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TOM TAT

Diéu do ludi dién va cac tram bién &p 1a céng viéc quan trong nham dam bao van hanh
an toan cho ludi dién va chi phi san xuét, truyén tai va phan phdi dién ning thap nhat. Cong
tac diéu d6 ludi dién can nhiéu thong tin, nhan vién diéu d6 phai c6 kha ning xu ly thdng tin
kip thoi dé dam bao cho viéc ra ménh lénh thao tac nhanh chéng, chinh xac, tranh tinh trang
mét an toan cho ngudi va thiét bi. Viéc xay dung tng dung dé hd tro, huan luyén cac ky thuat
vién va diéu do vién nganh dién nhim nam bét so d, cac budc thao tac 1a hét sic can thiét.
Diéu nay mot mat s& nang cao kién thirc mat khac gitp tang sy tu tin, giam céc sai pham khi
thao tac trén cac hé thdng that. Hién nay viéc st dung cac chwong trinh cua cac hang nudc
ngoai gap kho khin trong mo rong thém ti¢n ich, chirc ndng trong van hanh luéi di¢n va tram
bién ap ddi véi cac don vi tai Vit Nam. Bai bao nghlen cuu, xay dung ung dung nham hd trg
huan luyén thao tac cac tram bién ap truyén tai dién. Ung dung duoc xay dung bang ngon ngi
C#. CAu triic chuong trinh cua tng dung bao gom sira chira, khoi phuc déi voi phan tu thiét bi
dién theo quy trinh diéu d6 hé théng dién quéc gia.

Tir khéa: Didu do, ludi dién, tram bién ép, thiét bi dién, hé thng thong tin.

1. MO PAU

Pé dam dwong duoc nhiém vu diéu hanh ludi dién trong d6 c6 cac tram bién ap, diéu do
vién can duogc dao tao mot cach co hé théng phi hop véi thuc té van hanh cling nhu tao dugc
kha nang phan tng véi cac tinh hu0ng xay ra [1]. Viéc huan luyén dao tao diéu do vién 1a hét
sirc quan trong, no quyet dinh dén toan bg yéu cau vé hoat dong ciia hé thong dién trong d6 co
su 6n dinh cua hé thdng, sy an toan vé ngudi va thiét bi trong van hanh, tinh hiéu qua cua quéa
trinh san xuat, truyén tai va phan phdi dién ning [2, 3].

Trén thé gisi da co nhidu chwong trinh giai tich, md phong vé ludi dién va tram bién ap
nhu PowerWorld, PSS/E, ETAP... [4-6]. Cac chuong trinh nay da tham gia trong dao tao k¥
thuat vién nganh dién ciing nhu hd tro, dao tao déi véi diéu do vién luéi dién, tram bién ap.
Mot s6 chuong trinh ¢ thé tich hop véi cac chuong trinh giam sat diéu khién va thu thap dir
liéu SCADA cua ludi dién cu thé tai cac don vi. Tuy nhién, viéc sir dung cac chuong trinh cta
cac hang nudc ngoai tai 6 mot s6 kho khan. Do 1a:

- Céac chuong trinh nay thuong phuc tap, khéi luong 16n, gia thanh cao, vuot qua kha
nang cua cac don vi nho.

- Viéc xay dyng ciing nhur mé rong cac ndi dung lién quan dén cdng tac sira chira, khoi
phuc cac phan tir thiét bi dién, dwa ra canh bao theo quy trinh diéu do hé théng dién Quéc gia
theo cac so dd cu thé van la mot han ché cua cac chuong trinh nay. Bén canh do, viéc 1ong
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ghép hd tro céc thong tin, kién thirc vé an toan dién, quy trinh diéu do ludi dién phuc vu cho
van hanh ciing 1a han ché cua cac chuong trinh nudc ngoai.

- Céc chuong trinh nay thuong khdng co6 ma nguon nén viéc phat trién, ma rong thém
cac chirc nang, tién ich doi vai cac don vi tai Viét Nam 1a chua thé thuc hién dugc.

Chinh vi nhiing 1y do d6 tac gia da nghién ciru xay dung tng dung hd tro huan luyén thao
tac céac tram bién ap truyén tai dién va nhirng két qua dat sé€ dugc trinh bay trong bai bao nay.

2. TONG QUAN CONG TAC PIEU PQ LUOI PIEN
2.1. Phan cép diéu dd hé théng di¢n
2.1.1. Piéu do hé thong dién quac gia

Diéu do hé thng dién Quéc gia la cAp chi huy van hanh cao nhit cia hé théng dién, noi
phat di céc lénh chi huy van h{Smh toi cap diéu do hé thong dién mién, nha may dién thudc
quyén dieu khién, cong ty truyen tai dién, tram 500 kV va nhiing don vi khac cd chuc ning
quan ly van hanh trong hé thong dién [1].

Céc chirc nang cua trung tim diéu do hé théng dién Quéc gia:

- Lap phuong thirc hoat dong va chi huy van hanh hé thong dién Quéc gia tir cac khau
truyen tai dén phén phoi dién nang theo quy trinh nhiém vu va phan cap diéu do hé thong dién
Quoc gia da dugc phé duyét.

- Quan ly hé thong SCADA (giam sat diéu khién va thu thap dir lieu)/EMS (hé thdng
quan 1y nang lugng) phuc vu san xuat.

- Hoat dong tu,va‘i’n trong linh vuc 1ap bao cao nghién ctu tién kha thi, bao céo nghién
ctu kha thi, thiét ké Iép dat hé thong role bao vé va ty dong hoa hé thong dién, hé thong
SCADA/EMS va hé¢ thong may tinh chuyén dung va cac dich vu khéc lién quan den tinh toan
hé thong dién, thiét bi dién, ing dung tin hoc, dicu khién vao san xuat.

- Quan ly, thiét ke, Iap dit, bao quan, sira chita h¢ thong thdng tin vién thdng phuc vu
diéu hanh san xuat kinh doanh trong hé thong dién theo quy ché phén cap cua tap doan dién
luc Viét Nam EVN.

- Thyc hién cac dé tai nghién cttu khoa hoc va @ng dung vao san xuét.
2.1.2. Piéu d hé thong dién mién

Diéu do mién 1a noi phat di cac 1énh van hanh toi cap diéu do ludi dién phan phéi, nha
may dién thuoc quyén diéu khién, cong ty truyén tai dién, tram dién va cac don vi khac c6
chire nang quan 1y van hanh trong hé thong dién mién.

Diéu do dién mién c6 nhiém vy truyen dat chi thi cua lanh dao tong cong ty dién luc Viét
Nam hoac cua Giam dbc didu do Quéc gia t6i cac don vi 1én EVN hoic diéu d6 Qubc gia vé
c4c van dé lién quan dén cong tac van hanh hé thng dién [1].

2.1.3. Piéu do hé thong dién phan phoi

Diéu do ludi dién phan phdi 1a noi phat di cac 1énh van hanh t6i céc tram dién, tram b,
tram diesel, tram thuy dién nho thugc quyén diéu khién va cac don vi 6 chitrc nang quan ly
van hanh truc thudc cong ty dién luc, dién luc tinh, thanh pho.

Diéu do ludi dién phan phéi cé nhiém vu truyen dat chi thj cta lanh dao cong ty dién luc,
dién luc tryc tiép, hoic cua giam ddc diéu do mién téi cac don vi va bao céo caa cac don vi
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1én cong ty dién luc hoic diéu do mién vé céc van dé lién quan dén cdng tac van hanh ludi
dién phan phoi thuoc quyeén dieu khién.

_ Phan cép diéu khién, quan Iy thiét bi va nhigm vu, t0 chirc, yéu cau dao tao cta ting cp
diu d6 va nhan vién diéu d6 dugc quy dinh cu thé trong quy trinh diéu d6 hé thong dién Quoc
gia do By Cong thuong Viét Nam ban hanh [1].

2.2. Nhiém vu chung ciia cong tac diéu do hé thong dién

Nhiém vu trong tdm ciia cong tac diéu do hé thong dién:

- Cung cép dién an toan, lién tuc cho khach hang.

- Pam bao sy hoat dong 6n dinh cua toan hé thong dién.
- Pam bao chit lugng dién ning.

- Pam bao hé thong dién van hanh kinh té nhat.

Trong cong tac didu do hé thdng dién, céc cp diéu do va don vi khac lién quan dén cong
tac diéu do phai tranh thu cac tiéu chuan, quy pham quy trinh, quy dinh chuyén nganh va cac
vin ban phap luat hién hanh do cac co quan c6 thdm quyén ban hanh.

2.3. TAm quan trong cia viéc huan luyén va hd tro cac thuc tap vién, diéu d vién trong
qué trinh van hanh lwoi dién

2.3.1. Tam quan trong cua viéc huan luyén cdc thao tdc trén so do

Thao tac trén so d6 ludi dién 1a cdng viéc chinh cia cac diéu do vién ludi dién phan phéi
ndi riéng va cac k¥ su dieu hanh hé thong di¢n noi chung. Vi vay trong cong tac dao tao dieu
d6 vién thi cong viéc thuc tap thao tac van hanh chiém mot vi tri quan trong.

C6 nhiéu hinh thirc luyén tap thao tac van hanh ludi dién, c6 the thyc tap vé thir ty trén
giay, thao tac trén cac so d6 md phong, thao tac trén thuc té.

Viéc thuc tap thao tac trén gidy thiéu sy sinh dong, khong tao cho ngudi thuc tap duoc
cac kha ning phan ng can thiét trude cac tinh hubng. Ludi dién dang van hanh khéng thé tro
thanh déi tuong dé luyén tap thao tac ciia cac thuc tap vién didu do vi vay can thiét phai co cac
so d6 mo phong dé gitp cho cac thyc tap vién lam quen véi cac Iénh thao tac.

Viéc thyc tap Iénh thao téc trén so d6 mod phong gitip cho thuc tap vién didu do rén luyén
k§ nang thao tic, nam Vu'ng cac nguyen tic co ban trong thao tac van hanh thiét bi, tao kha
nang phan @ng nhanh va chinh xac véi cac tinh hudng, 1am quen vai viéc chuyén doi cac
phuong thic xay ra trong thuc té van hanh, gidp ho an tam hon véi cong viéc thao tac thuc té
trong thoi gian sip téi.

2.3.2. Hé thong thdng tin hé tro phuc vi cong tac vdn hanh

_ Nhirng thong tin hd trg dé phuc vu cong tac van hanh la h¢ théng thdng tin tong hop bao
gom [2]:

- Hé théng quy trinh quy pham, trong d6 ¢6 céc quy trinh chung vé k§y thuat an toan
dién, vé quy pham thlet ké dién, vé quy pham k§ thuat van hanh nha may dién va luéi dién,
cac quy trinh cu thé vé& van hanh stra chira thiét bi, vé van hanh va xt ly su ¢ cac tram trung
gian, cac duong day dién...

- Hé théng cac so d6 phuc vu cong tac van hanh, cac théng sé ludi dién, thiét bi dién.

- Hé thong cac chwong trinh tinh toan hd trg cong tac van hanh nhur:
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+ Céac chuong trinh tinh toan ngan mach va chinh dinh role.

+ Céac chuong trinh tinh toan ché d6 xac 1ap hé thong dién.

+ Céac chuong trinh tinh toan phan b céng suat trong hé thong.

- Hé thdng thong tin va cac thiét bi hd trg, phuc vu cdng tac van hanh... va nhiéu thong
tin Kinh té, xa hoi lién quan khéac.

- Viéc cap nhat va bo sung nhiing thong tin mai lién quan dén qué trinh van hanh 12 can
thiét va duoc thuc hién thuong xuyén, qué trinh nay lam cho khoi lugng kién thicc ngay cang
day da hon va phyc vy tot hon cho cong tac van hanh.

Trong qua trinh van hanh diéu d6 vién can phai kiém tra va phé duyét cac phiéu thao tac
cua minh trugc khi ra 1€nh cho nhan vién cap dudi, viéc dua ra duoc cac thao tdc mau tng voi
cac tinh huong c6 san sé€ ho trg tich cyc nhicu hon cho nguoi van hanh, tao nén sy an toan
tuyét doi cho nguoi va thiét bi.

Cac thong tin lién quan dén qua trinh van hanh 1a lwong théng tin tong hop dé hinh thanh
kién thirc va ky nang van hanh ludi dién.

2.4. Tong quan vé so' dd va quy trinh diéu d¢ vién tram bién 4p 110 kV Binh Pién
Tram bién ap 110 kV Binh Dién dugc xay dung theo két ciu cua mot so do tir giac

(Hinh 1). Bay 1a tram bién p quan trong trong so dd ludi dién Thanh pho Hué, c6 nhiém vy
cung cap dién cho 2 xuat tuyén dén tram 220 kV Hué (E6) va tram 110 kV Van Xa (ES).

Dén Tram 220KV Hué (E6) Bén Tram 110kV Vén Xé (E5)
- N\
ATM ATM I
TUC13 >~ 17178 TUC14 || 174-76
Ca Cat
TUC13 17-7 TUC14 1747
D @ \
nlbE =Sl 17174 c14 [ & S|l 174-74
="l 172-34 >l 171-34 >l 17344 >l
172-3 171-3 1734 174-4
=l 172-35 > 17135 Il 17345 > 17445
172 . m7m 173 174 .
=11 17225 Lo~ 171415 >y 17315 Loy 17425
1722 1711 1731 174-2
o)) 17224 Loy 17114 o>y 17314 o>l 174-24
ci12
~H cn
LD o~ 13134 - >l 132-34
S LoD
TUC12 1313 © e =
ATM N TUCTI
Tuci2 >l 131-38 ATH >l 13238
ca 4 TUCT (1)
n (N Cat T2 Li:)
) @)
901 ‘ 902
H1 () H2 ()

Hinh 1. So @6 Tram bién 4p 110 KV Binh Dién
S0 dd tir giac 1a mot dang cia so d6 da gidc c6 4 may cit ding dé bao vé cho 4 mach.

Moi mot mach duoc bao vé bang 2 may cat nén khi sua chira, kiém tra mot may cat bat ky thi
khbng bi mat dién.

So d6 tir gidc tram phan phdi dugc thiét ké bao gom:

- Hai t6 may phat H1 va H2 c6 tong cong suat 1én dén 44MW véi dién ap dinh muc 1a
10,5 kV, cose = 0,85.

- Hai may bién &p T1 va T2 c6 tong dung lwong (cong suat biéu kién) 1a 60MVA voi dién
ap dinh muc 14 10 kV.
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- Bon thanh cai C11, C12, C13, C14 duoc sap xép theo md hinh tir gidc, voi cap dién 4p
110 kV, c6 nhiém vu chinh dung dé dau noi véi cac phan tir trong hé thong dién nhu: duong
day, may bién &p, may cat, dao cach ly, bién dong...

- Hai may cit hop bo 901 va 902, bon méy cit khi SF6, 171, 172, 173, 174 dung dé dong,
cat phuc vu cho céng tac stra chita hay khoi phuc tram vao van hanh.

- Tam an céch Iy 171-3,171-1, 172’—3, 172-2, 173-4, 17371, 174—4, ’174—2. Hai dao cach
ly cua 2 xuat tuyén den tram 220 kV Hue (E6) la 171-7 va xuat tuyén den tram 110 kV Vén
X4 (E5) la 174-7. Hai dao cach ly 131-3 va 132-3 dwgc ghép noi gitra 2 may bién &p T1, T2
va 2 thanh cai C11, C12.

- S0 d6 con ¢o 4 aptdomat ding dé dong cat cac TU (bién ap do ludng).

- Ngoai ra con cd thém cac dao tiép dia thanh cai, may cit, dao céch ly va cac xuat tuyén. ..

3.XAY DUNG CHUONG TRINH HUAN LUYEN PIEU PQ VIEN TRAM BIEN AP 110 KV
3.1. Giai thiéu ngbn ngir 1ap trinh C#

Chuong trinh dugc viét bang ngdn ngit C#, day 1a mot ngon ngit 1ap trinh huéng dén dbi
tugng phét trién boi Microsoft. C# dugc xay dung trén nén tang hudng dén dbi twong ving
chac. C# c6 thé hd tro thiét ké vé hinh anh, do hoa, am thanh, truy xuét dit ligu, 1ap trinh
mang... [3]. V&i C# cho phép ngudi ding xay dung cac wng dung bang cach chon cac thanh
phan cong cu c6 san tir cac cong cu (Toolbox) dit chiing vao Form (ctra s6 chuong trinh), 13p
ghép va tao nén mét (g dung hoan chinh. Trong ngdn ngir C#, vai ting ddi tuong doc 1ap thi
tinh hudng va phuong thirc doc lap.

Hinh 2. Giao dién chuong trinh 1ap trinh C#

3.2. Ung dung C# xay dwng @ng dung hd tre huin luyén thao tac tram bién &p truyén tai

Céc thao tac chu yéu & cac tram trong ludi dién phan phol va truyén tai bao gom sira chira,
khdi phuc céc phan tur thiét bj dién nhu may bién ap, may cit, thanh gop, dao cach ly, xuét
tuyén... Trong pham vi caa nghién ciru ndy, viéc xay dung cac phan tir thiét bi dién trén s& duoc
xay dung bang ngén ngir C#. Tir thanh cdng cu ctiia C#, cac phan tir thiét bi nhu shape, line,
textbox, listbox s& duoc lya chon dé xay dung cac so dd mach dién tai cira s6 chuong trinh. Qua
trinh viét code cho céac phan tir thiét bi dua theo thuat toan cua chuong trinh (Hinh 3).
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| Chon ché b thao tic |
v

| Chon thidt bi thao tic |
ad
e

| Budc thao tic thir nhit ]

[ Hién thi taéne bio 13i
| Thuchien thao tac thenbdt |
a.l
i, 4
| Bude thao tic thit hai |
| Hién thi thénz bio 3i
Thue hién thao tac thir hai
| . |
ik 4
Budc thao tic cudi
| . |
[ Hién thi théne bio 161

| Thue hin thao tic cudi |
¥
I Xuit phisu thao tic l

Hinh 3. Thuat toan chuong trinh

Thuat toan ciia chwong trinh dwoc xay dung dua theo Quy trinh diéu do hé thong dién quéc
gia. Trong d6 trinh ty thao tac sira chita, khdi phuc cac phan tir thiét bi dién duoc thuc hién theo
dung quy trinh véi c&c loai so d6 cia phan dién trong tram bién &p. Vi du ddi vai thao tac sira
chira Thanh céi C11 d6i véi so d6 Tram bién 4p 110 KV Binh Bién thi trinh tu nhu sau:

Cit May cat 171

Cit May cat 173

Cit May cat hop bo 901
Cit Dao cach ly 171-1

Cit Dao cach ly 171-3.
Cit Dao cach ly 131-3.
Cat ATM TUC11.

Pong Tiép dia 171-14.
Dong Tiép dia 171173-14.
DPong Tiép dia 171 131-14.

Trong qué trinh thao tac, néu cac budc thao tac 1a ding, khéng cd 18 thi chuong trinh s&
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hién thi noi dung cac budc thao tAc & bang bén phai cia man hinh churong trinh (Hinh 4).

+ Chudng trinh hun luyén van hanh tram phan phai - (Thao tac dua C11 ra sta chial - o x

o Siachda Khéiphuc TroGitp Thodt chuomg trinh -8 x
Bén Tram 220KV Hué (E6) Bén Tram 110KV Van Xé (ES)
\ ~ :
ATM N ATM \ Thong tin thém
Tuct3 > 17176 TUC14 =l 17476
Ch Ca
TUC13 2 TUCH4 it @D 2
o - { ¥ =
& < N A ) )
salls >l 17174 cu[® >l 17473 ~ 0] @ 1 @
|| 172-34 >l 171-34 ol 17344 >
1723 1713 1734 1744
Il 17235 > 17135 >l 17345 ]|l 174-45 Trinh tu thao tac
172 7 173 174
>l 17225 S 171415 oy 17315 BESS 174-25 Busc1: CAatMC171
I I T I I Buoc2 CAtMC 173
172-2 1711 17341 174-2 Buéc3:  Cat MCHB 901
18 172-24 . 171-14 B 17314 b3 it Budc4: CatDCL 1711
B I i I i 1742 Busc5  CAtDCL173-1
= Budc6: C&tDCL 1313
N Busc7. CAtATM TUCT
@ —— 131-34 =~ 4
A4 [ i Lo I 1324 Busc8  Dong T 171-14
TUC12 131-3 1323 Budc9. Dong TD 173-14
ATM ~ TUcT1 Budc 10: Déng TO 131-34
Tew ) >l 13138 ATM >l 13238
- 1 Tc 6N} S61Githaotac: 0
T\ Bing T2 Ny
> (%r
901 T 902 i
H1 (rv) H2 (’f\,) Xulk phigu thao tac

DIEN CHUONG TRINH VAN HANH TRAM PHAN PHOI 110KV - THUY DIEN BINH

Hinh 4. Giao dién stra chira C11

Sau khi hoan thanh dang céc thao téc, ndt “Xuat phiéu thao tac” s& xuét hi¢n. Phiéu thao
tac c6 thé duogc xuat bang trinh Office Microsoft nhu Hinh 5.

Tén don vi PHIEU THAO TAC S6 phiéu:...
------------ 1050 ssdinmm:

Nhiém vy thao tic: SUA CHUA C11

Nguoi ra I¢nh: chire vu......

Ngudi nhén 1énh: chirc vu:

Nguoi giam sat: Bic an toan:

Nguoi thao tac: Bic an toan:

Luu y:

Trinh ty thao tic

Stt | Trinh ty dong cit thiét bj | Danh ddu | Stt | Trinh ty dong cit thiétbi | Danh diu
thuc hién thuce hién

1 | Cit may cit 171 6 | Citdaocachly 131-3

2 | Cit may cit 173 7 | CitATM TUC11

Hinh 5. Giao dién xuét phiéu thao tac

Trinh tu cac budc thao tac duoc lap trinh dé rang budc 13n nhau. Khi thao tac sai ¢ dau
thi chwong trinh s& hién thi théng bao 15i & d6. Vi du nhu khi stra chira thanh cai C11, néu thyc
hién cat may cat hop bo 901 truéc méy cat 171 va may cat 173 thi chuong trinh s& hién thi
thong bao 16i. Khi két thic qua trinh thao céc, néu thuc hién 1a dung thi phiéu thao tac moi
dugc xuat. Ngoai ra, trong qué trinh thao tac néu c6 budc thao tac khong lién quan dén qua
trinh sira chita/khdi phuc phan tir thiét bi trong ng thi chuong trinh sé& hién thi thdng béao 15i
nhu Hinh 6.
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Dén Tram 220KV Hué (E6)
ATM
T3 | 171-76
FUCT3 1717
i & Sl 17174
="l 17234 >l 17134
1723 1713
F=>—ll 17235 >l 17138
172 . 7
|1 17225 S| 17115
172:2 1711
Lo 17224 Coegy 17114
ci2
c1 —y
-@ ——,—m 131-34
TUuC12 133
ATM
T2 I:'\'ﬂl 13138
T
901
H (",

Dén Tram 110kV Van Xa (E5)

ATM
Tt S|l 17476
TUC4 pie
cl4 @ S—{ll 174-74
Sl 17344 Sl
1734 174-4
S| 17345 ||| 17445
173 174
s
X

Thao tac ndy khdng lién quan dén viéc dua thanh cai C11 ra st chin 24

Tuc1

,.
Sl 13238

12

902

- )

Hinh 6. Giao dién thong bao 15i

Théng tin thém

~nl o B0

Trinh W thao tac

Budc1 CAIMC171
Budc2 CAtMC173
Budc3  Cét MCHB 901
Budc4: CADCL171-1
BudcS CAtDCL 1731
Budc6:  CAtDCL 1313
Budc7 CAtATMTUCTI
Budc8  Doéng TD 17114
BudcO.  Déng TD 173-14
Budc 10: Déng TO 13134

$6 131 thao tac: 0

Xuit phiéu thao téc

Sau khi thyc hién dung cac budc thao tac, hop thoai thong bao qua thao tac da hoan thanh

s& xuat hién nhu Hinh 7.
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Théng tin thém

Trinh t4 thao tac

Budc1. CAtMC 171
Budc2 Catmc 173
Budc3  Cat MCHB 901
Buéc4:  CatDCL171-1
Buéc5  CatDCL 1731
Buéc6: CatDCL 131-3
Budc7. CA&LATMTUCT1
Budc8: Dong TD 171-14
Budc9  Déng TD 173-14
Bu6c 10: Déng TD 131-34

[ ANHANHTRAMPRIN PHOUHOKY - THUYDIENBINHDIEN CHUONGTRINEY
Hinh 7. Giao dién thong béo thao tc hoan thanh

Bén canh do, trong qua trinh thao tac néu nguoi sir dung mudn xem chi tiét hinh anh,
th()ng, sO cua cac phan tur thiét bi thi ¢ thé dua con tré dén vi tri thiét bi twong (rng d€ quan sat
chi tiét cac thdng tin vé doi twong nhu Hinh 8.
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N CHUONG TRINH VAN HANH TRAM PHAN PHOI 110KV - THUY DIEN BINH DIE

Hinh 8. Giao dién hién thi hinh anh thiét bi
4. KET LUAN

Vén d¢ diu do ludi dién va tram bién &p 1 rat quan trong va trong thuc té viéc xay dung
chuong trinh huan luyén va trg gitip cho dicu do vién c6 y nghia thict thuc. Bai bao nay da xay
dung mot tng dung nham ho tro diéu do vién ap dung doi vai Tram bién ap 110 kV Binh Bién
va c6 mot sO wu diém nhu sau:

- Ung dung 1a don gian, d& dang st dung, phd hop véi thyc té van hanh tai cac don vi.

- Ung dung c6 ma ngudn nén c6 thé ma rong, phét trién thém néu so do thay dbi.

- Ung dung c6 the p dung déi voi cac don vi dé bdi dudng, huan luyén vé cong tac
dieu dg, van hanh Iuéi dién va tram bien ap. Ur]g dung nay con gilp cho sinh vién ti€p can
thao tac so do trong tram bien ap cua cac hoc phan Nha may di¢n, Cung céap dién, tao sy sinh
dong trong hoat dong dao tao cling nhu nam rd cac quy trinh thao téc.

Kha nang mo rong va ung dung caa nghién cuu:

- Viéc s dung ngon ngix C# 1p trinh theo huéng mo c6 thé ma rong cho viéc lap trinh
huan luyén diéu do vién ddi vai cac so do6 khac cua ludi dién.

- Xay dung chuong trinh diéu khién thyc trén mot sb thiét bi co trang bi tu dong hoa
nhu may cat, dao cach ly... trong cac chuong trinh SCADA/DMS.
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ABSTRACT

DEVELOPING AN APPLICATION TO SUPPORT THE TRAINING OF OPERATING
PROCEDURES FOR ELECTRICAL TRANSMISSION TRANSFORMER SUBSTATIONS

Tran Phuong Nam*
Hue Industrial College, 70 Nguyen Hue Str., Hue City
*Email: tppnam@hueic.edu.vn

Dispatch of electrical grid and transformer substations is crucial to ensuring the safe
operation of the grid and minimizing the costs of electricity production, transmission, and
distribution. Grid dispatch requires abundant information, and grid operators must be capable
of processing information promptly to ensure quick and accurate execution of commands,
avoiding danger to both people and equipment. Developing applications to support and train
technicians and grid operators in understanding diagrams and operational procedures is
essential. This not only enhances knowledge but also boosts confidence and reduces errors
when operating real systems. This article researched and built an application to support
training in the operation of power transmission transformer stations. The application was built
by C# language. The program structure of the application includes repair and restoration of
electrical equipment elements according to the national electricity system dispatching process.

Keywords: Dispatch, electrical grid, transformer substation, power quality, information system.
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