM sm sm: sm: FMm: CcP:
(tay chon) u (tay chon) D Do Al AO - BEm - NS gifm
- Dinh vi PROFIBUS
- Difu khidn - Ethermet
h&i isp codng nghidp

Hinh 3.3: Cau hinh b CPU.

Nhitng module cing st dung mot loai vi xir Iy nhung khac nhau vé
cong vao/ ra onboard ciing nhu khéi ham dic biét dugce tich hop sén trong thu
vién cua hé diéu hanh phuc vu viéc st dung cac céng vao onboard nay s¢€
dugc phan biét v4i nhau trong tén goi bang thém cum chir cai IFM
(Intergrated Funtion Module) vi du CPU312IFM, CPU3141FM...

S7- 300 co6 cac loat module nhu CPU312, CPU314, CPU315 ...duoc

chia lIam hai loai chinh 14 :
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Loai CPU chi c6 mot céng truyén thong phuc vu cho viéc két nbi véi

cac thiét bi lap trinh mang. Loai nay khong thuc hién diéu khién phan

tan duoc.

c6 chirc nang phuc vu viéc noi mang phan tan.

M6 ta mét trude cua module CPU 315 — 2DP: (hinh 3.4)

Heé théng chi thi (Status and fault LEDs).

Cong tic chon ché do hoat dong.

Loai CPU c6 hai cong truyén thong, trong d6 cong truyén thong thir hai

Cong truyén thong phuc vu cho viéc két ndi voi MPL

Cong truyén thong phuc vu cho viéc két nbi véi PROFIBUS —

DP.
e Ngudn va ndi dat (Terminals for power supply and functional
ground).
Bén bio Trang SIEMENS | []sF []sFor =
thdiva LAI  —— | AT JeBUSF
T [lorsvE
5|FRCE 2
N . 5| pun [ .
Benbdo Trang thai i — Khe cim thé nhd
va 131 cho cdng -
tmiyén théng DP
RUN-F——
Khéa chon Mode __| R ﬁ
5T0F
MrEs — | w
Ché dat pin nudi Giao dign
(@) @) tmiyén théng MPI
_'_'_'_,_,_o—'—'—'_'_'d_—'_'-
O O
0 | [93] (88
R . LIy 88 88 | Giao dign trayén
Réundingén | '@ ||+ [ "~théng Profibus DP
[ 12 |M O O

Hinh 3.4. Mat truéc module CPU 315 — 2DP.
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Heé théng chi thi: hé théng chi thi bao cac trang thai hoat dong ctia CPU, bao

gom:

SF...(d9)...chi thi trang thai cac 16i.

BATEF...(d6)...chi thi trang thai 151 ngudn pin nudi.
DC5V...(xanh 14 cdy)...bao trang thai ngudn +5VDC binh thudng
FRCE...(vang)...chi thi hoat dong tich cuc.

RUN...( xanh 14 cdy)... bao CPU dang trong ché d6 hoat dong.
STOP...(vang)... bao CPU dang trong ché d6 dimg.
BUSEF...(d9)...b4o 15i giao dién PROFIBUS.

Cong tdc chon ché d hoat dong: Cong tdc chon ché d6 hoat dong 1a mot nim

xoay ¢0 4 vi tri, tvong tng voi 4 ché do:

RUN — P: ché d lap trinh va chay ctia CPU.

RUN: dit ché d6 CPU hoat dong.

STOP: dat CPU vao ché do dimg.

MRES: X6a chuong trinh trong CPU va sao chép chuong trinh tir card
nhé sang CPU. Thé nhé ¢6 dung luong tir 16KB dén 4MB.

Pin nudi gitp nudi chuong trinh va dir liéu khi mat nguon (t6i da 1a mot

nam), ngoai ra con nudi ddng hd thoi gian thuc. Véi loai CPU khéng co pin

nudi thi cling c6 mot phan ving nhé duoc duy tri.

Cong truyén théng dé két néi MPI: CPU két nbdi véi MPI (Multi Poit

Interface) bang giao dién RS485, 9 chan nod phuc vu cho viée truyén thong

gilra cac tram vo1 nhau va tram véi may tinh.

Cong truyén théng dé két noi véi PROFIBUS — DP: bang giao dién RS485, 9

chan né phuc vu cho viéc n61 mang phan tan.

3.3.2. Module mé rong.
3.3.2.1. Module nguén PS.
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Module ngudn (PS — Power Supply) cé ba loai: 2A, 5A, 10A. Dung dé
chuyén doi tin hiéu dién 120/ 230VAC thanh 24VDC dé cung cap cho CPU,
cam bién / co cAu chap hanh ...v.v.

So dd cAu triic mach cuia module ngudén PS307 (10A)

— — EE .
NSRS 2R i | W2 i
@1 v
®——n@i—tj

1o | I'

Hinh 3.5. Module ngudn PS.
Bang 3.2. Bang thong s6 ki thuat ciia module ngudn PS 307 —10A:

Pau vao

Dién ap dau vao.

Gi4 tri bién thién dién ap. 120/230VAC
Dai dién ap cho phép. 93 dén 132VAC/ 187 dén 264VAC
Thoi gian qué ap cuc tiéu. 20ms

Tan s6 lam viéc.

Gia tri dinh murc. 50/60 Hz.
Gia trj cho phép. 47 &én 63 Hz
Dong dau vao.

Gia tri dinh mtc 6 230VAC. 1,7A

Gia tri dinh mtc 6 120VAC. 3,5A

Pau ra

Pién 4p dau ra.
Gia tri dinh murec. 24VvDC
Gia tri cho phép. 24VDC + 5%

Dong dau ra
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Gi4 tr1 dinh mrc. 10A

Thong s6 chung

T6n hao cong suat 30W

Nhiét do lam viéc 0-60d6C

3.3.2.2. Module xu Iy tin hi¢u SM.

Module tin hiéu (SM — Sign Module) bao gdm:

- Module tin hiéu vao s6 ( DI — Digital Input). S6 lugng cac cong vao
s6 trén mdi module co thé 13 8, 16 hodc 32 tly vao ting loai.

- Module tin hiéu ra s6 ( DO — Digital Output). S6 lugng cac cong ra sb
trén mdi module c6 thé 1a 8, 16 hodc 32 tuy vao tung loai.

- Module tin hiéu vao /ra s6 (DI/DO — Digital Input/ Digital Output).
S6 luong cac cong vao /ra sd trén mdi module co thé 1a 8 vao /8 ra hodc 16
vao /16 ra tuy thudc vao tung loai.

- Module tin hiéu vao tuong tu (AI — Analog Input). Thuc chat chinh 13
bd chuyén ddi twong tu sd. SO lugng cac cong vao twong tu trén moi module
c6 thé 1a 2, 4 hodc 8 tiy theo timg loai.

- Module tin hiéu ra trong tu (AO — Analog Output). Thuc chat chinh
1a cac bo chuyén doi sb twong tu. SO lugng cong ra tuong tir trén mdi module
c6 thé 1a 2, 4 tiy thudc vao timg loai.

- Module tin hiéu vao /ra tuong tu (AI/AO —Analog Input/Analog
Output). S6 luong céc cong vao /ra tuong tu trén mdi module c6 thé 13 4 vaol
2 ra hoac 4 vao /4 ra tuy thude vao tung loai.
3.3.2.3. Module ghép noi IM.

Module ghép ndi (IM — Interface Module) day 14 loai module chuyén
dung c6 nhiém vu ndi ting nhoém cac module mé rong véi nhau thanh mot

khéi va duoc quan 1y chung béi mot module CPU.
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Hinh 3.6: Module ghép ndi IM360 va IM361.

Module IM360 gin & rack 0 ké module CPU dung dé ghép nbi voi
module IM 361 dat ¢ cac rack 1, 2, 3 giup két nbi cac module m& rong voi
CPU khi s6 module 16n hon 8. Cap nbi giita hai rack 13 loai 368.

Trong trudong hgp chi c6 3 rack thi dung loai IM365.
3.3.2.4. Module chirc niang FM.

Module chirc niang (FM — Function Module) ¢ chitc nang diéu khién
riéng nhu: module diéu khién dong co budc, dong co servo, module PID ...
3.3.2.5. Module truyén thong CP.

Module truyén théng (CP — Communication Module) phuc vu truyén
thong trong mang gitra cac PLC v&i nhau hodc gitta PLC v61 may tinh.

3.4. CAU TRUC BO NHO CUA CPU S7 - 300.

B6 nhéd PLC S7 — 300 duogc chia lam 3 vung nhé chinh nhu sau:
+ Vung chira chuong trinh tmg dung.

(Load Memory): la vung nhd chuong trinh ing dung (do nguoi st
dung viét) bao gdm tit ca cac khdi chuong trinh tng dung OB, FC, FB céc
khdi chuong trinh trong thu vién hé théng duogc st dung (SFC, SFB) va cac
khéi dit liéu DB.

+ Ving chtra tham s6 ctia hé diéu hanh va chuong trinh tmg dung.
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(System memory): 1a ving nhd chtra cac bd dém vao/ sé (Q, I), cac
bién co (M), thanh ghi T — Word, PV, T — bit cia Timer, thanh ghi C — Word,
PV, C — bit cua Counter.

+ Vung chira cac khoi dit liéu.

(Work memory): 1 ving nhé chira cac khdi DB dang dugc mé, khoi
chuong trinh (OB, FC, FB, SFC, hoac SFB) dang duoc CPU thuc hién va
phan bo nhé cap phat cho chuong trinh nhitng tham sé hinh thirc dé cac khoi
chuong trinh nay trao doi tham tri v6i hé diéu hanh va voi cac khéi chuong
trinh khac (Local block). Tai mot thoi diém nhat dinh ving Word memory chi
chira mot khoi chuong trinh. Sau khi khéi chuong trinh d6 duoc thuc hién
xong thi hé diéu hanh s& x6a n6 khoi Word memory va nap vao d6 khoi

chuong trinh ké tiép dén luot thyuc hién.

Accumulater System memory
w ACCU1 w B6 dém ra sb Q
B6 dém vao sb 1
Vung nhé co M
| Accuz W Timer T
. Counter C
Address register
[ AR1 W
W AR2 W Word memory
Data block register @ Logic block
® Data block
w DB (share) W @ Local block, Stack

w DI (instance) w

Load memo
Status word 4

@® User program (EFPROM
WStatus w prog ( )

® User program (RAM)

Hinh 3.7. Phan chia cac vung 6 nh¢ trong.
3.4.1. Vung chira chwong trinh rng dung.
Ving nhé chuong trinh duge chia 1am 3 mién:
- OB (Organiation block): Mién chira chuong trinh t6 chtc.
- FC (Function): Mién chira chuong trinh con duoc t6 chtrc thanh ham

c6 bien hinh thirc dé trao do1 dir li€u vé1 chuong trinh goi nd.
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FB (Function block): Mién chita chuong trinh con, duoc to chirc
thanh ham va c6 kha ning trao d6i dir liéu véi chuong trinh nao
khac. Cac dir liéu nay phai dugc xay dung thanh mot khéi dir lieu

riéng (goi la DB — data block).

3.4.2. Vung chira tham s6 ciia hé diéu hanh va chuong trinh ing dung.

Ving chira tham sb cua hé diéu hanh va chuong trinh tmg dung, duoc

chia thanh 7 mién khac nhau bao gdm:

I (Process image input): Mién bd dém cac dit lidu cong vao sd.
Truéce khi bat dau thuc hién chuong trinh, PLC s€ doc gié tri logic
clia tat ca cac cong dau vao va cét giit chung trong trong ving nhé I.
Q (Process image output): Mién bo dém cac dir liéu cong ra sb, két
thiic giai doan thuc hién chuong trinh, PLC s& chuyén gia tri logic
ctia bo dém Q tdi cac cong ra sd. Thong thudng chuong trinh khong
truc tiép gan gia tri téi tan cong ra ma chi chuyén ching vao bo dém
Q.

M: Mién cac bién cd. Chuong trinh tng dung sir dung ving nhé nay
dé luu giit cac tham s can thiét va c¢6 thé truy nhap nhom theo bit
(M), byte (MB), ttr (MW) hay tur kép (MD).

T: Mién nhé phuc vu bo thoi gian (Timer) bao gom viée luu gitr gia
tri thoi gian dat trude (PV — Preset value), gia tri dém thoi gian tic
thoi gian (CV — current value) ciing nhu gia tri dau ra ciia bo thoi
gian.

C: Mién nhé phuc vu bo dém (Counter) bao gém viée luu gitr gia tri
thoi gian dit trude (PV — preset value), gia tri dém tirc thoi (CV —
Curent value) va gia tri logic du ra ctua bo dém.

PI: Mién dia chi cong vao cua cac module tuong tu (I/O External
input). Cac gia tri tuong ty tai cong vao ciia module twong tu s&

duoc module doc va chuyén tu dong theo dia chi. Chuong trinh img
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dung cu thé truy cip mién nhé PI theo ting byte (PIB), ting tir
(PIW), tirng tur kép (PID).

- PQ: Mién dia chi cé)ng ra cua cac module tuong tu, cac gia tri theo
nhitg dai chi nay s& dugc module twong tu chuyén tdi cac cong ra
tuong ty. Chuong trinh tng dung cu thé truy cdp mién nhd PQ theo
tung byte (PQB), tung tir (PQW), tirng tir kép (PQD).

3.4.3. Vung chira cac khéi dir li¢u.

Vung chtra cac khdi dit liéu, duoc chia lam 2 loai:

- DB (Data block): Mién chira cac dit lidu duoc t6 chtrc thanh khéi.
Kich thuéc ciing nhu sb luong khédi do ngudi st dung quy dinh, phu
hop véi timg bai toan diéu khién. Chuong trinh c6 thé truy nhap
mién nay theo timg bit (DBX), byte (DBB), tir (DBW), tir kép
(DBD).

- L (Local data block): Mién dir liéu dia phuong, duoc cac khoi
chuong trinh OB, FC, FB t6 chirc va st dung cho cac bién nhap tirc
thoi va trao doi dit liéu cua bién hinh thirc v6i nhimg khoi chuong
trinh d6 goi nd. Noi dung ciia mot s6 dit liéu trong mién nhé nay sé
bi x6a khi két thiic chuong trinh tuong tng trong OB, FC, FB. Mién
nay c6 thé dugc truy cép tir chuong trinh theo bit (L), theo byte
(LB), theo tuir (LW), hodc theo tu kép (LD).

3.5. VONG QUET CHUONG TRINH.

PLC thyc hién chuong trinh theo chu trinh 13p. Mdi vong ldp dugc goi
1a vong quét (scan). Mdi vong quét duoc bat dau bang giai doan chuyén dir
liéu tir cac céng vao sb toi vung bd dém ao 1, tiép theo 1a giai doan thuc hién
chuong trinh. Trong tung vong quét chuong trinh dugc thyc hién tir Iénh dau
tién dén 1énh két thuc cua khdi OB1 (Block end). Sau giai doan thuc hién

chuong trinh 1a giai doan chuyén ndi dung cua bo dém 4o Q tdi cac cong ra
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s6. Vong quét dugc két thic bang giai doan truyén thong ndi bo va kiém tra

101.

Truyén thong va Chuyen dif liéu
kiém tra ndi bd tir cong vao toi |
Vong quét

Thuc hién

Chuyén di liéu chuong trinh
tr Q t6i cong ra\(}/
Hinh 3.8. Vong quét chuong trinh.

B dém I va Q khong lién quan dén cong vao/ra twong ty nén cac 1énh
truy nhdp cong twong tu duoc thuc hién truc tiép véi cac cong vat 1y cha
khong qua by dém. Thoi gian can thiét dé PLC thyuc hién mot vong quét dugc
goi 1a thoi gian quét (scan time), thoi gian vong quét khong c¢d dinh tirc khong
phai vong quét nao cling dugc thuc hién trong khoang thot gian nhu nhau. Co
vong quét dugc thuc hién lau, c6 vong quét dugc thuc hién nhanh tuy thudc
vao so 1énh trong chuong trinh dugc thyc hi¢n va khéi dix lidu duge truyén
thong trong vung quét do.

Giita viéc gui tin hiéu dé dbi twong xtr 1y, tinh toan dén viéc gii 1énh
dén dbi tuong didu khién co6 mot thoi gian tré dung bang thoi gian vong quét.

Néu str dung cac khoi chuong trinh dac biét & ché d6 ngét, PLC sé uu
tién chuong trinh ngét duoc thuc hién cho du n6 dang lam bat ctr viée gi (tru
mot s CPU).

Tai thoi diém thuc hién 1énh vao/ ra, thong thuong 1€nh khong [am viéc
truc tiép v6i cong vao /ra ma chi thong qua bd dém 4o cla cong trong ving
nhé tham sd. Viéc truyén thong gitta bd dém 4o véi ngoai vi trong cac giai

doan 1 va 3 do hé diéu hanh CPU quén ly. O mot sé6 module CPU, khi gip
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1énh vao ra ngay lap tic, hé thong s& cho dimg moi cong viée khac, ngay ca
chuong trinh xur ly ngét, dé thuc hién truc tiép Vo1 céng vao /ra.
3.6. CAU TRUC CHUONG TRINH.

Chuong trinh cho S7 — 300 dugc luu trong bo nhé cia PLC ¢ ving
danh riéng cho chwong trinh va ¢ thé dugc lap & hai dang khac nhau:
+) Lép trinh tuyén tinh: Toan bd chwong trinh diéu khién nim trong mot khoi
trong bo nhd, khdi duoc chon 1a khbi OB, 1 khéi ma PLC ludn quét va thuc
hién céac 1€nh trong né thuong xuyén, tir Iénh dau tién cho dén 1énh cubi cung

va quay trd lai 1énh dau tién.

Lénh 1

Vong quét Lénh 2 OBI

Lénh 3

Lénh cudi cung

Hinh 3.9. Lap trinh tuyén tinh.
+) Lap trinh ¢6 ciu triic: Chuong trinh duoc chia thanh nhitng phan nhé véi
timg nhiém vu riéng va cac phan nay trong nhitng khéi chuong trinh khac
nhau. PLC S7 — 300 c6 4 loai khdi co ban:

- Loai khéi OB (Organization block): Khéi to chirc va quan 1y chuong
trinh diéu khién. C6 nhiéu loai khéi OB mdi khdi c6 nhitng chirc
nang khac nhau. Chiing dugc phan biét bang cic s6 nguyén di sau,
vi du OB1, OB35, OB40...

- Loai khdi FC (Program block): Khéi chwong trinh v6i nhitng chtc
nang riéng gidng nhu mot chuong trinh con hoic mdt ham. Mot
chuong trinh (mg dung c6 thé c6 nhiéu khbi FC cac khdi nay duge

phan biét véi nhau bang s6 nguyén sau né vi du FC1, FC2...
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- Loai khéi FB (Funtion Block): La loai khdi FC dic biét c6 kha ning
trao d6i mot lugng dir lidu 16n véi cac khoi chuong trinh khac. Cac
dir liéu nay phai dugc t6 chire thanh khéi dir liéu riéng va co tén 1a
data block. Mot chuong trinh tmg dung c6 thé c6 nhiéu khdi FB,
mdi khdi ndy dugc phan biét bang sé nguyén duong dimg sau nd
FB1, FB2...

- Loai khéi DB (Data block): Khi chira cac dir liéu can thiét dé thuc
hién chuong trinh. Cac tham s6 cua khoi do nguoi dung tu dat. Mot
chuong trinh tmg dung c6 thé c6 nhiéu khdi DB. Ching dugc phan
biét bang s6 nguyén dimg sau DB1, DB2...

- UDT(User Define Data): La mot kiéu dir liéu dic biét do nguoi sir
dung ty dinh nghia.

Chuong trinh trong cac khéi duoc lién két v6i nhau bang lénh goi

khéi,chuyén khéi. Xem cac phan trong cac khoi nhu nhiing chuong

trinh con thi S7 — 300 cho phép goi chuong trinh con 16ng nhau, tic 1a
chuong trinh con nay goi mdt chuong trinh con khac va tir mgt chuong
trinh con duogc goi, lai goi téi mdt chuong trinh con thir 3. S6 cac 1énh
16ng nhau tuy thudc vao timg ching loai module CPU ma ta st dung.
Néu sb 1an goi 1ong nhau vuot qua gié han cho phép PLC s& tu chuyén

sang ché do STOP va dit co bao 13i.

ke
A
\ kB \ .

FClI

diéu
hanh OBI

FBS < FC3<°°°< FB9

AA

Hinh 3.9. Lap trinh c6 ciu tric.
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3.7.NGON NGU LAP TRINH CHO PLC S7 - 300.

PLC c6 3 ngon ngtr 1ap trinh co ban d6 1a :

Ngon ngtt “li¢t ké 1énh”, ky hiéu 1a STL (Statement list). Pay la
dang ngon ngtt 1dp trinh thong thuong cua mday tinh. Mot chuong
trinh dugc ghép boi nhiéu cau 1énh theo mot thuat toan nhat dinh,
mdi cau lénh chiém mot hang va déu ¢6 ciu trac chung “tén 1énh”+
“toan hang”.

Ngoén ngir “hinh thang” ky hi¢u LAD (Ladder logic) day la dang
ngodn ngir d6 hoa thich hop v&i nhitng nguoi quen thiét ké mach dié
khién logic.

Ngon ngit “hinh khéi” ky hiéu FBD (Function block diagram). Day
cling 12 kiéu ngdn ngit d6 hoa thich hop voi nhitng ngudi quen thiét
ké mach diéu khién s6. Trong ngdn ngir ndy sir dung cac khdi logic
co ban dé 1ap trinh chéng han nhu: AND, OR, NOT, XOR...Viéc
lap trinh chinh 1 viéc két ndi cac khéi nay theo mot thuat toan nao

do.

Ladder Diagram LAD | Statement List STL Function Block
Diagram FBD
A 100
100 0.1 Q4.1 A 01 10.0— g
—H In 0 0.1 -
102103 A 100 At
A 103 N2g
_ Q41 10.3—

Hinh 3.10. Ba kiéu ngdn ngir 1ap trinh cho S7 — 300.

Trang 79



CHUONG 4.

XAY DUNG CHUONG TRINH PIEU KHIEN BAO VE TREN

SIMATIC STEP 7

4.1. THONG KE PAU VAO DAU RA.

4.1.1. Bang thong ké dau vio, ra phia cao thé 110kV.

4.1.1.1. Bing thong ké dau vao.

Bang 4.1. Bang thong ké dau vao phia 110kV:

STT Churc nang tin hi¢u 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 | Dao cach ly EO1 — QI 110kV da dong Dl
7 | Dao cach ly EO1 — Q9 110kV da dong DI
8 | May cat HOl — Q0 35kV di cat DI
9 | May cat JO1 — Q0 22kV di cat DI
10 | Lénh dao cua lockout SF6 cia may cat EO1 — QO DI
11 | Lo xo may cat EO1 — Q0 da dat yéu cau DI
12 | Lénh dong ctia may cat 110kV tai chd DI
13 | Khoa “L/R” tai may cit EO1 — QO & vi tri “L” DI
14 | Lénh cat may cit Q0 110kV tir hé thong SCADA DI
15 | Lénh cat may cat Q0 QO tir tu diéu khién DI
16 | Lénh cat tir role bao vé DI
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17 | Lénh cit tir role bao vé may bién ap Dl
18 | Role giam sat mach cit may cat (F74-1) tic dong DI
19 | Role giam sat mach cit may cat (F74-2) tic dong DI
20 | Tin hiéu dao cua mach cat may cat EO1 — QO hu hong Dl
21 | Lénh cat 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 “giam sat” Dl
24 | Lénh dong dao cach ly Q1 tir ti 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” Dl
27 | Dao noi dat EO1 — Q15 110kV da mé DI
28 | Dao ndi dat E0O1 — Q51 110kV dd mé DI
29 | May cat E01- QO 110kV da cat DI
30 | Lénh dong tai chd cua dao cach ly Q1 Dl
31 | Khoa “L/R” tai dao cach ly Q1 & vi tri “L” DI
32 | Lénh dong cua dao cach ly Q9 tir hé thong SCADA DI
33 | Khoa “tir xa /gidm sat” cua dao cach ly Q9 & vi tri “gidm sat” DI
34 | Lénh dong dao cach Q9 tir tii diéu khién DI
35 | Khoa “tir xa/ gidm sat” cua dao cach ly Q9 & vi tri “tir xa” Dl
36 | Khoa “L/R” tai cach ly Q9 & vi tri “R” DI
37 | Dao noi dat E0O1 — Q52 110kV di mo DI
38 | Dao noi dat E0O1 — Q8 110kV di mo DI
39 | Lénh dong tai chd cua dao cach ly Q9 DI
40 | Khoa “L/R” cua dao cach ly Q9 & vi tri “L” DI
41 | Thyc hién dong cat dao ndi dat Q15 tai chd DI
42 | Dao céach ly Q1 110kV dang m¢ DI
43 | Thyc hién dong cat tai chd dao noi dat Q51 DI
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44 | May cit EO1 — Q0 110kV dang mo DI

45 | Thyc hién dong cat dao ndi dat Q52 tai chd DI

46 | Dao cach ly Q9 110kV dang m¢ DI

47 | Thuc hién dong cit tai chd dao ndi dat Q8 DI

48 | May cat HO1 — QO 35kV dang m& DI

49 | May cat JO1 — Q0 22kV dang mo DI
4.1.1.2. Bing thong ké diu ra.

Bang 4.2. Bang thong ké dau ra phia 110kV:
STT Chtrc nang tin hi¢u ra Dang tin
hiéu

1 | Mach déng may cat 110kV E01 — QO DO

2 | Mach cit may cat 110kV E01 — 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 noi dat 110kV E01 — Q51 DO

7 | Mach déng va cat dao ndi dat 110kV E01 — Q52 DO

8 | Mach déng va cat dao ndi dat 110kV EO1 — Q8 DO
4.1.2. Bang thong ké diu vao, ra phia trung thé 35kV.
4.1.2.1. Bing thong ké dau vao.

Bang 4.3. Bang thong ké dau vao phia 35kV:

STT Chirc nang tin hi¢u vao Dang
tin
hiéu

1 | Lénh dong may cat HO1 — QO 35kV tir hé thong SCADA DI
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2 Khoa “tir xa/ giam sat” cua may cat Q0 35kV & vi tri “giam sat” | DI
3 | Lénh déng may cat QO tir ti 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 Q0o vitri “R” DI
6 Lénh déng ctua 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 HI1 — Q8 35kV dd mo DI
10 | Lockout SF6 ctia may cat HO1 — QO DI
11 | Lo xo may cat HO1 — QO da dat yéu cau DI
12 | Dao ndi dat HO1 —Q8 35kV di mo DI
13 | Lénh cat may cat Q0 35kV tir hé thong SCADA DI
14 | Lénh cat mdy cat QO 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 | Ro e giam sat mach cat may cat (F74 — 1) tac dong Dl
18 | Lénh dao cua lockout SF6 ciia may cat HO1 — QO DI
19 | Tin hiéu ddo ctia mach cat may cat HO1 — QO hu hong DI
20 | Lénh cat ciia may cat Q0 35kV tai chd DI
21 | Thyc hién dong cat dao ndi dat HO1 — Q8 35kV tai chd DI
22 | Dao céach ly Q9 110kV dang mo Dl
23 | May cat HOI — Q0 35kV dang mé DI
24 | Lénh déng ctia may cat HO5, 07, 09 — QO 35kV tir hé thong DI
SCADA
25 | Khoa “tir xa / giam sat” ctia may cat H05, 07, 09 — Q0 35kV ¢ DI
vi tri “giam sat”
26 | Lénh déng tir tu diéu khién ctua may cat HOS, 07, 09 — Q0 35kV | DI
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27 | Khoa “tir xa / giam sat” ctia may cat H05, 07, 09 — Q0 35kV ¢ Dl
Vi tri “tir xa”
28 | Khoa “L/R” tai may cat HO05, 07, 09 — Q0 35 kV & vi tri “R” DI
29 | Lénh dong tai chd ctia 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 H05, 07, 09 — QO0 35kV da dat yéu cau DI
33 | Dao noi dat HO1 — Q8 35kV di mé DI
34 | Lénh cat ctia may cat HO5, 07, 09 — QO 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 cta mach cat HO5, 07, 09 —QO0 hu hong DI
40 | Lénh cat tai chd cua may cat HO5, 07, 09 — Q0 35kV DI
41 | Thuc hién déng cat tai chd dao noi dat HO3, 07, 09 — Q8 35kV DI
42 | May cat H05, 07, 09 — Q8 35kV dang md DI
43 | Thyc hién déng cit tai chd dao ndi dat H11 — Q8 35kV DI
44 | May cat HO1 — QO 35kV dang mo DI
45 | May cat HO5 — Q0 35kV dang mo DI
46 | May cit HO7 — QO 35kV dang mé DI
47 | May cat HO9 — Q0 35kV dang mo DI

4.1.2.2. Bing thong ké diu ra.

Bang 4.4. Bang thong ké dau ra phia 35kV:

STT

Chtrc nang tin hi¢u ra Dang tin hiéu
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1 | Mach déng 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 H05, 07, 09 — Q0 DO
5 | Mach cat may cat 35kV HO05, 07, 09 — Q0 DO
6 | Mach dong va cat dao noi dat 35kV H05, 07, 09 DO
- Q8
7 | Mach dong va cat dao noi dat 35kV H11 — Q8 DO

4.1.3. Bang thong ké dau vio, ra phia trung thé 22kV.

4.1.3.1. Bing thong ké dau vao.

Bang 4.5. Bang thong ké dau vao phia 22kV:

STT Chtrc nang tin hi¢u vao Dang
tin
hiéu

1 | Lénh dong may cat Q0 22kV tir hé thong SCADA DI
2 | Khoa “tir xa/ giam sat” ciia may cat Q0 22kV & vj tri “giam sat” | DI
3 | Lénh déng may cat Q0 22kV tir tu diéu khién DI
4 | Khoa “tir xa/ giam sat” ctia may cat Q0 22kV & vi tri “tir xa” Dl
5 | Khoa “L/R” tai may cat Q0 22kV & vi tri “R” DI
6 | Lénh dong ctia may cat Q0 22kV tai chd Dl
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 di m& DI
10 | Lockout SF6 ctia may cat JO1 — QO DI
11 | Lo xo may cat JO1 — Q8 22kV di dat yéu cau DI
12 | Dao ndi dat JO1 — Q8 22kV dd mé DI
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13 | Lénh cat may cit JO1 — Q0 22kV tir hé thong SCADA DI

14 | Lénh cat may cat JO1 — Q0 22kV tir ti diéu khién DI

15 | Lénh cit tir role bao vé DI

16 | Lénh cit tir role bao vé may bién ap Dl

17 | Role giam sat mach cit may cat (F74 — 1) tac dong Dl

18 | Lénh d4o cua lockout SF6 cuia may cat JO1 — QO Dl

19 | Tin hiéu dao ctia mach cit may cat JOI — QO hu hong Dl

20 | Lénh cét cua may cat JO1 — QO 22kV tai chd DI

21 | Thyc hién déng cat dao ndi dat JO5, 07, 09, 11, 13 — Q8 22kV DI
tai chd

22 | May cat J05, 07, 09, 11, 13 — Q0 dang mo DI

23 | Lénh dong ciia may cat J05, 07, 09, 11, 13 — Q0 22kV tir hé DI
théng SCADA

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

25 | Lénh dong cua may cat J05, 07,09, 11, 13 — Q0 22kV tur ti diéu | DI
khién

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

27 |Khéa “L/R” tai may cat JO5, 07, 09, 11, 13 — Q0 22kV & vj tri Dl
“R?

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

29 |Khéa “L/R” tai may cat JO5, 07, 09, 11, 13 — Q0 22kV & vj tri Dl
wp »

30 | Lockout SF6 ctia may cat J05,07,09, 11, 13— Q0 22kV DI

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

32 | Dao noi dat J03, 07, 09, 11, 13 — Q8 22kV di m& DI
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33

Lénh cit cua may cat J05, 07, 09, 11, 13 — Q0 22kV tir hé thong | DI
SCADA

34 | Lénh dong cua 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 Dl
37 | Lénh dao cua lockout SF6 cia may cit JO5, 07,09, 11, 13-Q0 DI
22kV
38 | Tin hiéu dao ctia mach may cat JO05, 07,009, 11, 13 — Q0 22kV DI
hu héng
39 | Lénh cit tai chd cau may cat J05, 07, 09, 11, 13 — Q0 22kV DI
40 | Thuc hién dong cit dao ndi dat J15 — Q8 22kV tai chd DI
41 | May cat JO1 — Q0 22kV dang mo DI
42 | May cat J05 — Q0 22kV dang mo DI
43 | May cat J07 — 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 | Thuc hién dong cit tai chd dao noi dat JO1 — Q8 22kV DI
48 | Dao céach ly Q9 110kV dang m¢ Dl
49 | May cit J01 — Q0 22kV dang mo DI

4.1.3.2. Bing thong ké dau ra.

Bang 4.6. Bang thong ké dau ra phia 22kV:

STT Churc nang tin hi¢u ra Dang tin
hi¢u
1 | Mach déng may cat 22kV JO1 — QO DO
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2 | Mach cit may cit 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 —Q0 DO
5 | Mach dong va cat dao ndi dat 22kV J05, 07, 09, 11,13- Q8 DO
6 | Mach dong va cat dao noi dat 22kV J15 — Q8 DO
7 | Mach déng va cat dao ndi dat 22kV J01 — Q8 DO

4.2. THIET LAP PHAN CUNG.

1

LZHW Config - SIMATIC 300 Station

Station Edit Insert PLC View Options Window Help

0|28 % & ) OJ@ E W)

||SIMATIC 300 Station (Configuration) -- phamduytan- 01 G |Standerd |
= = = ¥& PROFIBUS DP
— 8 PROFIBUS-P4
! @PS D d - [ SIMATIC 300
2 CPU 315-2 DP(1) 007
o |l§ 0P
- 4[] CP-300
4 |1 DI3DCo4y :8;:”3035”
5| DIs2DCo4V o 0] Galoway
6 |l Diszocosy o 0] 300
7| DiaasDC2dv + (1] MPEXTENSION
5 || oisaocosy o 01 P53t
5 ||§ oszocaaviss o (] RACKA00
10 |[§ DO3ZDC24VA0 5 1 L sMan
1 <27 41300
w27 AlJAD-300
+ (0] 40300
ol UR +[17 DI-300
ﬂﬂ 2 +(21 DI/D0-300
Slat Module Order number Fimware | MPladdress | | addess | Qa.. +-(1 DO-300
1 PS5 307 54 BES7 307-1EADD-0AAD +(] Special 300
TR R e
el e + [ SIMATIC P Based Control 3004400
3 408 SIMATIC L Station
4 | Diaz0caw BES7 321-1BLOC-0AAD 0.3
5 || Dizzoca BES7 321-1BLOC-0AAD 4.7
6 | Dizoca BES7 321-1BLOC-0AAD 811
7 | Dizzocaw BES7 321-1BLOC-0AAD 12.15
8 | Dizzoca BES7 321-1BLOC-0AAD 16..19
9 |[] DO320C24V/05E  |BES7 322-1BLODAAD 2023 | {0l ctout meckies X
10 |[§ DO320C24V/05E  |BEST 322-1BLODAAD 2,27
1
Press F1 to get Help. Chg

Hinh 4.1. Hop thoai thiét 1ap phan ctimg cho CPU.
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4.3. PINH NGHIA PAU VAO, PAU RA.

K ;ISIMATIC Manager - pham duy tan 01
File Edit Insert PLC Yiew Options Window Help

X

0|82 & ||| da| [o 25| 2t

: [< e Fiker>

17| wBla| w2

'Ea:pham duy tan 01 -- C:\Siemens\Step I\S7proj\cpu3di4
| Sources Blocks

=B pharn duy tan 01
= SIMATIC 300 Station
=8 CPU N152DP(1)
+-E8 57 Program(1]

Opens selected object,

Chrl+alk+o

Cuk Chrl+3

Copy Chrl+C

Paste Chrl+y

Delete Del

PLC ]
Manage Mulkilingual Texts 3
Print 3
Rename Fz

Object Properties. .. Alk+Return

Special Object Properties

Hinh 4.2. Vao hdp thoai xac dinh chirc nang cac dau vao ra.

4.3.1. Bang phan chia chirc niing dau vao.

Bang 4.7. Bang phan chia chiic nang dau vao:
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4.3.2. Bang phan chia chirc ning diu ra.

Bang 4.8. Bang phan chia chiic nang dau ra:
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4.4, VIET PHUONG TRINH PIEU KHIEN.
4.4.1. Phuwong trinh diéu khién phia cao thé 110kV.
% Phuong trinh diéu khién mach déng may cit EO1 — Q0 110kV:
10.0x 10.1 = MO0.0
10.2x10.3x10.4 = MO0.1
MO0.0 + M0.1 = MO0.2
10.5x10.6x10.7x11.0 = MO0.3
11.1x11.2 = M0.4
11.3x11.4xM0.3 = M0.5
Q20.0 = (M0.2xM0.3 + M0.5) x M0.4
% Phuong trinh diéu khién mach cat may cat EO1 — Q0 110kV:
11.5x10.1 = MO0.6
11.6x10.3x10.4 = MO0.7
MO0.6 + M0.7 = M1.0
M1.0x11.7x12.0 = M1.1
12.1x12.2x11.1x11.2x12.3 = M1.2
12.4x10.4 = M1.3
Q20.1 = (M1.1 + M1.3)xM1.2
% Phuong trinh diéu khién mach dong va cat dao cach ly E0O1 — Q1
110kV:
12.5x12.6 = M1.4
12.7x13.0x13.1 = M1.5
M1.4xM1.5 = M1.6
13.2x13.3x13.4 = M1.7
13.5x13.6 = M2.0
Q20.2 = (M1.6 + M2.0)xM1.7
% Phuong trinh diéu khién mach déng va cét dao cach ly EOl — Q9
110kV:
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13.7x14.0 = M2.1
14.1x14.2x14.3 = M2.2
M2.1 +M2.2=M2.3
14.4x14.5x13.4 = M2.4
14.6x14.7 = M2.5
Q20.3 = (M2.3 + M2.5)xM2.4
% Phuong trinh diéu khién mach déng va cat dao ndi dat EO1 — Q15
110kV:
Q20.4 =15.0x15.1
% Phuong trinh diéu khién mach dong va cat dao ndi dat E0O1 — Q51
110kV:
Q20.5 = 15.2x15.1x15.3
% Phuong trinh diéu khién mach dong va cat dao ndi dat E0O1 — Q52
110kV:
Q20.6 = 15.4x15.5x15.3
% Phuong trinh diéu khién mach déng va cat dao ndi dat EOl — Q8
110kV:
Q20.7 = 15.6x15.5x15.7x16.0
3.3.2. Phwong trinh diéu khién phia trung thé 35kV.
% Phuong trinh diéu khién mach déng may cit HO1 — Q0 35kV:
16.1x16.2 = M2.6
16.3x16.4x16.5 = M2.7
16.6x16.7 = M3.0
17.0x17.1x17.2x17.3x17.4 = M3.1
Q21.0 = (M2.6 + M2.7+ M3.0)xM3.1
% Phuong trinh diéu khién mach cat may cat HO1 — QO 35kV:
17.5x16.2 = M3.2
17.6x16.4x16.5 = M3.3
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(M3.2 + M3.3)xI7.7x18.0 = M3.4
18.1x17.2X17.3X18.3 = M3.5
18.4x16.7 = M3.6

Q21.1 = (M3.4 + M3.6)xM3.5

% Phuong trinh diéu khién mach déng may cat HO5, HO7, HO9 — QO

35kV:

18.5x18.6 = M3.7

18.7x19.0x19.1 = M4.0

19.2x19.3 = M4.1

19.4x19.5x19.6 = M4.2
Q21.2 = (M3.7+ M4.0 + M4.1)xM4.2

% Phuong trinh diéu khién mach cit may cat HO5, HO7, HO9 — QO

35KV
19.7x18.6 = M4.3
120.0x19.0x19.1 = M4.4
110.1x(M4.3 + M4.4) = M4.5
110.2X 19.4x19.5x110.4 = M4.6
110.5x19.3 = M4.7
Q21.3 = (M4.5 + M4.7)xM4.6

% Phuong trinh diéu khién mach déng va cat dao nbi dat HOI — Q8

35kV:
Q21.4 =110.6x110.7x111.0

% Phuong trinh diéu khién mach dong va cit dao nbi dat HOS, HO7,

HO9 — Q8, 35KV
Q21.5 = 111.1xI11.2

% Phuong trinh diéu khién mach déng va cat dao nbi dat H11 — Q8

35kV:
Q21.6 =111.3x111.0x111.5x111.6x111.7
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3.3.3. Phuong trinh diéu khién phia trung thé 22kV.
% Phuong trinh diéu khién mach déng may cat JO1 — QO, 22kV:
112.0x112.1 = M5.0
122.2x112.3x12.4 = M5.1
112.5x112.6 = M5.2
112.7x113.0x113.1x113.2x113.3 = M5.3
Q21.7 = (M5.0 + M5.1 + M5.2) xM5.3
% Phuong trinh diéu khién mach cit may cét JO1 — QO, 22kV:
113.4x112.1 = M5.4
113.5x112.3x112.4 = M5.5
113.6x113.7X(M5.4 + M5.5) = M5.6
114.0x113.1x113.2x 114.2 = M5.7
114.3x112.6 = M6.0
Q22.0 = (M5.6 + M6.0)xM5.7
% Phuong trinh diéu khién mach déng may cét J05, J07, J09, J11, J13
—QO0, 22kV:
114.4x114.5 = M6.1
114.6x114.7x115.0 = M6.2
115.1x115.2 = M6.3
115.3x115.4x115.5 = M6.4
Q21.1 = (M6.1 + M6.2 + M6.3)xM6.4
% Phuong trinh diéu khién mach cit may cat J05, JO7, J09, J11, J13 —
QO, 22KkV:
115.6x114.5 = M6.6
115.7x114.7x115.0 = M6.7
116.0x(M6.6 + M6.7) = M7.0
116.1x 115.3x115.4x116.3 = M7.1
116.4x115.2 = M7.2
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Q22.2 = (M7.0 + M7.2)xM7.3
% Phuong trinh diéu khién mach déng va cit dao ndi dat JO1— Q8,
22kV:
Q22.3 =116.5x116.6x116.7
% Phuong trinh diéu khién mach déng va cat dao ndi dat JOs, J07, J09,
J11,J13- Q8, 22kV:
Q22.5=117.0x117.1
% Phuong trinh diéu khién mach dong va cat dao ndi dat J15— Q8,
22kV:
Q22.5 =117.2x116.6x117.3x117.4x117.5x117.5x117.7
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4.5. LAP TRINH BANG NGON NGU LADDER LOGIC.

K. SIMATIC Manager - phamduytan- 01
File Edit Insert PLC Wiew Options  Window Help

D[ (8% & [ma[@] sin] [@ == o)+ [<HoFiter> el »?|

'Ea‘.?:!phamduylan— 01 -- C:\Siemens\Step 7\S7projiphamduyt
] Sources

J SIMATIC 300 Station
= [@ crPums2DPO)
=425 57 Program(1]

Press F1 to get Help, | | | S

K] SIMATIC Manager - phamduytan- 01 _ (O] x|

File Edit Insert PLC ‘iew Options ‘Window Help
D[ (22| &2 dil[o % o) 5[E & [Hofen -1 2@

=& phamduytan- 01 %9 System data o OB o FC1 o FC2 o FC3

=l SIMATIC 300 Station
= [@ crus1520P))
=I-(z1] 57 Programi1]

(B Sources
‘@ Blocks

Press F1 to get Help., | | v

Hinh 4.3. Cac khdi chuong trinh 14p trinh.

Trang 104



Trang 105



