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CHE TAO MO HINH THUC TAP TRAM NGAT TRAM BIEN AP
TRONG HE THONG TRUYEN TAI PIEN NANG

BUILDING OF TRANSFORMER STATION MODEL FOR PRACTICING IN
POWER TRANSMISSION

TS.Truong Viét Anh,
Tran Quang Tho
DH Sw pham Ky thudt TP. HCM

TOM TAT

Pado tao ky sw van hanh cé trinh dg trong tram bién dp hay tram ngat trong nha mdy
dién hay tram trung gian trong hé thong dién luén la vin dé birc xiic cia nganh dién, cdc kj suw
mdi ra truong thwong chira cé dii tw tin dé viét phiéu thao tac hay xdy dung trinh tw cdc budc
ae thay déi cau triic van hanh ciia tram bién dp. Vin dé xdy dung mét mé hinh tram bién dp
¢6 nhiéu module vt 1y (thanh gép, may cat, dao cdch ly ...)dwoc trinh bay trong bai bdo nay
nham gitip sinh vién c6 thé mé phong bat cie mot tram bién ap nao trong thuc té va tién hanh
thue hanh thao tac dong/mo dao cach ly, may cat... phuc vu cong tac vin hanh hé thong dién.
Piém ddc biét la mé hinh thuc tdp c¢é hé théng gidm sat trinh tw thao tdc va bdo vi tri thao téc
sai ciia sinh vién dé vira hoc tdp va kiém tra trinh do nguoi van hanh.

ABSTRACT

Training operation engineers in transmission stations or switchgear substation is a
pressing task. The new engineers are usually not confident enough to write manipulation notes
or build steps for changing operation structure of transformer stations. This paper presents
the building of transformer station model in physical modules for practicing and simulating
transformer station (bus bars, circuit breakers, disconnected switches...) in training schools at
low price. In addition, the model also has a monitoring system of sequence of manipulations
and indicates the mistake positions of students who are trained.

I GIOI THIEU

Tram bién ap c6 vai trd hét sirc quan
trong trong hé thong dién nén co rat nhidu
nghién ctru khoa hoc vé tram, may bién ap va
cac van dé co lién quan khac, nhu cau k¥ su
van hanh tram 1a rt 16n do nhu cau phat trién
cua nganh di¢n. Tuy nhién viéc xay dung mot
mo hinh tram bién ap c6 kha ning vira nghién
ctru vira hd tro manh cho giang day thi it duoc
dé cap.

Trén thé gioi, cac hang san xuat dd dung day
hoc ndi tiéng nhu Delorenzo [1], Le Boyd [2]
hay Lab-Volt [3] cling cb ging dé dap ing
nhiing yéu cau nay nhung chi dung lai so do
tram bién 4p don gian & mirc so do hai thanh
gop, cac hé théng dao cach ly chua day du
nhung gia thanh rat dit va kho khin trong sir
dung, stra chira.

O Viét Nam, md hinh may bién ap da duogc cac
truong dai hoc k¥ thuat thuc hién va thi cong
dudi nhiéu hinh thuce, tuy nhién van chua

dap ing duoc yéu cau tao diéu kién cho ngudi
hoc c6 kha niang tu xay dung so d6 tram va
chitc ning canh bao va bdo cdo 16i khi thao
tac sai. Do d6 can phai c6 mo hinh tram, linh
hoat, mé phong dugc nhiéu so do thanh gop
¢o trén ludi dién Viét Nam

Bai bao nay trinh bay mo hinh véat ly chuyén
dung cho thi nghi¢m va thyc tdp van hanh
tram b1en ap dudi dang module dap ung dugc
yéu cau trén véi gia thanh thap

II. PHUONG PHAP TIEP CAN
1 Tiéu chi ciia mo6 hinh

Mo hinh vat 1y tram bién ap co céc



chirc ndng nhu sau: dugc thiét ké dudi dang
cac module dé c6 kha nang md rong, dap tung
duoc hau hét cac so do thanh gop ctia cc tram
bién ap tr 500kV tré xuéng hién c6 cua Viét
Nam; dam bdo tinh gido duc va rén luyén cac
k¥ ning van hanh tram quan trong; dé dang
stra chita va thay thé voi gia thanh rat thap dé
c6 kha nang thuong mai cao.

2. Tinh suw pham

MBS hinh ché tao dam bao tinh su pham, khong
gay phan cam cho ngudi hoc khi thao tac sai,

220/380V

P

Ché Tao M6 Hinh Thue Tdp Tram Ngdt - Tram Bién Ap Trong Hé Thong Truyén Tai Pién Ning

dam bdo tinh cong nghé, tinh an toan trong
giao duc, de st dung, d0 bén cao, tinh sang tao
cao, dap ung duoc ndi dung rén luyén k¥ nang.

3. So d6 nguyén ly

So d6 1y thuyét mo hinh tram dé nghi & hinh I dya
trén ndi dung mon hoc thyc tép cung cap dién va
cac yéu cau vé k¥ nang can dat duoc trong van
hanh tram.

Hinh 1. So do 1y thuyét mé hinh tram dé nghi

4. Nguyén ly phat hién 16i

Cin ctr vao yéu cau k¥ thuét ciing nhu nguyén
tdc van hanh cua dao cach ly. M6 hinh dao
cach ly ¢ hinh 2 dugc didu khién bang vi diéu
khién AT89S52. M6 hinh dao céach ly chi c6
thé diéu khién duoc (d6ng/mo) khi khoa SPS/
PLC dugc ndi tit lai v6i nhau. Vi diéu khién
nhan tin hiéu tir nat nhan ON/OFF dé diéu
khién dong mo dao cach ly va xuét tin hiéu
dén bao twong ung. Viéc kiém tra 16i duoc
thuc hién dua trén bién dong.

Khéa PLC
—
Nuat nhan ON/OFF

B6 khuéch dai
Chinh lwu

Role diéu khién

contactor

Vi xtv ly

Chuyén @i AID
Chuyén déi AD

‘Deén ON/OFF

o dién ap trén hai
thanh cai

Hinh 3.5 So db khéi mach diéu khién dao cach ly

Hinh 2. So' do khéi diéu khién dao cdach ly

Néu phat hién dao cach ly dong cit trong
trang thai co dong dién thi s& bao 16i (loa va
hai dén ON/OFF s& phat tin hiéu 18i véi tan s6
0,5 Hz). Tin hiéu 15i s& tu dong reset sau 20
chu ky bao 16i. Trén hinh 3 1a lwu dd giai thuat
chuong trinh chinh diéu khién dao cach ly.

DCL ==m& va
PLC duoc néi tit

PLC duoc néi tit va
DCL == déng

sai

Lwu db giai thuat chuwong trinh chinh

Hinh 3. Luu d6 gidi thudt chwong trinh chinh
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Tuong ty cho mo hinh may cit. Module may
cit duoc thiét ké co kha nang diéu khién tai
ch6 va diéu khién dong cat tir xa. Pé dicu
khién tai chd thi trén module may cit khoa
PLC va khoa Relay phai duoc nbi tit. Khi d6
nhan nat ON thi may cit s& dong, nhan OFF
thi may cit sé mo.

Nt nh&n ON/OFF

]

Didu khién contactor
Khéa PLC Xt ly tin higu

L
Bbén ON/OFF
Khéa RELAY

Ng6 ra tin hiéu output

Hinh 5.2 So' d6 khéi mach diéu khién may cét

|

Hinh 7. M6 dun may ct
Hinh 4. So' do khéi diéu khién may cdt

5. Cac mo dun da thi cong

Hinh 5. M6 dun dao cach ly

Hinh 8. M6 dun bg nguon an toan

III. XAY DUNG MO HINH VAT LY

1. Cac mo dun

M5 hinh tram dé nghi dua vao cac phan tich
& trén bao gdm cac thanh phan sau: bd ngudn
an toan; mo hinh duong day, cac may cit, dao
cach ly, tai R, L, C ¢6 diéu chinh; cac mo dun
mé rong; md hinh cac thiét bi do; bo day nbi
va gia d&. Cac thanh phan dugc xay dung nay
phai dam bao céc diéu kién an toan, do bén,
thAm m§ va tinh su pham cao, van hanh thuin
tién.

Hinh 6. M6 dun dao cach ly mo rong
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2. M0 hinh sau khi thi cong

Hinh 9. Mo hinh tram hoan chinh

3. So d6 nodi diay cho md hinh

Hinh 10 1a so 6 nguyén 1y cho mé hinh tram
dé thuc hanh van hanh h¢ thong thanh cai doi
cO may cat vong.

IV. KET QUA THi NGHIEM

M6 hinh da dugc thi nghiém van hanh trén
nhiéu so do tram, dudi day 1a mot bai thi
nghiém tiéu biéu. Thi nghiém nay duoc thuc
hién trén mé hinh dé nghi va trén mo hinh
san c6 cua De Lorenzo trong hai truong hop
la thao tac dung qui trinh va thao tac sai qui
trinh.

TCO

@ TCI
@

DCL1 DCL2 DCL3 DCL4 DCL5 DCL6

] e
MC4

Moudn 3 pha @
Tai R

Hinh 10. so @6 nguyén Iy mé hinh tram

1. Mé hinh 2 thanh gép cé may cat
vong

So d mo hinh thi nghiém nhu hinh 10 véi

ngudn cung cap 3 pha 380V, tai trd. Myc tiéu
1a Tuyén tap ky nang van hanh tram véi yéu
cau chuyén tai  khong gay gian doan dién. Luc
dau tai dugc cap ngudn qua thanh cai TCI, sau
d6 chuyén tai qua thanh cai TCII va tach TCI
ra dé stra chia.

Sau khi da thuc hién céc budc chuan bi, viét
phiéu thao tac va tién hanh thi nghiém theo
dang trinh ty thao tac nhu sau:

— Cap dién cho TCI: trude tién, dong dao
cachly DCLI, sau d6 dong MCl, luc nay
thanh ca1 TCI duogc cap nguon truc tiép
tir ngudn dién xoay chiéu 3 pha 380V.
bo ap trén TCL.U, = 380V.

— Cap dién cho tai: dong DCL3, sau d6
dong MC3. Luc nay tai da duogc cap dién.
Tiép theo, diéu chinh dé chi s6 Al va A3
la dong qua tai dat 0,6 A.

—  Capdién cho thanh cai TCII: dong DCL2,
sau d6 dong MC2 dé cap dién cho thanh
cai TCII qua hé théng dudng day truyén
tai. Do dién ap trén thanh cai TCII: U
= 420V. Lic nay c6 su chénh léch gitra
dién thé trén TCI va TCII 1a 40V (do ¢6
hién tugng dung dan trén duong day).

— Néi may cit vong: dong DCL5, DCL6,
sau d6 dong may cit vong MC4 dé ndi
dang thé giira hai thanh cai TCI va TCIL.
Do dién ap trén thanh cai II: U, = 380V,
Do di¢n ép trén thanh céi I. U, = 380V.

— Chuyén tai tir thanh cai TCI sang thanh
cai TCII: dong dao cach ly DCL4 dé
chuyén tai. Luc nay tai duoc cip ngudn
tir hai thanh céi. Tiép theo, m¢ dao cach
ly DCL3. Bén day, tai chi hoat dong trén
thanh cai TCII va chi sb A2 bang A3.

— Co lap thanh cai TCI: mo MC4, md
DCLS5, DCLG6; tiép theo m& MC1 rdi
dén mo DCLI1. Dén day, viéc chuyén tai
tur thanh céi TCI sang thanh cai TCII da
hoan thanh.

Dén day ta lap lai thi nghiém
nhung cd tinh thao tac sai tht ty trong quéa
trinh thao tac. Tuong tu, cho thuc hién thi
nghiém trén mo hinh sén c6 ctia De Lorenzo.
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2. Nhin xét két qua:

Két qua trong cac truong hop thi nghiém
trén cho thay: thong s6 dong dién va dién ap
trén moé hinh dé& nghi twong ty voi md hinh
tai [1,2]. Tuy nhién, md hinh dé nghi c6 kha
nang mo rong véi nhitng so dd tram phtc tap
hon va thong bao vi tri nguoi hoc thao tac sai
néu co trong sudt qua trinh van hanh. Trong
khi ddy, tai mo6 hinh [1] chi cdm ngudi hoc
thao tac sai bang cach dung khoa lién dong,
con tai [2] nguoi hoc chi biét c6 sai sot trong
qua trinh thao tdc ma khong chi 10 vi tri thao
tac sai.

Mat khidc m6 hinh nay da duoc khao sat y
kién cua sinh vién [4] sau khi 1am thi nghiém,
nguoi hoc that sy thich tha khi thye tdp van
hanh tram trén md hinh dé nghi hon cac moé
hinh cta [1,2] do nguoi van hanh biét dugc
ngay nguyén nhan khi thao tac sai qui trinh.

V. KET LUAN

1. Mo hinh dap ng dwgc nhirng yéu cau
diit ra va duoec thi truong chip nhén
—  Pap ung dugc hau hét cac so d6 thanh
gop cua cac tram bién ap tir 500kV tré
xuéng hién c6 cua Viét Nam

— Dbuoc thiét ké dudi dang cac module dé
c6 kha nang mo rong
— bDPam bao tinh gido duc va rén luyén céc

k¥ nang van hanh tram quan trong

— Dé dang sta chita va thay thé voi gia
thanh rat thap
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— (6 kha nang thuong mai cao vi nhu cu
16n va gia thanh ré. M6 hinh ciing da
dugc dua vao st dung ciing nhu chuyén
giao cho mot s6 co s ddo tao va cho két
qua tot.

2. Tinh sw pham dwgc danh gia cao

Sau mot thoi gian dai dua vao st dung cung
cac tai liéu hudng dan chi tiét, va qua khao sat
¥ kién nguoi hoc cho thdy mé hinh da dam
bao tinh su pham, tinh cong nghé, tinh an
toan trong giao duc, dé st dung, do bén cao,
tinh sang tao cao, ddm bdo md rong cho céac
nghién ctru khoa hoc c6 lién quan.
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