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TOM TAT

Tén dé tai: Thiét bi dong cat ngudn du phong ATS cho céc tram BTS
Sinh vién thyc hién: D3 Viét Huy

S6 thé SV: 105200334 Lop: 20TDH2
Sinh vién thyuc hién: Phan Ngoc Thinh
S6 thé SV: 105200345 Lop: 20TDH2

Trong hé thdng thong tin di dong, cac tram BTS (Base Transceiver Station) dong vai tro
then chét trong viéc truyén nhén tin hiéu. Dé dam bao tinh lién tuc va 6n dinh trong hoat
dong, cac tram BTS can duoc cung cip dién nang lién tuc, ngay ca khi ngudn dién ludi
gip su cd. Do do, viéc thiét ké va trién khai hé théng chuyén nguén tu dong ATS
(Automatic Transfer Switch) 13 can thiét nham tu dong chuyén doi giira nguon dién luéi
va ngudn du phong (mdy phat dién).

Do 4n nay tap trung nghién ctru, thiét ké va ché tao thiét bi ATS c6 kha nang:
Tu dong giam sat tinh trang dién ap nguon ludi.
Khi mét dién, ty dong khoi dong may phat va chuyén mach sang ngudn du phong.

Khi dién luéi trd lai 6n dinh, tu dong chuyén lai va tit may phat sau thoi gian tré an
toan.

C6 tinh ning diéu khién bing tay trong trudng hop can thiét.

Hé théng st dung PLC Siemens LOGO!, két hop vdi cac cam bién dién ap, ro le,
contactor, va cac mach bao vé dé dam bao hoat dong an toan va chinh xac. Déng thot,
giao dién giam sat va diéu khién c6 thé hién thi trang thai ngudn, canh bao 15i va ghi
nhan lich str chuyén mach.

Thiét bi ATS duoc thiét ké phu hop voi diéu kién moi truong cua cac tram BTS, hoat
d6ng 6n dinh, d& bao tri, gitip nang cao do tin cdy trong viéc cung cap dién va giam thiéu
thoi gian gian doan dich vu vién thong.



DAIHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAIHOC BACH KHOA Doc lap - Ty do - Hanh phiic
KHOA PIEN

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S6 thé SV Lép Nganh

1 | D6 Viét Huy 105200334 | 20TDH2 | K¥ thuat diéu khién va ty dong
hoa

2 | Phan Ngoc Thinh 105200345 | 20TDH2 | K§ thuat diéu khién va ty dong
hoa

1. Tén dé tai do an:
Thiét bi dong cit ngudn dy phong ATS cho céc tram BTS
2. Dé tai thuée dién: AC6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Cdc s6 liéu va dit lidu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung
Db Viét Huy Lam phan co khi ctia dy an, néi day céc thiét bi, viét
2 Phan Ngoc Thinh bao cao

b. Phan riéng:

TT Ho tén sinh vién No6i dung
Db Viét Huy Viét code cho vi diéu khién, phan do ludng hé thong
2 Phan Ngoc Thinh Viét code cho PLC, tinh toan chon cac thiét bi

5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thwéc bdan vé ):




a. Phdn chung:

TT Ho tén sinh vién No6i dung

D Viét Huy Céc ban v& vé so dd nguyén 1y cua hé théng
2 Phan Ngoc Thinh

b. Phan riéng:

TT Ho tén sinh vién No6i dung
1 P Viét Huy Ban v& so do khéi, so dd chi tiét cuia hé thong, gian dd
thot gian

2 Phan Ngoc Thinh | Ban vé€ cho phﬁn tinh chon 4c quy, thiét ké mach sac ac

quy
6. Ho tén nguwoi hudng dan: Phan/ Néi dung:
TS. Nguyén Hoang Mai Hudng dan cho viéc thiét ké mo hinh va

giao dién cua hé thong

7. Ngay giao nhiém vu do dan:  6/3/2023
8. Ngay hoan thanh dé dn: 26/6/2023

Pa Nang, ngay  thang 6 nam 2025
Truwéng Bo mon Ty dong hoa Nguwoi hwéng din

TS. Gidp Quang Huy



DAI HOC BA NANG
TRUONG PAI HOC BACH KHOA

KHOA DIEN

CONG HOA XA HOI CHU NGHIA VIET NAM

Ddc 1ap - Tu do - Hanh phuc

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi huéng dan/sinh vién)

Ho tén sinh vién: DS Viét Huy

Ho tén sinh vién: Phan Ngoc Thinh

So
SO

thé SV : 105200334
thé SV : 105200345

Tén dé tai PATN:
Thiét bi dong cit ngudn du phong ATS cho cac tram BTS
Ho tén nguoi HD: Don vi:
Tuin| Nea Khéi lwong GVHD
gay da thue hién (%) tiép tuc thuc hién (%) ky tén
1
2
3
Duyét 1an 1: Panh gia khdi luong hoan thanh % :
4 Puoc tiép tuc lam DATN T Khong tiép tuc thuc hién BPATN [J
5
6
7
Duyét 1an 2: Panh gia khoi lugng hoan thanh % :
8 Puoc tiép tuc lam DATN T Khong tiép tuc thuc hién BPATN [J
9
10
11
Duyét lan 3: Panh gia khoi lugng hoan thanh % :
12 Puoc tiép tuc lam DATN [ Khong tiép tuc thuc hién BPATN [




LOINOI PAU VA CAM ON

Trong thoi gian 1am db an vira qua, v6i su ¢ gang nd luc cia ban than cung véi
su gitip d& va chi bao tin tinh cua thiy gido TS. Nguyén Hoang Mai trong dd 4n tot
nghiép, nhém em da hoan thanh xong d6 4n cia minh. Em xin chan thanh cam on céc
thay co truong Pai hoc Bach Khoa Pa Néng di cung cip cho em nhitng kién thirc quy
bau lam nén tang cho nhirng nghién ciru cia em trong dd 4n nay.

Va sau cung, xin cdm on tat ca ban be, déng nghiép da ludn cé nhiing hd trg, dong
vién, gitip d& trong nhimg ngay hoan thanh dé tai. Trong qua trinh hoan thanh bao cao
d6 an, véi kién thirc con han ché nén kho c6 thé tranh khoi cac khiém khuyét. Em mong
nhan duogc su nhin xét, gop ¥ clia cac thiy cd gido dé ban thiét ké ciia em duoc hoan
chinh hon.

Em xin chan thanh cam on!



LOI CAM POAN LIEM CHINH HQC THUAT

T6i xin cam doan rang toan bo ndi dung ctia Thiét bi dong cat ngudn du phong
ATS cho cic tram BTS 1a két qua cua qua trinh hoc tip, nghién ctru va lam viéc trung
thuc cua ca nhan toi.

T6i khong sao chép ndi dung ciia bt ky ca nhan hay t6 chirc nao khac ma khong
trich dan 13 rang ngudn gdc. Moi tai liéu, sé liéu, hinh anh, bang biéu, trich dan... duoc
st dung trong bai déu di duoc tham khao va ghi rd ngudn theo ding quy dinh vé dao
dtrc hoc thuat.

Tbdi hoan toan chju trach nhiém vé tinh trung thuc va liém chinh trong toan bo ndi

dung cua bai 1am nay. Néu phat hién c6 sy gian l4an, sao chép hay vi pham dao dirc hoc
thudt, to61 xin hoan toan chiu moi hinh thire xtr 1y theo quy dinh cta nha truong.

Sinh vién thuc hién
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DANH SACH CAC KY HIEU, CHU VIET TAT

KY HIEU:

CHU VIET TAT:

BTS: Base Transceiver Station

ATS: Automatic Tranfer Switch
PLC: Programmable Logic Controller
U.P.S: Uninterruplible Power Supply
LCD: Liquid Crystal Display
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

MO DAU

1. Muc dich thuc hién dé tai

~-Muc dich cua dé tai 1a thiét ké va xay dung mot hé théng ATS (Automatic Transfer
Switch) dé tu dong chuyén d6i ngudn dién ludi va may phat dy phong cho cac tram BTS
(Base Transceiver Station) nham dam bao nguén dién 6n dinh, lién tuc, tranh tinh trang
gian doan dich vu vién thong khi xdy ra sy c6 mét dién. Viéc trién khai ATS giup ting
tinh ty dong hoa, giam thiéu sy can thiép thu céng va ning cao hiéu qua van hanh cia
tram BTS.

2. Muc tiéu dé tai
-Thiét ké mach diéu khién bo ATS sir dung PLC hoic vi diéu khién dé giam sat va
diéu khién chuyén doi ngudn.
-Thiét ké giao dién giam sat hoat dong ATS va hién thi trang thai nguén dién, ché
do van hanh.
-Tich hop cac cam bién dién ap, thiét bi dong cat, bo diéu khién va bao vé trong
hé théng ATS.
3. Pham vi va doi twong nguyén ctru
*Pham vi nghién ctru:
-Tap trung vao viéc thiét ké, mo phong va lap trinh diéu khién bd ATS cho tram
BTS.
-Ap dung cho tram BTS c6 hai ngudn cap: dién ludi va may phéat dy phong
-Thiét ké c6 thé md phong bang phan mém nhu TIA Portal, Proteus, hoic PLC
LOGO! Soft Comfort.
-Khong bao gom phan thiét ké chi tiét cia may phat hodc hé théng phan phdi dién
trung thé.
*Pdi tugng nghién ciru:
-Céc thanh phan trog hé théng ATS: thiét bi dong cat, contactor, relay trung gian,
cam bién dién ap, bo diéu khién (PLC/vi diéu khién).
-Céch thtrc hoat dong va yéu cau ctia mot tram BTS trong linh vuc vién thong.
-Céc tinh hudng mét dién, chuyén ngudn va phuc hdi ngudn.
4. CAu triic ciia d6 an tdt nghiép

- Noi dung 1: Tong quan vé bd ATS trong tram BTS.
- N6i dung 2: By ATS trong tram BTS

- Noi dung 3: Thiét ké, xay dung cho bo ATS

- N§i dung 4: M6 phong, thuc nghiém va danh gia
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CHUONG 1. TONG QUAN VE BQO ATS TRONG TRAM BTS
1.1 Tong quan vé BTS

1.1.1 Tram BTS - Base Transceiver Station

- BTS (Base Transceiver Station) hay con goi 13 tram thu phat song 1a mot phan
quan trong trong hé thong mang di dong. N6 thuc hién nhiém vu giao tiép vo tuyén giita
thiét bi dau cudi (dién thoai di dong, may tinh bang, v.v.) va hé thong mang di dong
(nhu mang GSM, UMTS, LTE).

Transmitter tower Portal Alerts Database
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1
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: detector
Door Temperature  Humidity
contact detector detector
=

Hinh 1. 1 So do cta tram BTS trong thuc té

- Chure nang chinh cua BTS:

e Thu va phat tin hiéu vo tuyén: Truyén va nhan tin hiéu thoai, di liéu tir thiét bi
di dong.

e M3 héa va giai mi tin hiéu: Pam bao an toan va chat lugng tin hiéu truyén qua
mang.

e Quan 1y tai nguyén vo tuyén: Phan bo kénh tan sd, diéu chinh cong suit phat theo
nhu cau thyc té.

e H$ tro handover: Gitp thiét bi di dong chuyén vung lién tuc giita cac tram BTS
khac nhau ma khéng mat két ndi.
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1.1.2 Cdc thanh phan chinh ciia BTS:

- B0 thu phat (Transceiver - TRX): Phu trach truyén va nhan tin hi¢u trén mot dai
tan nhét dinh.

- Anten: Truyén tin hiéu v6 tuyén t6i thiét bi dau cudi, dong thoi thu tin hiéu phan
hoi.

- Bo diéu khién BTS (BCU - Base Control Unit): Quan ly cac hoat dong ndi bo
ctiia BTS va giao tiép voi thiét bi mang cao hon (nhu BSC - Base Station Controller).

- B6 cép ngudn: Cung cap ning lugng cho toan bd tram BTS.

- Thiét bi giam sat: Theo ddi tinh trang hoat dong va bao 16i khi can thiét.

1.1.3 Phén loai BTS
- Macro BTS: Céng suét 16n, phu séng khu vuc rong (thanh phd, ngoai 6).
- Micro BTS: Cong suat thép hon, dung cho vung d¢ thi dong duc hodc trong nha.
- Pico BTS: Rat nho, thudng dung trong toa nha vin phong, trung tim thuong mai.
- Femto BTS: Kich thudc siéu nhd, sit dung cho hd gia dinh hodc doanh nghiép
nho.
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1.2 Tong quan vé B ATS
1.2.1 ATS la gi

- ATS( Automatic Tranfer Switch) 14 hé théng diéu khién dung chuyén ddi phu
tai dang duoc cung cap tir ludi dién chinh(Main Power) sang ngudn dy phong khi ma
lu6i dién chinh x4y ra cac su ¢d nhu: mat dién, ting 4p, qua ap,... Va khi luéi dién co
thé hoat dong 6n dinh trd lai, hé théng ATS s& chuyén d6i phu tai van hanh véi ludi dién
chinh.

May phat dién dy
> HE thang ATS + phong
(Generator)

Meudn dign luoi
{Main Utility)

Phu t3i
{LOAD)

Hinh 1. 2 Cu trac cua hé thong ATS
1.2.2. Chirc nang chinh cua ATS
- Giam sat dién luai lién tuc: Theo doi dién ap, tan s, va tinh trang dién ludi.

- Chuyén ddi nguén tu dong: Khi dién ludi mat hodc khong on dinh, ATS tu dong
ra 1énh khoi dong may phat va chuyén tai sang may phat dién.

- Chuyén lai dién luéi khi phuc hoi: Khi dién ludi 6n dinh tro lai, ATS tu dong
chuyén tai tro vé dién ludi va ngit may phat.

- Bao vé thiét bi: Pam bao hé thdng dién khong bi mat dién dot ngdt, tranh hu
hong thiét bi nhay cam.

1.2.3 Cdc thanh phan co ban ciia ATS
- B6 diéu khién (Controller): La b ndo ctia ATS, lap trinh dé giam sat dién ap va
diéu khién viéc chuyén d6i nguon.

- Contactor hoic Circuit Breaker: Cac thiét bi dong cat gitip thuc hién viéc chuyén
d6i gitra cac ngudn dién.
- Nguén cap diéu khién: Cung cap dién cho cac thiét bi diéu khién bén trong ATS.

- Cam bién dién ap: Gitp bd diéu khién x4c dinh tinh trang dién ludi va ngudn du
phong.
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1.2.4 Vai tro cua ATS

- Pam bao lién tuc nguén dién cho cac hé théng quan trong nhu bénh vién, trung
tam dir liéu, toa nha van phong, nha mdy san xuat.

- Ty dong hoa h¢ théng dién: Giam sy can thi€p cua con nguoi, tdng d0 an toan va
tinh 6n dinh.

- Giam thoi gian mét dién: Giup tai nhanh chéng duoc cip lai dién ma khong can
thao tac thu cong

1.2.5 Phén loai

Tuy thudc vao ngudn cap du phong ngudi ta phan ATS ra 1am 3 loai sau:
e ATS cho 2 ngudn: 1 ngudn luéi chinh -1 ngudn Acquy(nguyén Iy bé U.P.S).
e ATS cho 2 ngudn: 1 ngudn luéi chinh - 1 ngudn luéi du phong.
e ATS cho 2 ngudn: 1 ngudn luéi chinh - 1 ngudn 13 may phat du phong.

(a) Nguon cdp dién khéng gian doan U.P.S(Uninterruplible Power Supply)

Nguyén 1y co ban cta ngudn U.P.S 1a mot thiét bj c6 ngudn dau vao ndi véi ludi
dién, dau ra ndi véi cac thiét bi, bén trong U.P.S c6 mot bd Ac quy kho. Khi mat dién
bat thuong U.P.S lay dién tir Ac quy cung cép cho thiét bi, ddm bao cho thiét bj tiéu thu
dién dugc cung cap mot cach lién tuc.

Vé tinh ning va cong dung, hién nay cac nha k¥ thuat phan chia U.P.S thanh hai
loai:

+ Standby U.P.S + Online U.P.S

Standby U.P.S: 1a ngudn lam viéc & ché do cho, ¢ nghia la: Khi ¢6 dién ap ludi
cung cap cho tai thi U.P.S lam nhién vu tich trir ning lugng. Khi mat dién ludi thi ning
lugng tich luy trude d6 duoc thong qua mach chuyén cung cap cho tai.

Online U.P.S: 13 nguén lam viéc thudng xuyén, nghia 1 dién ap cua ludi dugc
dua qua mot b xur 1y trung gian rdi méi dugc dua ra tai. Trong trudng hop niy budc xir
1y trung gian nay ludn hoat dong dé cung cap ning luong cho tai.

béi véi ngu?)n Online U.P.S thi tdc do chuyén mach nhanh, d¢ tin cdy cao, chat
luong dién ap ra 6n dinh. Pbi v6i ngudn Standby U.P.S thi dd chuyén mach chdm anh
huong dén dién ép ra.

Ludi
——p  BiEnapvio

Chinh Iwu

h 4
h 4

Loc » Mghich Lru

A J

Bi€n apra —»

F 3 h

B. nap Ac
quy

B/K nghich Iy B/K Chinh lru

A A

Ngudn

Hinh 1. 3 So d6 nguyén Iy cia ngudn cap dién gian doan UPS
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- Chtic ning cua cac khdi:

e Bién 4ap vao: Ha ap tir dién ap lu6i 220V xudng dién ap 24 — 48V dung dé nap
cho 4c quy. Cach ly giita hé thong ludi va chong ngan mach ngudn.

e Chinh lvu: Tao dién 4p mét chidu dung cho viéc nap ic quy va dua t6i bo nghich
luu.

e Loc chinh Iuu: San phang dién 4p ra tir bo chinh luu dé dua dén bo nghich luu
nhim nang cao chit luong dién 4p ra & dau ra nghich luu.

e Nghich lvu: Bién ap dién ap mét chiéu ldy tir dau ra cta nghich luu thanh dién
ap xoay chiéu tan s £ =50Hz cip cho tai.

e Bién 4p ra: Tang dién ap tir 24- 48V 1én 220V phu hop theo yéu ciu cua tai.

e Mach nap ic quy: Dung dé diéu khién viéc nap 4c quy. Khi c6 dién dc quy 1 noi
tich trir nang luong. Khi d6 duoi sy diéu khién cua mach diéu khién nap thi ac quy duogc
nap. Khi dién ap trén ic quy ting dén mot mirc ndo d6 thi mach diéu khién s& cat viéc
nap ac quy.

e Acquy: 13 noi tich trir ning luong khi c¢6 dien 4p ngudn 220V va 1a noi cung cip
nang luong cho cac phu tai khi lugi dién bi mat. Thoi gian duy tri dién ciia U.P.S phu
thudc rat nhiéu vao dung luong cua ac quy.

e Diéu khién chinh luu: Piéu khién goc mo cua cac thyristor trong mach chinh luu
sao cho dién 4p ra sau chin luu 6n dinh theo yéu cau.

e Diéu khién nghich lwu: Didu khién thoi gian dan cta cac van hop 1y sao cho dién
ap cung cap cho tai 1a khong d6i hodc thay doi rat nho. Mach diéu khién nay dong vai
tro quan trong nhu mot bo on ap hoat dong song song vé1 bd nghich luu.

e Ngudn: Dung dé cung cap cac muc dién ap khic nhau cho hai bd diéu khién chinh
luu va nghich luu
(b) ATS luoi luoi
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AP1 / AP2

CM

Hinh 1. 4 So d6 nguyén 1y ctia ATS luéi ludi

Trong do:
LII: nguén cung cép
MBA- may bién ap
AP1, AP2 Aptomat bao vé mach dong luc
SS1, SS2- khoi so sanh
CM : bd chuyén mach

- Trong trudng hop phu tai duoc cap dién tir ludi va ngudn dy phong ciing duoc 1ay
tir luéi qua 1 may bién 4p van hanh song song nhu hinh s 1 thi nguyén Iy lam viéc cua
bd tu dong chuyén ngudn sé& nhu sau:

- Hoat dong ctia ATS so véi 2 ngudn cap dugc duy tri & 2 ché d6 d6 1a néu ATS dua
ngudn ludi chinh vao lam viéc thi nd s& cit ngudn du phong ra va nguoc lai, tirc 13 né
1am viéc theo nguyén tic “can bap bénh” khong bao gio ¢6 hién tuong dong ca 2 ngudn
cAp toi tai cing mét luc hodc 13 cit ca 2 ngudn cap toi tai.

(c) ATS cho 2 nguon: Mét nguéon ludi chinh- mét nguon mdy phat dw phong

- M6t trong nhitng nhuoc diém 16n nhét ciia phuong phap tu dong ngudn dy phong
theo so d6 dong may cét phan doan 13 khi xay ra su cb cua hé théng nhu hong ¢ tram
may bién ap khong gian, hodc mét dién 4p ngudn thi déu dan dén lam cho bd tiéu thy bi
mat dién; hay n6i mot cach khéc thi tinh chii dong trong viéc cung cap dién cho phuy tai
cta kiéu so dd nay 1a khong cao. Pé khic phuc nhuoc diém nay, cac xi nghiép thuong
trang bi thém ngudn dién Diézen dy phong.

Sinh vién thyc hién: B3 Viét Huy Giang vién huéng dan: TS. Nguyén Hoang Mai
Phan Ngoc Thinh



Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

1.3 Tinh cin thiét

- Ngay nay, nén kinh té nudc ta dang phat trién manh mé&, doi séng nhan dan duoc
nang cao nhanh chong. Nhu ciu dién ning trong cac linh vuc cong nghiép, néng nghiép,
dich vu va sinh hoat tang truéng khong ngung.

- Cung véi thoi dai cong nghé sb phat trién manh mé& nhu hién nay, nhu cau lién
lac, truy cap internet va trao doi thong tin moi luc, moi noi tré nén thiét yéu ddi véi moi
ngudi trong xa hoi. Bé dap Gmg yéu cau do, ha ting vién thong khong ngirng dugc hién
dai hoa, trong d6 cac tram BTS (Base Transceiver Station — tram thu phat song) dong
mot vai tro then chdt. V&i chirc nang thu phat tin hi¢u gitra thiét bi di dong va mang vién
thong, cac tram BTS chinh 1a mit xich khong thé thiéu, bao dam cho mang ludi thong
tin hoat dong lién tuc, on dinh va hiéu qua. Mac du vay, cac van dé vé dién nang thyc
su gdy nhiéu phién toai. Néu 1 thang xay ra mat dién 1- 2 ngdy c6 thé anh hudng nghiém
trong ddi vé6i viec dam bao két ndi dir liéu. Chat luong dién x4u (Chu yéu la dién ap
thap) anh hudng 16n dén chit luong san pham, giy th pham, phé pham, giam hiéu suit
lao dong. Vi vay viéc dam bao do tin cdy cung cap dién va nang cao chat luong dién
nang ciling tuyét nhién tré thanh mot mbi quan tim hang dau

- Tom lai mtrc dién dam bao lién tuc cdp dién tuy thudc vao tinh chat va yéu cau
ctia phu tai. P6i v6i nhitng cong trinh quan trong cap qudc gia nhu Hoi truong Quoc
hoi, Nha khach chinh phu, Ngan hang Nha nudc, Dai st quan, khu quan sy, san bay, hai
cang, khach san cao cép... phai dam bao duogc cép dién & muc dd cao nhét, nghia la véi
bat ky tinh hudng nao ciing khong dugc dé mat dién. Nhitng d6i twong kinh té nhu nha
may, xi nghiép t6 hop san xudt tot nhat 1a dat thém may phat du phong, khi mét dién
ludi s& dung may dién cap dién cho nhiing phu tai

- Va dé bao dam hoat dong lién tuc 24/7 cua cac tram BTS — dac biét tai nhirng
khu vuc thuong xuyén xay ra mét dién, thi viéc duy tri nguén dién 6n dinh 1a yéu td
song con. Mot trong cac bién phap dé nang cao do tin cdy cung cap dién la dit cac phan
to du trit trong hé théng dién.Chinh vi vay, bd ATS (Automatic Transfer Switch — bo
chuyén ngudn tu dong) tré thanh maot thiét bi khong thé thiéu trong hé théng cung cip
dién cho cac tram BTS. ATS gitp tu dong chuyén d6i nguon dién tir ludi sang may phat
du phong (hodc ngugc lai) mot cdch nhanh chong, ddm bao khong xay ra gian doan
trong qua trinh van hanh tram. Viéc tich hgp ATS vao hé thong cung cip dién khong
chi nang cao do tin cay ciia tram BTS ma con goép phan duy tri chat luong dich vu vién
thong on dinh, dac biét trong cac tinh huéng khén cép hodc khi xay ra su ¢ vé dién luéi.
Tinh can thiét cua bd ATS trong tram BTS :

+ Dam bao hoat dong lién tuc cta tram BTS
Tram BTS can hoat dong 24/7 dé duy tri song cho di¢n thoai, internet, truyén dir liéu...
Néu mét dién ludi ma khong c6 ATS, tram s€ ngung hoat dong cho dén khi c6 dién hoac

nhan vién dén chuyén ngudn thu cong.
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ATS gitp tu dong chuyén sang ngudn du phong (may phat dién hoic acquy) khi mat
dién, tranh gian doan dich vu.

+ Chuyén doi nguén nhanh chong, tu dong:

ATS c6 kha ning chuyén mach chi trong vai gidy hodc mili-gidy, giup giam tdi da thoi
gian chét (downtime) va khong can nhén sy truc 24/7 tai tram.

+ Tang do tin cay va tudi tho hé théng:

Giam tinh trang sut 4p, khai dong lai thiét bi khi dién khong 6n dinh.

Bao vé thiét bi vién thong dit tién (router, thiét bi vo tuyén, switch...).
+ Giam chi phi nhan cong va bao tri:

Khong can ngudi dén tram dé bat may phat moi khi mat dién.

Tu dong van hanh giap tiét kiém nhan luc, dic biét v6i tram BTS vung sau vung xa.
+ Pép Gng yéu cau ciia nha mang:

Céac nha mang nhu Viettel, MobiFone, Vinaphone... déu yéu ciu tram BTS phai c6
ngudn dyu phong va ATS dé dam bao do 6n dinh mang.

1.4 Thuc té hién trang

-Hién trang ctia cac tram BTS (Base Transceiver Station) tai Viét Nam phan anh
su phat trién manh mé cua ha ting vién thong, dong thoi ciing cho thay nhimg thach
thire can duogc giai quyét dé dap ing nhu cau ngay cang cao cia xa hoi sb.

-Mac du vay, hién nay, nhiéu tram BTS van chua duoc trang bi bo chuyén nguén
tu dong (ATS — Automatic Transfer Switch), din dén mot sb van dé trong viéc duy tri
hoat dong lién tuc va 6n dinh cua hé théng vién thong.

- Thyc trang va hé luy khi thiéu ATS :

+ Gian doan dich vu khi mat dién: Trong cac tinh huéng mat dién luéi, cac tram
BTS khong c6 ATS phai chuyén doi nguon dién du phong mot cach thu cong. Diéu nay
gdy ra gian doan dich vu, anh huong dén chat lugng két ndi va trai nghiém cta ngudi
dung.

+ Tang nguy co mat lién lac trong thién tai: Trong cac dot thién tai nhu bio I,
nhiéu tram BTS bi mat dién va khong thé chuyén dbi nhanh chéng sang ngudn du phong
do thiéu ATS, din dén mat lién lac tai nhiéu khu vyc.

+ Kho khan trong van hanh va bao tri: Viéc thiéu ATS khién qua trinh van hanh va
bdo tri cac tram BTS tré nén phirc tap hon, doi hoi sy can thi€p thi cong va tang nguy
co xay ra 16i.
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1.5 Giai phap
-Dé giai quyét tinh trang trén, ta can trién khai ldp dat cac hé théng ATS cho cac
tram BTS , nhim dam bao hé théng duy tri hoat dong lién tuc, ddm bao khong mat dién

Chung ta dwa ra nhitng giai phap cu thé nhu sau:
+ Trang b1 b ATS kem may phat dién dy phong tai cac tram quan trong

Giai phap: Lap dit bd ATS két hop voi may phat dién diesel tai nhirng tram BTS c6 mat
d6 thué bao cao hodc nam & nhitng khu vuc dé mét dién.

Uu diém:
Tu dong chuyén d6i sang ngudn du phong < 5s khi mét dién.
Duy tri hoat dong on dinh, khong lam gian doan dich vu.

Thuec té: Viettel va VNPT di 4p dung phuong an ndy tai cac tram BTS & ving sau, ving
xa hodc noi thudng xuyén bj chia cat khi c6 thién tai.

+Str dung hé théng ATS mini cho cac tram BTS nho hoac chia sé ha téng

Giai phap: Dung ATS cong suat nho két hop UPS (bd luu dién) cho cac tram BTS dang
micro hodc dung chung ha tang.

Uu diém:

e  Chi phi thap hon so véi hé ATS truyén thong.
e  Dap ting t6t cho cac tram nho (<5kW).

Ung dung: Tram BTS dat trong truong hoc, tram y té, hodc khu vuc dan cu thép.
+ Giai phap ATS diéu khién tir xa qua mang (IoT-based ATS)

Giai phap: Két ndi hé thong ATS véi hé thong giam sat tir xa thong qua GPRS/4G, cho
phép van hanh va gidm sat tinh trang ngudn cap mot cach truc tuyén.

Loi ich:

e (Canh bdo mat di¢n, chuyén ngudn, mirc nhién li¢u, 161 may phat tu xa.
e Han ché t61 da vi¢c phai cir ngudi van hanh tai cho.

Phu hop véi: Céc tram BTS khong nguoi tryc.

+ Tich hgp nang luong tai tao (Hybrid: Solar + ATS + Generator)
Giai phap: Két hop tAm pin mit troi voi hé théng ATS va may phat dién dé t6i wu ngudn
dién.

Uu diém:
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e Gidm chi phi nhién li¢u.

e Ting tinh 6n dinh va bén viing.
Ung dung hi¢u qua: O ving ndi, hai d4o, noi dién luéi khong 6n dinh hodc khong co.
1.6 Du kién két qua dat dwoc

- Hoan thién va hiéu rd nguyén ly van hanh va cAu tao ciia hé théng ATS.

- Thiét ké thanh cong so dd nguyén 1y, so d6 ddu ndi chi tiét mé hinh bd diéu khién
ATS nhu yéu cau cua dé tai

- Pam bao hé théng c6 kha ning tr dong chuyén doi ngudn ludi - may phat khi co
su cd mat dién va ty dong trd lai nguodn ludi khi dién ludi 6n dinh.

- bam bao cac yéu ciu ky thuat, dg tin cay va an toan cao

- Giao dién giam sat va diéu khién thuan tién
1.7 Két luan

- Trong dé tai "Thiét ké bo diéu khién ATS cho tram BTS", nhom da nghién ctru
va xdy dyung thanh cong mot hé théng chuyén doi ngudn ty dong, dam bao cung cap
dién lién tuc va on dinh cho céc thiét bi vién thong trong tram BTS. Hé théng ATS da

dugc thiét ké dua trén cac yéu cau thuc té v€ tinh an toan, do tin cdy cao, thoi gian
chuyén mach nhanh va kha nang van hanh don gian.

- Pé tai khong chi gop phan nang cao su 6n dinh trong hoat dong cua cac tram BTS
ma con giap nhom rén luyén, cing ¢b kién thirc vé hé théng dién, ty dong hoa va ky
nang thiét ké thuc té.

- Tuy nhién, do thoi gian va nguén luc c6 han, dé tai van con mot sb han ché nhat
dinh, nhu chua thir nghi€ém trén mé hinh cong suit thuc té 16n, hodc chua tich hop cac
chtrc ning giam sat tir xa. DAy s& 13 nhitng huéng phat trién can nghién ctiru thém trong
tuong lai.
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

CHUONG 2. BQ ATS TRONG TRAM BTS

2.1 Cu truc

2.1.1 So do khoi hé thong

May cit
Ngudn Dién lwdi ‘
Tai BTS
May cit
MNgudn Dur phong ry ‘ ‘
A
h 4
B& digu khign - > Gigm sat
3 4
T
r
Truyén théng

4

Data blogger

Hinh 2. 1 So d6 khéi ctia bd ATS trong tram BTS
Giai thich:
+B¢ diéu khién: Thyc hién chirc nang diéu khién hé thong, thuc hién chuyén mach
tu dong khi mat tin hi¢u dién luoi, giam sat hoat dong cia bd ATS
+May cat: Céc thiét bi bao vé cho ca ngudn dién ludi va ca dién du phong khoi
cac sy ¢6 chap mach , ngan mach
+Gidm sat: Sir dung cac thiét bi vi mach, Arduino két hop véi bo diéu khién thuc

hién giam sat hoat dong (do dién ap, dong di¢n, cac canh bdo...) gii 1én man hinh
11
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

+Truyén théng: St dung cac giao thirc truyén thong dé giao tiép va giri dit liéu
hoat dong, lich st hoat dong ctia bo ATS dén cac thiét bi gidm sat khac
+Datablogger: Ghi lai dit liéu hoat dong

2.1.2 So do chi tiét h¢ thong

. )
2 Az quy 1504n
Nk phit bt 2 wdn 43 A2
S - 12V milc o vép 42 N
4P-150087M
may phat
y -
Ngudn ddn oo Ngudn dién tir may phit ‘ S et v
g dn a
220VAC-50M: 8idn 220VAC-50Hz o !
h 4 4 ) l
MCB Dién luron MCB D#n dy phong ‘ MCE PLC logo
{ Nut nhén|Button)
l . X I (1
| Giam sit hoat déng 7 2 P
ngudn
PLC logo Semem > Arduino Unp Nguon t3 ong SV
Cap
ngudn
Gl cic g tn) cla
hé thiing lén 1COD
e -
12C 20xA J& giam
sat
Y . ;
Astay trung gian Sién dy

phong

‘ Beluy trung gian diEn ety

o]

Hinh 2. 2 So do chi tiét ctia bd ATS

-Nguon Dién
+230VAC: Sir dung nguon dién ludi 230V AC duoc dua vao mach thong qua cac cau
dao (Circuit Breaker).
+Nguon dién du phong: Str dung may phat dién dé tao ra dién va mot bo Ac quy dé khai
dong
+5VDC : Cép ngudn cho cac thiét bi ngoai vi (Arduino,LCD...)

-Khéi diéu khién trung tim:
+PLC : B0 diéu khién doéng vai tro 1a b ndo chinh cta h¢ théng. PLC nhan tin hiéu dau
vao tur cac cam bién hodc thiét bi khac, xir 1y logic theo chuong trinh da dugc cai dit, va
dua ra tin hi¢u diéu khién dén céc thiét bi chap hanh (vi du: ro le).
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

+Arduino Uno: Mot vi diéu khién phd bién, trong so dd ndy st dung dé giao tiép véi
man hinh LCD va c¢6 thé nhan tin hiéu tir mét nat bam. Arduino c6 thé duoc PLC sur
dung dé hién thi thong tin hodc nhan 1€nh tir nguoi dung.

-Thiét bi chip hanh:
+Relay trung gian: Hai Relay trung gian duoc diéu khién boi PLC. Relay 1a cic cong
tac dién tu, dugc su dung dé dong ngat mach dién cong suat 16n hon bang mdt dong dién
diéu khién nho hon tir PLC
+Module Relay (diéu khién bang Arduino): Hai Module Relay duoc két ndi v6i Arduino
va PLC d¢ thuc hién cac tac vu dieu khién tir Arduino dén PLC
+Tai (LOAD): Thiét bi dugc cap dién

-Giam sat hé thong:
+Man hinh LCD: Puoc két ndi v6i Arduino, dung dé hién thi thong tin trang thai ctia hé
thong, cac thong s6 do luong, hodc thong bao cho nguodi dung.
+Phim bam diéu khién 5 huong: Mot bo ma hda xoay duoc két ndi voi Arduino, duoc
st dung lam dau vao dé nguoi dung diéu chinh cac thiét 1ap hodc dua ra 1énh cho hé
thong.

+ Giao dién giam sat h¢ thong

2.2 Nguyén ly hoat dong

- Nguyén i hoat dong ddi v6i hé thdng ATS dang Ludi- May Phat c6 khé phtc tap.
Khi ngudn chinh gip su cd( qua ap, dién ap thap, mat dién), hé thong ATS phai phat tin
hiéu khoi dong may phat Diezel sau 5s dé tranh dao dong luéi. Trong trudng hop nay,
lu6i van con dién nhung chét lugng dién khong dat yéu cau gy ra mot sé anh hudng
nhat dinh. Khi qué ap s& gdy hu hong céc thiét bi dung dién trong mang.

- Khdi SS1 s& thu tin hiéu su ¢b so sanh v6i ngung va cap tin hiéu cho khéi K, bo
K s& tdc dong to1 bd khoi dong may Diezel. Khi khéi dong may Diezel thanh cong dién
ap ra cia may phat dugc thanh lap. Néu chat luong dién ap dam bao va dat khoang 80%
Udm, thoi gian trong khdi K sé& tinh thoi gian khoang 1- 25s, r6i cip tin hiéu cho bd
chuyén mach dé chuyén tai cho ngudn du phong 1a may phat.

- Khi dién ludi c6 dién trd lai ¢& dam bao chic chin riang ludi d3 phuc hdi 6n dinh
b thoi gian trong SS1 sé tinh thoi gian khoang 5- 30p. Sau d6, cip tin hiéu cho khbi K
tac dong chuyén tai trd lai ludi. nam

- Sau khi chuyén tai tr¢ lai ludi, may phat chay khong tai mot khoang thoi gian
lam mat tiy theo cong suat, thoi gian da lam viéc ctia may phat ma khoang thoi gian nay
c6 thé dai hay nga‘m, sau do, né moi ty dong dung lai.
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

Luoi A

t3

Hinh 2. 3 Gian db thoi gian cta bo ATS

Néu viéc khoi dong may phét that bai(Dién ap ngudn may phat khéng on dinh hay

mat 4p) thi s& tién hanh dé lai may phat. Néu viéc khoi dong khong thanh coéng sau 3

lan, tién hanh cAm chay may phat dé bao tri

—

Chuyén tai sang
chay may phat

MNéu khéng
khai déng
thanh céng 3
[&n thi cAm d&

S may phat
délanl | 4

=

0 t
t=6s t=3s t=6s J t=3s ’ t=bs
g C
Cher 3s dé Cher 3s dé
dé [3n 2 dé [an 3

Hinh 2. 4 Gian db thoi gian cua viéc khoi dong dé may phat

2.3 Tinh toan chon thiét bj cho by ATS

2.3.1 Tinh céng sudt tdi (P)

Sinh vién thuc hién: D3 Viét Huy

Phan Ngoc Thinh
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

Bang 2. 1 Bang tinh toan cong suit tiéu thu ctia mot tram BTS tiéu chuan

STT Thiét bi Cong suit S lwong | Cong suat thyc
W)

1 Bo BTS (Baseband + 2,400 1 2,400
RRU) 3 sector

2 He¢ thong diéu hoa 3,600 1 3,600

3 Bo nguon (Rectifier / UPS 900 1 900
/ Inverter)

4 Hé théng mang, truyén dan 450 1 450
(modem, router, switch)

5 Heé thong chiéu sang, 300 1 300
camera, phu kién nho

6 Dy phong va du phong tai 600 1 600
(quat 1am mat, thiét bi phu
trg)

Tong cong 7,250 W

Tong cong suat thuc té khoang 7,250 W (7.25 kW), Tir cong suét thuc té ta co dugc véi
cong sut biéu kién

__P 7204 h6kpy 1)
cos(p) 0.8
Pé dam bao méy phat khong chay 100% tai lién tuc, ta nén cong thém tir 20%—30% du
phong:
S,pa =9:06%1.25=11.325kVA4 (2.2)
Dong dinh mtrc cua may phat dién
S 11.325
[, =—4=— =50(4 2.3
Béng 2. 2 Bang céc tiéu chi dé chon may phat dién
Tiéu chi Gia tri phu hop
Cong suat thuc (kW) >8.7 kW
Cong suét biéu kién (kVA) >11-12 kVA
Loai nhién liéu Diesel (0n dinh, tiét kiém)
Tan s 50 Hz
bié¢n ap 220V
Heé sb cong suat 0.8
15
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

2.3.2 Tinh chon Ac quy dé mady phat

Vai tro chinh cta dc quy 13 cung cdp ning luong cho bo khoi dong dong co may
phat dién khi co so bi mét dién. Tuy thudc vao cAu hinh thiét 1ap ctua hé théng ma ic
quy ¢6 thé cung cip:

-Ning luong cho hoat déng cua Bang diéu khién k¥ thuat sd.

-Trong qué trinh may phat dién hoat dong, ngudn dién tir c quy co thé cung cap
nang luong cho cac ngin phu, dong co nhé hoat déng trén dong dién mot chibu va bt
ky thiét bi duoc cung cip dién mot chidu nao bén trong may phat.

-Néu b ic quy thir cdp hodc dc quy du phong ndm trong may phat dién, ngudn
ac quy chinh c6 thé cung cap ngudn dién du phong cho bd dc quy thir cip hodc bo dy
phong.

Cac phuong phap dau ndi ac quy khi sir dung cho may phat dién

24VDC Lo RETURN/ 4 . 12VDC
LOAD GROUND LOAD

RETURN/
GROUND

-

BOOWH

12V

12900

RETURN/ — L (1 1 [

GROUND

T
BOOAN

L
BDOAK

!
200N

24VDC

Hinh 2. 5 Cac phuong phap dau ndi d6i voi Ac quy
Dé tinh chon Ac quy dé d& may phat thi ta phu thudc vao cac thong sb

Bang 2. 3 Cac tiéu chi dé tinh chon Ac quy dé méy phat

Yéu tb Y nghia
Cong sudt may phat (Prime) May phat cang 16n — motor dé cang 16n
— dong khoi dong cang cao
Dién ap hé thong dé 12V hoic 24V 13 phd bién
Dong khéi dong (CCA) Dong tirc thoi dc quy cap ra dé quay
motor dé trong vai gidy dau tién
Thoi gian dé Thudng < 5 gidy, khong can duy tri lau
o ) ) 16
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

V&i may phat tim 12—15 kVA dung cho tram BTS c¢6 cong suat tai ~7.25kW thi
dong ac quy khoi dong phu hop nhit d6i voi may phat 1a:

Dién ap: 12V hoac 24V
Dung lugng: 100-150Ah
CCA: t6i thiéu 600A

Loai khuyén nghi: Ac quy kho1 dong (vi du: GS, Panasonic, Varta, Rocket...)

BOOAM

12vDC

S00AM

RETURN/ e Y ke . 41 of 20 comiy phie N
GROUND

Hinh 2. 6 So d6 két nbi gitta Ac quy dé voi may phat
2.3.3 Thiét ké b sac cho Ac quy
(a) Tinh can thiét

Viéc thiét ké bo sac cho dc quy dé may phat dién 1a rat quan trong vi dc quy dong
vai tro khoi dong (dé) may phat. Mot sb loi ich cua viéc thiét ké bo sac:

- Duy tri sin sang khéi dong may phat

Ac quy cung cap dong dién 16n (thuong 12V hoic 24V) dé khoi dong dong co dé.

Néu khong duoc sac ddy, may phat khong thé khoi dong, dic biét khi mét dién ludi
— lic can may phat nhat.

- Bu lai dong ti€u hao ty nhién

Ac quy sé& ty xa dién theo thoi gian ké ca khi khong sir dung (self-discharge).

B sac gitp giit c quy ludn day du dién 4p, dam bao may phat ludn trong tinh
trang san sang hoat dong.

- Tang tudi tho 4c quy
Bo sac tot duy tri dién ap 6n dinh va dong gidi han, giap: Tranh sac qua muc
(overcharge), tranh can kiét (deep discharge) diéu nay giup kéo dai tudi tho ac quy.

-Ty dong hoa hé théng ATS

Trong hé thé)ng chuyén nguén tu dong (ATS), khi mét dién, bd ATS s& yéu cau dé
may phat — néu khong c6 c quy khoe thi hé thong mat kha nang khai dong ty dong.
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

- An toan va 6n dinh
Sac ding k¥ thuat (dong sac phu hop, giéi han 4p) gitp:Tranh chay nd ic quy,
tranh sut ap trong lan khoi dong may phat

(b)Thiét ké bj sac

DOoi voi yéu cau sac dién cho Ac quy sau moi l1an khai dong dé may phat, ta sé tinh
todn sao cho dong dién sac va thoi gian sac 1a to1 vu nhat
Ta co

(2.4)

Trong d6: T: Thoi gian sac (gi0)
C: Dung lugng dc quy (Ah)
I: Dong sac (A)
n: Hiéu suit sac (thuong tir 0.7 dén 0.9, pho bién 14 0.8)

Vay ddi véi thoi gian sac tiéu chuan khi sac ac quy (8-15h) ta s& chon T =12.5h
Tur do ta co6 duoc

150, 1
10=—*— 2.5
I 038 2:3)

150
I=———=15(4 2.6
0.8*12.5 ) 26)

Véi Dung luong ac quy 1a 150Ah - 2 binh nbi tiép
Hiéu suét sac 1 0.8 ( tiéu chuan)

Dai v6i yéu cau sac 15A cho dc quy 24V, ta s& chon dién 4p & ddu ra ~28V

Ta diéu chinh dién 4p bang IC LM338

LM338 1a mot IC On ap tuyén tinh c6 kha nang diéu chinh dién ap va chiu dong
1€n t&i SA.

Trong mach nay, LM338 diéu khién dién ap ra muc tiéu la 28,8V, nhung dong cao
duoc hd tro thém bai hai transistor 2N3055 (Q2 va Q3) hoat dong song song dé khuéch
dai dong Ién t61 15A.

ta mu6n dong toi da I = 15A, va dién ap roi trén dién tré mau khoang 0,75V (day
la mtrc dién ap dau vao co ban cho mdt transistor kiéu NPN nhu 2N3055 hoat dong
trong ving dan).

Ap dung dinh luat Ohm
V. 0.75
R, =-—hum—_— = =005V 2.7
shunt [ 15 ( ) ( )
Chon D2 = 0.05Q 1a hop 1y
18
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

LM338 c6 3 chan: In, Out, va Ad;.

Gia tri dién ap dau ra duoc diéu chinh qua mach chia dién 4p gom dién tré R2 va
dién tré R1
Dua theo cong thirc ctia LM338 ta c6 cong thure tinh dién 4p ra nhu sau

R2
V.=V *1+— 2.8
out ref ( Rl)) ( )

V6i ¥V, =28.8V

R1=220Q( Udc tinh)

v, =125V

Ta cO R2=4848.8Q = 4k8kQ)

Ta sir dung Khuéch dai dong bang Transistor 2N3055 dé khuéch dai dong

Q2 va Q3 1a transistor cong suat, diu song song dé cung cip dong sac 16n cho ic
quy. ‘

Khi dong vuot qué kha nang cia LM338, phan dong con lai dugc "chia tai" qua
Q2 va Q3, nho dién ap kich base tir chan out ctia LM338.Nho d6, mach van dam bao
dugc 28,8V va 1én dén 15A

Cam bién dong bé“tng dién tr¢ cong sudt D2 ,D2 tao ra mot dién ap nho ti 1¢ vl
dong sac.

Néu dong qua cao, dién ap qua D2 sé& ting — tac dong nguoc dén LM338 — giam
dong ra, tao nén co ché bao vé dong tu dong.

Loc nguén bing tu dién:
Chon tu C1 = (15000uF) loc dién &p DC sau chinh luu, giap dién ap 6n dinh hon
trudc khi vao LM338.

Chon tu C2 = (10000uF/6V) c6 nhiém vu loc nhiéu va on dinh tai ngd ra cua mach.

Chinh luu va loc sau bién ap:
D1 1a cau diode chinh luu (4 diode hodc dang cau tich hop) chuyén dién 4p AC —
DC (sau loc).

C1 (15000pF) loc nhiéu va lam phang dién ap DC sau chinh luu.

Bién 4p 230V — 35V AC
Bién 4p T1 giam dién ap 230V AC xudng 35V AC.
Sau chinh luu, di¢n ap DC
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

U, =35V *J2 ~49.51
(trr sut ap Diode con khoang 47V DC).

(2.9)

Dién ap nay du 16n dé LM338 6n ap xudng 28,8V (can chénh 1éch it nhat ~3V giira

in—out).
Ta c6 so do thiét k& hoan chinh nhu sau:

in| IC1 |out ) ’\;:\/1\,—0
T1 35 LM3: é 20A
a R3
C1
4 1500 uF 22Q
S1
! i % Q2
230VAC 4.7kh 2N 355 1
§ D2 Battery
0.05
R1 Qa ;
220 O 2N 355
! 4. 10
T 10000uF/6V

Hinh 2. 7 So d6 thiét ké mach sac cho dc quy 24V

Vi so d6 thiét ké bd sac nhu trén, ta c6 thé cép dién 15A -28.8V dé sac cho 2 bo Ac

quy 150Ah
2.3.4 Tinh tiét dién day dén (tiét dién cdp)

Cong thuc don gian theo dong dién:

;!
J

Trong d6 S 1a tiét dién day dan (mm?)

[ dong dién (A)

J 12 mat d6 dong cho phép (A/mm?) thuong lay:
Day dong: J ~6—84/mm’
Day nhom: J ~3-54/mm’
Dbi véi dong dinh muc 63A ta ¢ :

S= %3 ~10.5mm?
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

Dung cap 10mm? hodc 15mm?

2.3.3 Chon MCCB/CB dau vao
Nén chon CB > 1.1 dén 1.25 lan dong tai

bdi véi dong dién dinh muc 50 A ta nén chon cac loai MCCB/CB c6 dong dién
dinh muc la 63A

2.3.4 Cdc yéu cdu déi véi bp ATS
-Mot sb yéu cau khi thiét ké bo ATS

e Dai nhi¢t d0 hoat dong: 00C+550C hodc rong hon.

e Do am tir 5-95% hodc rong hon

e Dién ap/tan sd lam viéc dinh mirc 230VAC/50Hz

e S6 chu ky hoat dong khi mang dién > 120 chu ky hoat dong/gid

e S6 lan déng cat khi mang dién trong toan bd vong doi > 10.000 1an

e Dién 4p chiu xung danh dinh > 6kV

e Man hinh hién thi cac thong s6 cua bod ATS(dién ap, cac canh béo..)

e Cic ché do bao vé dién ap thap va qua ap

e Thoi gian chuyén mach (delay) khi mat dién 5-10s va khi dién ludi phuc hoi.10-
30s

2.4 Po lwong hé thong

2.4.1 Do dung lwong ic quy
(a)Tinh can thiét

Viéc do dung lugng ic quy 13 cuc ky quan trong, ddc biét trong cac hé thong nhu
dé may phat dién, UPS, xe di¢n, hay h¢ théng nang lugng mat tro1. Dudi day 1a cac ly
do vi sao ta can phai do ludng dung lwong pin hay c quy:

-Pam bao hé théng d&é may phat ludn sin sang khai dong

Néu dung luong 4c quy yéu (can, chai, khong du dong khoi dong), may phét sé
khong thé dé, gdy mat dién nghiém trong cho hé thng.

May phat dién khong thé ty khoi dong néu dc quy khong du stc.

Trong hé ATS (Automatic Transfer System), dc quy yéu dan dén hé thong chuyén
ngudn bj that bai.

- Phat hién sém tinh trang suy giam ac quy (chai, 1d0 hoa)

Ac quy theo thoi gian s& bi giam dung luong (chai) du khéng sir dung nhiéu.

Néu khong do dung luong dinh ky, ban kho phat hién binh yéu trude khi no chét
han.

- Xac dinh thoi diém can thay thé dc quy

Thay binh qua sém — lang phi chi phi.

Thay binh qua mudn — rui ro mét dién, chay thiét bi, su c6 hé théng.
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Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

Po dung luwong cho biét chinh xac binh con bao nhiéu % cong suét thiét ké (VD:
100Ah con 70Ah = chai 30%).

- Giam sat strc khoe dc quy theo thoi gian

Nhit la trong cac h¢ théng tu dong, can theo doi dung lugng con lai dé canh béo,
l1én lich bao tri.

Heé thdng c6 thé ty:Guri canh bao khi dung luong < 40%, ngit tai dé bao vé ac quy,
kich hoat may phét sém néu ic quy yéu

- Pam bao an toan va tranh hong hoc thiét bi

Ac quy yéu c6 thé din dén:Dé may khong duoc — chét tai, xa qua sdu — hong
binh, nap qua mic — nd, nong, ro ri acid

Do dung luong gitp tranh cac su c¢b nguy hiém nay.

- T6i wu hoa thiét ké hé thong
(b) Tién hanh
*Po tirng binh riéng 1é

Pit dau do cua dong hod van nang vao cuc duong va am cua ting binh.

Gia tri OCV ting binh cho biét trang théi sac (SoC) cua timg binh riéng biét.

Day 1a cach chinh xac nhit dé biét binh nao yéu néu c6 su léch ap.

Bang 2. 4 Bang céc gia trj dién ap tham chiéu véi trang thai binh 4c quy

Trang thai binh (SoC) Dién 4p OCV (mdi binh 12V)
100% day 12.6V —12.8V
75% ~12.4V
50% ~12.2V
25% ~12.0V
Gan can <11.8V

*Po téng dién ap toan bg hé 24V
bit dau do vao cuc duong cua binh dau tién va cuc Am cta binh thit hai.
Tong OCV s& khoang gap d6i binh 12V néu ca 2 binh déu khoe.

Béng 2. 5 Bang céc gié tri dién ap tham chiéu véi trang thai ctia 2 binh dc quy nbi tiép

Tong trang thai Toéng dién 4p OCV (2 binh 12V nbi tiép)
100% day 252V —25.6V
75% ~24.8V
50% ~24.4V
25% ~24.0V
Gan can <23.6V

*Giam sat dung luong bang Coulomb Counter (Ah Counting)

22
Sinh vién thyc hién: B3 Viét Huy Giang vién huéng dan: TS. Nguyén Hoang Mai
Phan Ngoc Thinh
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Phuong phap Coulomb Counter 14 cach tinh todn dung luong dc quy con lai (hodc
da str dung) bang cach tich phan dong dién theo thoi gian. Pay 1a phuong phap dién tir
chinh x4c, dugc dung phd bién trong cac hé théng quan 1y pin (BMS), UPS, hoic giam
sat dc quy trong thuc té.

Dung lugng ac quy (Ah) 1a tich cia dong dién (A) véi thoi gian (h):

o) = j 1(t)dt (2.12)
Bang 2. 6 Bang cac thanh phan co ban cua phép do
Thanh phan Y nghia thyc té
I(t) Dong dién do duoc tai thoi diém t
At Khoang thoi gian giita 2 1an do
> I(t) x At Tich lity dong dién theo thoi gian — tinh
ra Ah

Do hé thong nhung khong tich phan lién tuc duoc nén ta dung tong roi rac:
O = 2 L AL, (2.13)
Trong d6 7, : Dong dién do tai thoi diém k
At, Khoang thoi gian tir 1an do trudce dén lan do hién tai (don vi: gio)

O, Té)ng dung luong Ah da xa hoac nap

Gia str t doc dong 1 1an mdi 1 gidy:
Vidul=4800 =48 A

Ta co:
Af=1s = —— = 0.0002777(h) (2.14)
3600
Dung luong tich liiy mdi gidy :
Os=1*At=4.8%0.0002777 =0.001334h (2.15)
Sau 1000 gidy (khoang 16 phut 40 gidy), Dung luong tong cong la:
0 =0, *1000=0.00133*1000=1.334A (2.16)

Nhu vay ctr mdi 1000s thi dc quy sé& ton hao 1.33Ah

2.4.2 Do cdc théng sé mdy phdt

(a) Po lwong dau Diezel
Ta str dung cam bién dién dung (capacitive level sensor) dé gui tin hiéu vé Arduino
1a giai phap chinh x4c, bén va khong tiép xuc tryc tiép voi nhién liéu
Nguyén 1y cam bién dién dung do mirc dau Diesel
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Cam bién dién dung hoat dong nhu sau
Bén trong cam bién ¢6 hai dién cuc — tao thanh mot tu dién.
Khi mtrc dau thay d6i — hang s6 dién méi thay d6i — 1am thay doi dién dung.

Mach xir Iy trong cam bién chuyén su thay doi ndy thanh tin hiéu analog (0-5V
hoac 4-20mA).
Bang 2. 7 Cac muc xuat tin hiéu ctia cam bién dién dung

Loai tin hiéu Miic ra Phu hop
0-5V hoac 0-10V bién ap Arduino
4-20mA Dong analog PLC, mach chuyén doi
RS485 Modbus RTU Hé thong cong nghiép,
IoT gateway

Véi Arduino, nén chon loai tin hiéu 0-5V dé dé dang doc bang analogRead()
Bang gia tri twong (g khi sir dung cam bién dién dung loai 0-5V

Béang 2. 8 Cac gia tri dau ra ctia muc dau dua theo dién ap do duoc

Mirc dau (cm) Tin hi¢u (V) Phan trim
0 cm 0.5V 0%
6 cm 1.5V 25%
12 cm 25V 50%
18 cm 35V 75%
24 cm 45V 100%

Duya theo gid tri dién ap gui vé Arduino ta co thé xac dinh dugc muc dau Diezel
con lai trong méy phat 1 bao nhiéu, dong thoi c6 thé giam sat va giri dit liéu 1én web

(b) Do théng sé ciia nguon dién mdy phdt

*Tan sd
Tan s6 f (Hz) cia may phat dién dugc xac dinh theo cong thirc:
P*n
f= 170 (2.17)
Trong d6:f: Tan s6 (Hz) — ta can 50Hz
P: S6 cuc tir ciia may phat (thuong 1a 2 hoic 4)
n: Téc d6 quay cia truc may phat (RPM — vong/phut)
Vay voi diéu kién dé dong dién tao ra tir may phat dién dat S0Hz thi ta can:
May phat chay ¢ 1500 RPM (v&i 4 cuc)
Hoac may phat chay 3000 RPM (vé1i 2 cuc)
*Pién ap (220VAC)
Dién 4p dau ra phu thudc vao:
Téc d6 quay 6n dinh
o i i 24
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Hé thong diéu chinh dién 4p (AVR) — Automatic Voltage Regulator

— AVR giit dién ap 6n dinh ¢ 220V ngay ca khi tai thay ddi

Céu hinh cudn day stator

— Puoc thiét ké sdn dé tao ra 220V hodc 380V tuy model

2.4.3 Do dién dp hé thong

bé do dién 4p xoay chi€u cho ca nguon dién ludi va nguon du phong ta sit dung

cam bién ZMP101B. Cam bién ZMP101B (thudng goi sai la ZMPT101B) 1a mot module
cam bién dién ap xoay chiéu (AC), rat pho bién khi do dién ap ludi 220VAC bang
Arduino, ESP32 hoic STM32.

Dé tién hanh do dién ap cua hé théng, ta do gia tri doc dugc cia cam bién ¢ 2

truong hop :

Trudng hop 1: Khi cap dién 220VAC cho hé théng
Truong hop 2 : Khi khong cip dién cho hé théng

Code dé doc gia tri Analog clia cam bién
void setup() {

// put your setup code here, to run once:
Serial.begin(9600);

}

void loop() {

// put your main code here, to run repeatedly:
Serial.println(analogRead(A0));
delay(100);

}

Sau khi tién hanh doc gia tri, ta c6 gid tr1 Analog do dugc nhu sau:

Vims =218V => Gia tri Analog doc dugc :751
Vrms = 0V => Gia tri Analog doc duogc : 507

Ta c6 quan h¢ gilra cac gia tri nhu sau

Phan Ngoc Thinh

Giang vién huéng dan: TS. Nguyén Hoang Mai
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Analog Read
Lo7 751

Hinh 2. 8 Biéu d0 quan hé cta tin hiéu Analog va gia tri dién ap

Ta c6 cong thurc dé x4c dinh gia tri dién &p thuc té nhu sau:
Y=0 _ X=X N y—0 _ x—507 (218)
W=y XX 218—-0 751-507
= y=0.9x—452.98 (2.19)

Vi x 1a gia tri Analog duoc tai dién ap y

2.5 Pé xuit cho hé thong

2.5.1 Phén cieng ciia hé thong
-B6 diéu khién : chon PLC logo Siemens

+ C6 du dau vao sb va dau ra relay dé giam sat tin hiéu dién ludi, diéu khién
contactor dién ludi va dién may phat

+ Lap trinh don gian, pht hop cho diéu khién logic ctia bd ATS.
-Contactor:

+ Contactor 1u6i (K1): Loai chiu duoc dong tai pht hop v6i cong sudt cua tram
BTS 63A

+ Contactor may phat (K2): Tuong tu nhu K1
-Relay trung gian :

+Sir dung dé cach ly tin hiéu diéu khién tir PLC véi tai cong suat 16n (nhu coil
contactor).

+ Gitp tang tudi tho PLC.
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-Str dung cam bién dién ap hoic relay giam sat dién ap dé giam dién ap cta ca dién ap
ludi va dién may phat
-Str dung Ac quy dé tao ra dién du phong
-Ngudn cap cho hé thong :
+ Str dung ngudn 220VAC tryc tiép tir ngudn ludi dé cap cho PLC Siemens Logo,
relay trung gian
+ Sir dung bo ngudn t6 ong 5V dé cap ngudn cho thiét bj vi mach (Arduino,, LCD..)
-Thiét bi bao v¢ dién:
+Str dung CB (Circuit Breaker) dé bao vé timg nhanh nguén va bao vé cho PLC
+B6 chéng sét lan truyén cho ngudn ludi va may phat.
-Chon v6 tu dién lap rap chic chin, c6 quat lam mat, b tri hop 1y céc thiét bi.

-B6 tri di day dién, terminal, va cac phu kién di kém dam bao chuan cong nghiép.
2.5.2 Phin mém ciia hé théng

- Sir dung phan mém chinh hang twong thich voi PLC da chon.

- P6i v6i Siemens LOGO! = dung phan mém LOGO! Soft Comfort.-;

- Phan mém lap trinh cho vi diéu khién arduino st dung trong hé théng — Arduino IDE
v6i nhiém vu 13p trinh gidm sat cho hé théng, diéu khién hoat dong tir xa va diéu khién
hién thi trén giao dién LCD
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CHUONG 3 : THIET KE XAY DUNG CHO BQ ATS
3.1 Tinh chon thiét bi cho hé thong

3.1.1 May phat dién

- Trong tAt ca céc nguén du phong nhu UPS,may phat di¢n, nang lugn sach,...
thi may phat dién 1a ngudn du phong dang tin cdy va phu hop voi tram BTS. Vi nd c6 hé
théng cép nhién li¢u lién tuc, cong suét kha 16n,do tin cay cao.

-M4y phat dién 1a thiét bi chuyén d6i co ning thanh dién ning st dung nguyén

Iy cam Ung dién tir.Ngudn co ndng so cap co thé l1a cac dong co tua bin hoi ,g10,nudc,
dong co dot trong,...N6 c6 kha nang bién doi thong s6 di€n nang nhu di¢n ap tan so goc

phi,...,
® () @ sl
<‘> e “)-{“' @
1-;,‘\‘, ';1 1\ “ @ 1N b
f;ﬁ | B [tieme= \\\
&) e | e i AT e |G
DIESEL 7Y V@ L] LN R
=Sl N &
v‘s]) 7 ‘ 1 G\ —
Hinh 3. 1 Cau tao ciia may phat dién
1. Bong co 6. Hé thong xa
2. Pau phat 7. Bd nap ac quy
3. Hé thong nhién liéu 8. Control Panel (Thiét bj diéu khién)
4. On ap 9. Két cau khung chinh.

5. Hé thong 1am mat

-Pong co: La ngudn ning luong co hoc dau vao ciia may phat dién. Ngudn nhién liéu
cua may phat dién thuong 1a diesel, xdng, propan (¢ dang 1dng va dang khi) hoac 1a khi
thién nhién. Déi v6i dong co nho thuong hoat dong bang xang trong khi dong co 16n
hon chay bang dau diesel, propan 1ong hodc khi ty nhién. Ngoai ra thi c6 mot s6 may
dung ngudn nhién liéu khép 1a nhién liéu diesel va khi dot.

-Pau phat: Bao gom mot tap hop céc bd phén tinh va cac thanh phan c6 thé di chuyén
duogc, c6 chiic nang san xuat di¢n tur nhién li¢u co hoc dugc cung cap. Cac phan lam
viéc voi nhau tao ra chuyén dong tuong doi gitra tir va dién, do do tao ra dién.

- Stata/ phan cam: La thanh phan khong thé di chuyén, gdm mét tap hop cic day dan
dién quén lai thanh dang cudn trén mot 161 sat.
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- Rato/ phan tmg: 13 thanh phan chuyén dong tao ra tir trudng quay
-Hé thdng nhién liéu c6 nhitng tinh ning thong dung duéi day:

- Ong ndi tir bon chira nhién liéu dén dong co: Dong cung cap huéng dan nhién lidu va
va ra dong co.

- Ong thong gi6 binh nhién liéu: Cac bon chira nhién liéu c6 mot dudng éng thong gid
dé ngan chin sy gia ting ap luc hodc chan khong trong qué trinh bom va hé théng thoat
nude cua bé chua.

- Bom nhién li¢u: Nhién li¢u s€& dugc chuyén tir bé chira chinh vao cac bé chira trong
ngay.

- Binh loc nhién li€u, tach nudc va vat la trong nhién li¢u long dé bao vé cac thanh phﬁn
khac trong nguyén liéu tong hop.

- Kim phun: Phun chat 16ng dudi dang phun suong bang dét dong co.
-On 4p: La bo phan quy dinh dién ap dau ra ciia may phat dién.

-Hé théng lam mat: Lién tuc st dung h¢ théng lam lanh c6 thé lam nong cac thanh phén
khac nhau ctia may phét dién. May can thiét co6 mot hé thong 1am mat va thong gié thu
hoi nhiét sinh ra trong qua trinh.

-Hé théng xa: Co tac dung xtr 1y khi thai thoat ra tir may phat dién. Ong x4 thuong duoc
1am bang gang, sat rén hodc thép. Ong xa thuong gan lién v6i dong co bang cach sir
dung két ndi linh hoat dé giam thiéu rung dong va ngan ngira thiét hai cho hé thong éng
x4 ctia may phat dién. Cac ng xa thong ra ngoai troi va dan di tir cira ra vao, ctra sO va
nhing 16i khac. Hé thong 6ng xa ciia may phat dién khong két ndi vai bat ky thiét bi
khéc

-Hé thong bdi tron: C6 tac dung giup dong co hoat dong bén va ém sudt mot thoi gian
dai. Pong co ciia may phat dién dugc bodi tron bang dau dugc luu trir trong mot may
bom. Can kiém tra mic dau boi tron sau khi may hoat dong 8h, Kiém tra ngin ngira ro
ri chat boi tron va thay dau sau 500 gio may phat dién hoat dong.

Déi vi du 4n 1an nay ta s& chon may phat Cummins Diesel 10kw 12kVA
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Bang 3. 1 Thong s6 k¥ thuét cia may phat dién Cummins Diesel 10kw 12kVA

Thoéng s6 k¥ thuat

Gia tri

M6 hinh

KMS-10

Lam mat dong co

Lam mat bang gi6

Cong suat du phong (50Hz)

12kW / 15kVA

Cong suét dinh mirc (50Hz)

10kW / 12kVA

Tdc do quay 1500 / 1800 vong/phut
Phuong phap khai dong Pé dién 24V DC
Model dau phat Tfw-10
Dién ap dau ra 220V / 380V / 400V
Heé sb cong suat 0.8
S6 pha 3 pha
Loai choi than Khong choi than
Cap cach dién H
Cép bao vé P23
Trong luong tong / tinh 500 kg

Kich thudc tong thé (DxRxC)

1500 x 1000 x 1400 mm

3.1.2 Bj diéu khién trung tim PLC logo Siemens

-Pay 1a mgt dong PLC mini ctia Siemens, phu hop cho cac ting dung tu dong hoa
don gian nhu:Diéu khién chiéu sang, bom nudc,hé théng cua tu dong, diéu khién nhiét
do, thoi gian, hé théng canh bao

Vi yéu cau cua bd ATS khong c6 qua nhiéu dau vao va dau ra, ta s& chon PLC
logo Siemens 230RCE 6ED1052-1FB08-0BA 1 dé str dung cho bd diéu khién trung tim
cua bo ATS

Bang 3. 2 Bang thong sb k¥ thuat cia PLC LOGO

Thong sb Mo ta
Dong san pham LOGO! 8.3
Dién 4p dau vao 230VAC
Lap trinh bang LOGO! Soft Comfort
Két ndi Ethernet, WLAN (v6i module m¢ rong)
Dau vao 8 DI
Dau ra 4 DO (Relay)

3.1.3 MCB ( Miniature Circuit Breake )

-V6i nhiém vy dong cat , ngat cac thiét bi phia phu tai bao vé khoi ngan mach
hay chap mach
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-Ta chon MCB 1 pha c6 dong dinh mirc 63A MCB NXB-63 ciia CHINT

Bang 3. 3 Bang thong s k¥ thuat cia MCB

Thong sb Mo ta
Dong dién dinh muc 63A
DPién &p dinh mirc 230/400VAC
Tan s6 50/60Hz
S6 cuc 1P
Dong cit ngan mach dinh mirc 6000A
Xung dién ap dinh muc 4 kV

3.1.4 Contactor
- Chon theo dong tai: Dong lam viéc phai > 63A
- Chon Khoi dong tir 1 Pha Chint NCH8-63/20 63A 2NO 2P

Bang 3. 4 Bang thong s6 ky thuat ciia khéi déng tir

Thong s6 Mo ta
Cong suat chiu tai 63A
Dién ap lam viéc cua cudn hut 220V/50Hz
Tiép diém 2 cap NO
So cuc 2P
3.1.5 Relay trung gian

- Relay trung gian 1a mot thiét bi relay dién tir v6i kich thudc nhd, 1a mot kiéu nam
cham dién c6 tich hop them hé thong tiép diém nhu mot cong tic hoat dong bang dién
d6i trang thai on or off khi c¢6 dong dién di qua

- V6i nhiém vy dé tach ly tin hiéu diéu khién va cong suat, dong thoi trung gian
trong viéc diéu khién gitta PLC va contactor

- Ta chon Chon relay c6 dién ap cudon hat phu hop (VD: 24VDC hoac 220VAC-
Relay Trung Gian LY2N 24V 10A 220VAC 8 Chan

Bang 3. 5 Bang thong sb k¥ thudt cua relay trung gian LY2N 24V 10A 220VAC 8

Chan
Thong sd Mo ta
Dong max 10A
Dién 4p chén kich 24VDC
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Piéu khién ngudn 220VAC
S6 chan 8 chan
3.1.6 Ac quy
- Dung dé dé may phat

- Ta chon Ac quy N150 MF (12V - 150Ah)
Bang 3. 6 Bang thong s6 k¥ thuét cia Ac quy N150 MF (12V - 150Ah)

Thong sb Mo ta
Dién &p 12V
Dung luong 150Ah
Kich thudc 505 x 220x 209 (mm)
Trong luong 2.4kg
Nap dién bién ap nap cho binh 13.5 - 14.2VDC, 10-
15Ah

3.1.7 Arduino

- Pbi voi cac yéu cau vé giam sat va diéu khién cho hé théng, ta chon vi diéu khién
arduino Uno R3 v&i nhiéu tinh ning vuot troi, dé didu khién, nhé gon va phu hop véi
yéu cau cua dé tai

Bang 3. 7 Bang thong s6 k¥ thuat cia Arduino Uno R3

Thong s6 Mo ta
Vi diéu khién (MCU) ATmega328P
Di¢n ap hoat dong 5V
Ngudn vao (khuyén ding) 7-12V
S6 chan digital I/O 14 chan (trong d6 6 chan ho trg PWM)
S6 chan analog input 6 chan (A0 dén A5)
Tc d6 xung nhip 16 MHz
B6 nh¢ Flash 32 KB (trong d6 0.5 KB dung cho
bootloader)
SRAM 2 KB
EEPROM 1 KB
Giao tiép UART, 12C, SPI
Cong 1ap trinh Cong USB loai B

3.1.8 LCD
-Véi yéu cu giam sat va hién thi cta dé tai, ta chon LCD 4 row ¢ tich hop 12¢
20x4
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3.1.9 Cim bién dién dp
- Ta st dung cam bién dién 4p ZMP101B dé do gia tri dién ap cua ca dién ap ludi
va dién du phong, tir 46 Arduino Uno doc gié tri, so sanh va gti 1énh dé diéu khién PLC

Bang 3. 8 Bang thong s6 ki thuat cta cam bién dién ap

Thong sb MO ta

Dién 4p cam bién tdi da 250 VAC

bién ap hoat dong 5V
Nguon vao (khuyén dung) 5-30VDC

Tin hiéu dau ra 0-5V Analog
Kich thudc: 49,5 x19,4 (mm)
Nhi¢t do hoat dong 40°C ~ + 70°C
3.1.10 Module relay

- Module relay 1a mot mo-dun dién tur dung dé diéu khién thiét bi dién cong sudt
16n (AC hodc DC) bang mot vi diéu khién nhu Arduino, STM32, hoic PLC. Relay hoat
dong nhu mot cong tac dién tir — khi dugc diéu khién, nd dong hoac ngét mach dién
cta thiét bi tai (vi du: dén, quat, bom...).

- Module relay nhan tin hi¢u tir Arduino va gui dir liéu diéu khién dén PLC dé thuc
hién cac chtic nang diéu khién

Bang 3. 9 Bang thong s6 k¥ thuat cia module relay

Thong s6 Mo ta
Tén san pham Bo mach relay 2 kénh 24V 10A — ma
B5H12
S6 kénh 2 kénh relay co
Di¢n ap hoat dong 24VDC
Dong ti€u thu Khoang 60 — 80 mA / relay
Dong chiu tai toi da 10A tai 250VAC hoic 30VDC
Loai kich hoat Chon duoc mure kich hoat: HIGH hoac
LOW (jumper set)
Loai relay Relay co 5 chan (COM, NO, NC)
Tin hiéu diéu khién Tuong thich mic TTL 3.3V — 5V (véi
transistor khuéch dai)
Céch ly opto C6 opto-isolator cach ly giita mach diéu
khién va mach tai
Kich thudc 50x 40 x 18 (mm)

3.1.11 Dén bdao
- bén bédo 24V, 220V 22mm AD16-22DS (do, xanh, vang)
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3.1.12 Quat lam mat

- P6i véi yéu cau hoat dong ¢ dai nhiét do twong dbi 16n tir 0C+550C nén gan nhu
ta phai c6 quat lam mat dé dam bao ti dién hoat dong binh thuong, gitp han ché tinh
trang qua nhié¢t hay chap chay xay ra

- Ta chon Quat hut 230VAC 92x92x25

Bang 3. 10 Bang thong s6 k¥ thuat ciia quat lam mat

Thong sb Mo ta
Chét li¢u ABS, Steel
Kich thuéc (WxHxD) 92x92x25 mm
Vong bi Sleeve
Kiéu lap dat Thang ding
Dong dinh muic 0.07A 230VAC 50/60Hz
Cong suét 13W
Luu lugng gid 39~48 m3/h
Do 6n 37 dB
Nhiét d6 hoat dong -400C dén +650C
Cip bao vé 1P34
3.1.13 Nguén té ong

- Pé cip dién cho cac thiét bi vi mach c6 trong hé théng (Arduino, LCD) ta cip
dién 5VDC cho céc thiét bi trén. St dung bd nguén td ong 5V 10A dé cép dién

Bang 3. 11 Bang thong s k¥ thuat ctia bo ngudn t6 ong 5V

Thong sd Mo ta
Dién 4p dau vao 180VAC-240VAC chinh bang cong tic gat
Cong suit 50W
Dong dau ra toi da 10A
Nhiét o lam viéc -10~60d6 C
Kich thuéce 160 x 48 x 42mm

3.1.14 Vo tu dién

- Viéc chon vo tu dién la budc quan trong trong thiét ké hé théng diéu khién va
phan phéi dién. Mot vo tit dién phu hop gitip bao vé thiét bi, dam bao an toan, va t6i wu
hoa khong gian.

- Dua vao sb luong thiét bi lép bén trong nhu: MCB, contactor, relay, PLC... ta
chon vo ti dién 400x300x150 dé dam bao viéc ndi day va cac thiét bi thuan tién hon

Bang 3. 12 Bang thong ké cac thiét bi sir dung
34

Sinh vién thyc hién: B3 Viét Huy Giang vién huéng dan: TS. Nguyén Hoang Mai
Phan Ngoc Thinh



Thiét bi dong cit ngudn du phong ATS cho cac tram BTS

STT Tén thiét bi M3 thiét bi SL Don gi4
1 May phat dién Cummins Diesel 10kw 1 40.480.000 VND
12kVA
2 | PLC LOGO Siemens 6ED1052-1FB08- 1 2.200.000 VND
0BAI
3 MCB MCB NXB-63 CHINT | 2 65.000 VND
4 Contactor Chint NCHS8-63/20 2 632.000 VND
63A 2NO 2P
5 Relay trung gian LY2N 24V 10A 2 50.000 VND
220VAC 8 Chén
6 Ac quy N150 MF 2 6.300.000 VND
7 Céc thiét bi VDK Arduino, LCD, 500.000 VND
ZMP101B, Module
relay
8 Dén bao tu dién 100.000 VND
9 Quat [am mat 230VAC 92x92x25 200.000 VND
10 V6 tu dién 400x300x150 mm 400.000 VND
11 Bo ngudn t6 ong 5V 10A 100.000 VND
12 | Céc loai day cap, dau 1.000.000 VND
cos, thanh dong. ..
Tong 52.027.000 VND
cong

Sinh vién thuc hién: D3 Viét Huy

Phan Ngoc Thinh
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3.2 Thiét ké hé thong
3.2.1 Bin vé hé théng

Ta c6 ban v€ phac thdo mat ngoai va so do bo tri thiét bi nhu sau

ATS 63A

o |l

@:

Hinh 3. 2 Ban v€ phéc thao cua ta dién ATS 63A

3.2.2 Lwu d6 thudt todn ciia hé thong

Sinh vién thyc hién: DS Viét Huy
Phan Ngoc Thinh

Giang vién huéng dan: TS. Nguyén Hoang Mai
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[

——— T Kidm tra dign dp lwdi 8n dinh

Xudt canh béo dién &p thap,

Udmgrid <180V ?

Udmgrid >250V ?

Udmgrid=07?

B qud ap, mat dién lwdi 1én
LCD
Yes
4
Yes Tré 5s
g Khé&i déng may phat

Yes

Ki&m tra n = ndm ?

Cam chay may phat
¥uat dif ligu |&n LCD

Ugene > 80% Udm ?

Tré 0-25s

Chuyén tai sang may phat

Co dién ludi trdy lai
180<Ugrid <250 7

Tré 15-30s

Cho may phat chay khang tai

Chuyén tai dién lwdi . R -
HyEn talsang dien ! mét khodng thii gian rdi tit

3-10 phat

Tat may phat

Hinh 3. 3 Luu do thuit toan cta hé thong

Sinh vién thyc hién: DS Viét Huy

Phan Ngoc Thinh

Giang vién huéng dan: TS. Nguyén Hoang Mai
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3.2.3 Lap trinh véi phan mém Logo soft comfort 8.3

(a) Gidi thiéu vé phan mém

- LOGO! Soft Comfort 1a phin mém lap trinh cho dong PLC Siemens LOGO!,
duogc thiét ké than thién, dé stir dung, dic biét phi hop cho ngudi méi bt dau tiép can
v6i PLC hoic cac (mg dung diéu khién ty dong don gian

- Phan mém véi nhiéu tinh nang, co6 thé ho tro dé thuc hién cac dy an véi quy mo

vira va nho
Bang 3. 13 Céc tinh ning ctia phdn mém Logo soft comfort 8.3
Tinh nang Mo ta
Giao di¢n kéo-tha (Drag-and-drop) D@ dang 1ap trinh bang cach kéo va két nbi
cac khéi logic
Mo phdng offline Cho phép chay thir chuong trinh trén may
tinh ma khong can PLC thét
Ché d 1ap trinh song song C6 thé 1ap trinh bang ca biéu do khéi logic
(Function Block Diagram - FBD) va dang
dong 1énh (Ladder - LAD)

Téi chuong trinh vao PLC Két ndi qua cap USB hodc mang LAN dé

nap chuong trinh
Giam sat va diéu khién online Theo ddi trang thai cac khdi logic khi PLC

dang chay thuc té

- V& g dung, LOGO! Soft Comfort thudng dugc dung trong cac ing dung nho
va vua nhu:

biéu khién bom nuée, chiéu sang tu dong

Diéu khién ctra, bang tai nho

Diéu khién may moéc don gian trong dan dung hodc cong nghiép
Hé thong diéu khién tudi cdy tu dong, hé théng nha thong minh

(b) Cac buoc tgo dw an
- Dé bt dau 1ap trinh v6i du an, ta chon File-New dé tao mot dy an maéi
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. . '
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| Spens WhmA FaAl+, Fo e BEB0 I OD0 RE | 24 Bk JEE
Y 524 W Dagden -
B coacerany Bl Rl
2° Gl Dagraen

lg
il

e . L x - FETRT

Hinh 3. 4 Giao dién lam viéc cua LOGO Soft comfort

- Sau khi d4 1ap trinh xong, ta tién hanh luu va tién hanh mé phoéng truc tiép trén
phan mém

o | o

-~

i
L0 oy o

. v [ .
| B SR T g LS EHSE
159
. W 1ss.0 - *0a:8%
£65 [y [
o emb DLgoig
Gur =53 0000

s
Hooy
l:l—‘a. I
i =
. bW L
] TRV S RS S S S e R T

" was [ a mi:—-'_lmj-"” xrpmun & foalinuay )y =m
oW g o

Hinh 3. 5 Man hinh mé phoéng cta phin mém

- Néu nhu vi¢c mo phong dién ra sudn s€ , ta cd thé két noi véi PLC dé nap code
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ﬁ nterface >

Interface

Connect through:| Ethernet w Intel(R) Dual Band Wireless-AC 8260 ~
Target

Test
Target P address: . . . Address book
Accessible LOGO!: o
Name IP Address Subnet Mask Gateway MAC zddress Device Type  Status

In erder te pretect plants, systems, machines and networks against oyber threats, it is necessary
to implement - and continuously maintain - 2 holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions enly form ene element of such 2 concept. For more
information about industrial security, please visit http/fwww siemens.comfindustrialsecurity.

Cancel Help

Hinh 3. 6 Man hinh thiét 1ap két nbi véi PLC

- Yéu cau phai c¢6 cap Ethernet dé truyén dit liéu

(c) Tien hanh lap trinh du an
Vo1 cac bién dau vao va dau ra cua du an nhu sau
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Offline settings| Online settings|

General
Hardware type T Temes
110 settings 110 names
Input terminals: Name Output terminals: Name
Program password il Tin higu dign ludi ~ Q1 Chay ngudn lugi -~
Poer on % Chay ngudn méy phit
Messzge text 3 Q3 Dé méy phét
Adsitiod o : I oo ]
Statistics 15 Q5
Comment 16 06
Modbus address space 17 Qr
18 Q8
19 Q9
no Q1o
m on
nz2 Q12
n3 Qi3
114 Ol
5 Q15
113 Q16
n7 Q17
g o1
19 019
120 Q20
121 AQ1
122 > AN2 -
Import Export

Cancel Help

Hinh 3. 7 Danh sach cac bién dau vao va dau ra cho du an
Véi cac gia tri dau vao I1 : Tin hiéu dién luéi
12 Tin hi€u dién du phong
I3 Gia tri Analog di¢n ludi
14 Gié tri Analog dién &p dy phong
Va cac gia tri ddura  QI: Tin hiéu khoi dong relay trung gian dién ap luéi
Q2: Tin hi¢u khoi dong relay trung gian dién ap du phong
Q3: Tin hiéu khoi dong may phat

Q4 : Tin hiéu cAm chay may phat(sau 3 lan khoi dong khong
thanh cong)

Néu tin hiéu I1 ¢6 dién- Dién ap ludi co dién va cam bién dién ap doc duogc gia tri dién
ap nam trong khoang tir I80VAC ( dién ap thap) dén 240 VAC (qua ap) thi s& xuat tin
higu dé dén timer dé dém, néu du 5s sau khi dém thi PLC s& giri tin hi¢u dé khoi dong
relay trung gian cia dién ap ludi cap dién cho tai
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B010 [Analog Comparator] >

rramte | comment [

[~

Parameter [ ]
Block name:| |
Sensor
Sensur:| 0.1V ~ |
Analog settings
Measurement Range Parameter

w0510 G ow:]
w0z [ ofw  os(

Threshold
on L |
| 180 {}
off
| 202 ]
Decimal places =

B}
oy Lok ] el | ke

Hinh 3. 8 Khdi Analog Comparator dé so sanh gia trj dién ap

.......... L e
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Hinh 3. 9 M6 phong tin hiéu dién ap ludi voi 2 dau vao
Péi voi PLC LOGO Siemen 230RCE thi khong thé doc gia tri truc tiép tir tin hiéu

Analog ma phai cin c¢6 thém module Analog. Do d6 ta s& sir dung Arduino Uno dé doc
gia trj dién ap rdi sau d6 gt tin hiéu diéu khién 1én PLC thong qua mdt module relay

Tiép tuc thuc hién tuong tu dbi vé6i dién du phong

Khi mdt trong hai diéu kién dé khoi dong contactor dién ap ludi la tin hiéu dién ap
lu6i va tin hiu tir cam bién dién ap khong dat, ta s& chuyén sang dién ap du phong, khi
d6 néu tin hiéu tir dién ap du phong co6 dién va tin hi¢u tir cam bién cua dién du phong
dat, hé thong s& chuyén sang khai dong contactor dién dy phong dé tiép tuc nudi tai

2 {TinhgedEnapdupbdngl . . . L L L e
| BOO& 02 (Contactor dién ap duphing). .

Sl

......... T = i

Hinh 3. 10 M6 phong tin hiéu dién 4p dy phong véi 2 tin hiéu dau vao

Néu mot trong hai diéu kién dé khoi dong contactor dién dy phong khong dat, ta
s& tién hanh khoi dong relay dé may phat.

Hinh 3. 11 M6 phong tin hiéu dé may phat
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Khéi dé may phat s& hoat dong mdi lan 6s, sau mdi lan dé khong thanh cong s&
chd sau 3s dé tiép tuc d¢, s6 1an d¢ t6i da 1a 3 1an. Néu sau 3 lan dé may phat van khong
kich dugc dién thi s& PLC s& phat tin hiéu dé cAm dé& may phat dé cho qua trinh bao hanh
va stra chira

Khéi phat xung dong b, thiét 1ap 6s mbi 1an dé va 3s cho thoi gian nghi mdi 1an

de
|
|
[ Parameler| Camment|
i Parameter
Block name:
Pulse Width (TH)
3 0= |[H | seconds (s:ar100s) v
| Interpulse Width (TL)
! 6= 8- |{}| | seconds (s:111005) w
Others
| [ Retentivity
| [ protection Active
Cancel Help
Hinh 3. 12 Khoi phat xung
B§ dém 1én xudng
B
Parameter‘ Comment |
Parameter
Block name:
Start Value: o |}
On
aill
off
o= |
Others
[ Retentivity
[ Protection Active
Cancel Help
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Hinh 3. 13 Khéi dém xung 1én xudng

Phan code mo phong cho toan bo dy 4n nhu sau

CcJTinhEwdRRER L. . . L L L L e e e e e
L BOAT. . . . . .. ......BODZO. ... Q1 (Caontactar dién.dp lwéin . . .

Hinh 3. 14 Code PLC cho du an

3.2.4 Giao dién giam sdt hé thong

(a) Loi ich

Viéc xay dung giao dién giam sat cho hé théng ATS (Automatic Transfer Switch)
mang lai nhiéu y nghia quan trong, dic biét trong cac hé thong cung cap dién tu dong
nhu tram BTS, nha may, trung tam dit liéu, v.v. Cu thé:

1. Tang cudong kha ning quan sat va quan 1y hé thong
Cho phép ngudi van hanh giam sat thoi gian thuc cac théng sé nhu:

Dién 4p ludi, Dién a4p may phat,trang thai chuyén d6i ATS (ON/OFF), tinh trang
hoat dong (mét dién, chuyén ngudn, may phat khoi dong...)

2. Canh bao sém va phong ngura su co

Giao dién c6 thé tich hgp canh bao khi:Pién ap dudi ngudng cho phép, thoi gian
chuyén mach bat thudng, may phat khong khéi dong ding cach
Diéu nay gitp k¥ thuat vién can thiép sém, giam thoi gian gidn doan hé théng.
3. H6 tro van hanh va bao tri
45
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Theo doi nhat ky hoat dong, lich su su kién gitip:Phan tich nguyén nhan sy cd, 1én
ké hoach bao tri dinh ky, danh gia d¢ tin cdy ciia hé thong

4. Cai thién hi€u qua va do tin cdy cua h¢ théng dién
Giao dién giam sat giup toi uvu hoa qua trinh chuyén dbi gitta dién luéi va may
phat.

Giam rui ro mat dién khong mong mudn, dic biét trong cac hé thong quan trong
5. Tao thuan loi cho nguoi dung va quan tri vién

Nguoi khong chuyén vé ki thuat ciing ¢ thé theo ddi trang thai hé thong mot cach
dé hiéu qa giao dién dd hoa.

HO tro truy cap tir xa (néu tich hop vdi web server), thuan tién cho viéc quan 1y tir
Xa.
(b) Thuc hién

Déi voi viée hé théng st dung PLC LOGO Siemens 230RCE ta s& sir dung cac
phan mém nhu Visual Studio Code, Kepware va Node Js dé lap trinh doc céc tin hiéu
tryc tiép tir PLC sau d6 giri 1én giao dién web server da tich hop dé co thé dé giam sat
va theo doi

Ta tién hanh tai cac ung dung can thiét va tién hanh thuc hién
Dau tién ta tién hanh cau hinh cho Kepware

Buéc 1: Click chudt phai vao biéu tugng kepware & thanh taskbar va chon setting
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Hinh 3. 15 Cac budc tién hanh cau hinh Kep Ware (Budc 1)

2: Tai tab*“Configuration

Configuration

Start Runtime Service
Stop Runtime Service
Reinitialize

Reset Event Log...

OPC UA Configuration

Quick Client
License Utility

Help

Support Information

Exit

10:36 AM
12/29/2021

API Service’muc Enable va Enable
HTTP chon Yes, Muc CORS nhép diu *, sau d6 nhan Apply.

&3 KEPServerEX Settings

Enable

Enable HTTP

HTTP Port

HTTPS Port

CORS Allowed Origins

Restore Defauls

View in browser

View in browser (S5L)

= Transaction Logging
Persistence Mode
Max Records

Log File Path

Min days to ;)n;ouve

Administration Configuration
Certificate Store Service Ports
EventLog ProgID Redirect

Runtime Process Runtime Options

Security Polides Local Historian IoT Gateway
User Manager Configuration API Service

Yes é]\] A
| Yes
57412 o &

|57512 )
Restore Defaults
http://127.0.0.1:57412/config
https://127.0.0.1:57512/config

Memory (no persasténce)
1000
C:\ProgramData\Kepware \KEPServerE.. v

Log files where the newest record is older than this number of days will be deleted.

2]

Cancel Apply Help

Hinh 3. 16 Cac budc tién hanh cau hinh Kep Ware (Budc 2)
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Tiép theo, ta tién hanh két ni gitta PLC LOGO v&i web server

Budc 1: Tai [oT gateway chon Add Agent, muc name dat tén cho project (tuy chon),
muc type chon “REST Server”, sau do nhan Next.

Jda|g 9 °'

I Aliases c f
L8] Advanced Tagu Hew Agemt
g Alarms & Everty
& Add Ase Enter e cave and choose the type of Agent to creats
= (@) Dats Logger
B1 Add Log Agert o
& EFM Expoaer Hame NGOCAUTD_Agant
B IDF for Sphan Type REST Server
&8 10T Gatewsy £ o
$. rdaigens. ENB
2 =<
O Local Hateeun o
§5) Scheduler
&% SNIP Agent
Ay 0
T e
Date Time Seurce £ 3
< >
Ready Detault User Chentui 0 Activetags Oof O

Hinh 3. 17 Cac buéc ciu hinh két nbi voi PLC (Budc 1)
Budce 2: Dat tén port number cho project (tuy chon), & day dat 5000, bo tick muc Use
HTTPS, sau d6 nhan Finish

Lwu y: Cong Port Number sau nay s& dung dé cdu hinh & phan lap trinh Webserver
(Visual studio code) ¢ file index.js
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(s I
e Sde YVem Tocbs

Q8 d E_/AC

Farere Help

a3 A

o

o S

€& Advanced Tags
o I8 Alerr & Events

[ 204 Aren

6] Add Loy Group.
=@ ER Exporter
.‘;‘3 Add Pl Group
- 5 10F for Splunk
G And Sgsnk Connerbon
L 35 toT Gateway
2. Zud Agent
= &) Locl Historan
T Aou Detastore

oo Al -

= (@ Datz Logger \

REST Server « Endpoet

HIE
Hetwerk, Adases:
Port Nurber
CORS Alowed Drigns:

Cluserres

Locaiboet oy

w00

[lenathe write endoort
[ Aow romyrrenss logn

attouf1.C. 92004 /|

Scheduier
Add Schudile,
5 @ SHMP Agert
[A) Add Agent o
4 T T R

Date Tere
(AR PIE T Tr ) S4tA7 AM

Source
KEPServerEX\loT G

Gt
Io Py

Ressy Detwst User  Chere O Active tags: 0 sf 0

Hinh 3. 18 Cac budc ciu hinh két ndi voi PLC (Budc 2)

Budc 3: Click chuot phai vao 10T gate way vua tao, chon Properties.

| D KEPServerEX 6 Configuration [Connected to Runtime] - [
| file Edt View Took Runtime Help
UBAdR SO 9B X &

§~N:M ~l

- Server Tag Suate Data Type Scan Rate (ms) Capture Optice
45 Advanced Tags S Add 6T aem
5 28 Alarrms & Events
B Add A
=8 Datalogger i
B Add Log Group
2D EFM Expocter
W Add Poll Group..
2 '8 10F for Splunk N
© Add Sphurik Connaction A
= ¢ Jol Gateway
EINCOAUTO Ao
70 Loc Hatorien ) NewioT hem
& agﬁ:::':""’"'" 3 NewloTtems
@ Add schedule (=) Disable
= SNMP Agestt
¢Lg_‘ Add -gl_ae". 4 Ca Gior
da Ceoy CtieC
Date Time X Dalete Del ent
L SanL AM Import CSV. I Gatewsy service stopping.
et A28 AM Faport C5V Gateway service starting.
EVRPIE Ip i) GAZ:38 AM e Fo T — _'— ¥ Gatewwy using JRE ot [C\jre .82 291],
D1202021  Ga239AM LT Propedee | inevrg with Java 180,231 [Oracte Corporation Jeva HotSpot(TM} Cient YM version 25,281-540],
(i3 2302001 SALLE AM KEPServerEX\Runtime REST server NGOCAUTO Agent’ started at ‘httpe//127.0.0.1:5000 iotgateway/
< D =78 =

Default User  Clienty 0 Active tagu 0040

Hinh 3. 19 Cac budc cdu hinh két ndi vi PLC (Budc 3)

[ Viewsedit the properties of the selected object

Bwéc 4: Tai muc Server phﬁn Enable Write Endpoint chon Yes dé trinh duyét co thé
ghi dir liéu vao PLC
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@
e Edit Ve Tk Runtioms  Hely
IS HG2UQVEN I LaXx | B
> :;‘"’ 8 O Sevelg State Dats Type Scan Rate (m) Capture Opticn
'té‘ et g 1| @ Propey Editoe - oT Gatewsy NGOCAUTO Agent x
£ Adet Ares | s T E urress
- (8 Datz Logger ! Geners Networh, Acxcter Locahent enly
B Add Log Geoup Port Mumber 5000
£+ EFM Exponter | - CORS Aowed Oigns
8 Add Poll Group Use HTTPS e ’;—w
5 '8 IDF for Splunk Enalie Vide Engpoet v..% o e
© 4dd Splunk Connel Mow Arorymous Logn ™
5% 10T Gatewey URL it //127 0.0 V5000t gt ewary
B usoaum,ugd‘
540 Local Hitonan {
Y3 Add Dptastom
= fill] Scheduler
Add Schedule |
i @ SHMP Agent :j
(&) Ada Agenr. |
Date Tane
Daoe  savaam || Enable Write Endpomt
i) 327202021 San‘aM | Spechy whether 15 slow or preverts e abiity 1o writs 1o arry Lage_egardens of e logowd-or e accems vl
{) 123072021 24232 AM When enabled wmnwawwwmumwmvm
UN302021 FALFAM oK '*
(01230201 @G | DSl oo Caroel i
s >
Ready

Ovfeut Uier Cliete 0 Active tage 0040

Hinh 3. 20 Cac budc cu hinh két ndi voi PLC (Budc 4)

Budc 5: sau khi da tién hanh thiét 1ap thanh cong, ta tiép tuc code trén phan mém Visual
Studio Code dé c6 thé doc gia tri tr PLC 1én web server

Sinh vién thuc hién:

Db Viét Huy
Phan Ngoc Thinh
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Sau khi d3 thiét 1ap két ndi thanh cong, ta tiép tuc thiét ké giao dién giam sat cho
hé thong

Db v6i hé théng ATS cho tram BTS ta s& thiét ké mot giao dién véi 3 churc ndng :
Gidm sat, lich st hoat dong va cac canh bao

Giao dién hé théng duoc thiét ké nhu sau:

Dién 8p méy phat; 211V
®

Trang hés ON

Hinh 3. 21 Giao dién giam sat hé thong trén Website
Déi vé6i chuc nang giam sat h¢ théng, ta s& hién thi cac gia tri nhu dién 4p cia di¢n
luéi , dién du phong, cac gia tri nhiét d6, d6 am biéu dd thé hién gia tri dién ap
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CHUONG 4 MO PHONG THU'C NGHIEM VA PANH GIA
4.1 M phéng hé thong
4.1.1 M6 hinh mé phong

Sau khi tién hanh thiét ké , ta c6 thé dwa ra mo6 hinh mé phong cho toan bo du an
nhu sau

oI Tinhie EEn APl . L L L L L L e s e
BOTT. . . . . oo ooo.BEDDEL L. 01 (Cantactar dign.ap lwéiy . . .

Hinh 4. 1 M6 hinh m6 phdng toan dy an

4.1.2 Tién hanh mé phéng
Sau khi da thiét ké xong mo hinh mé phong cho du 4n, ta tién hanh mo phong
Dau tién, khi tin hiéu cta dién ap ludi sin sang va gia tri cia cam bién dién ap doc
dugce nam trong khoang tir 180 dén 240VAC (hién tai 14 211) thi PLC s& gui tin hiéu dé
timer dém, sau khi dém du 5s thi PLC s& cép tin hiéu cho dau ra 1a Q1 — Contactor cia
dién ludi, Q1 sé& dugc cap dién va nap cho tai

Hinh 4. 2 M6 phdng tin hi¢u dién ap ludi co tin hiéu
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Néu mot trong hai diéu kién khong thoa man, PLC sé& giri tin hiéu dé chuyén sang
dién du phong. Néu tin hiéu tir dién 4p du phong sin sang va gia tri cia cam bién dién
ap doc duoc nam trong khoang di quy dinh hé thong sé& tu dong chuyén sang khoi dong
Contactor cua dién dy phong sau khi timer dém xong 5s

W& o [ REME D « « - e

....... 12 (Tin hidu dién &p duw phéng). . . .| . . |0 0| . .
................ Ti L Y I ]

Hinh 4. 3 M6 phdng tin hi¢u di¢n ap du phong c6 tin hi¢u

Néu tin hiéu dién 4p dy phong khong 6n dinh hoic cam bién doc gia tri ndm ngoai
khoang yéu cau(dién ap thap hoic qua ap) PLC s& gui tin hiéu dé khai dong may phat
lai

... . I2(Tin hidu dign ap dw phéng). . .o | oo
.......... BOT2. . .| L

Hinh 4. 4 M6 phong tin hiéu dé may phat khi tin hiéu dién dy phong khong on dinh

Néu sau khi khai dong lai, tin hi¢u cua dién dy phong on dinh hodc gia tri cuia
cam bién doc nidm trong gié tri yéu cau thi dirmng viéc khoi dong may phat

Néu viéc khai dong van khong thanh cong, s& tiép tuc khoi dong lai . Gi6i han
cta s6 1an khoi dong 1a 3 1an. Néu sau 3 1an van khong khoi dong thanh cong thi s&
chuyén sang ché do cAm chay may phat. Hé thong s& duoc dirng dé cho qua trinh bao
tri dién ra
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Hinh 4. 5 M6 phong tin hiéu cAm dé may phét khi khoi dong may phat khong thanh
cong
Néu nhu trong trudng hop hé thong dang chay bang may phat, dién ap ludi sin
sang trd lai thi s& tu dong chuyén sang dién ludi sau 5s, dién may phat s& chay khong
tai mot thoi gian trude khi tat han

DA (Power®@wAl . . . . . ...
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Hinh 4. 6 Khi tin hiéu dién ap ludi trd lai thi chuyén tai sang lai nguon dién luéi

4.1.3 Phan tich két qud

-bdi voi viée thiét ké hé théng chuyén mach tu dong str dung PLC LOGO Siemens
230Rce thi hé thong hoat dong t6t thong qua viéc mo phong, dap ung duge yéu cau dé
ra la s€ tu dong chuyén mach khi dién ludi gap van dé

-Khi chuyén qua dién 4p du phong , hé thdng s& c6 mot khoang thoi gian chd dé
kiém tra dién ap dy phong c6 dam bao chat lugng hay khong. Néu dam bao hé thong s&
chuyén sang chay ngudn dien du phong da c6 san. Néu nhu ngudn dién dy phong khong
dam bao duoc chat lugng(dién ap thap, quéa ap, dién ap khong 6n dinh, tan s6 khong
dat...) thi s& tién hanh khoi dong lai may phat dién.

-Viéc md phong dién ra thuan 1gi-> ta c6 thé tién hanh thiét ké mo hinh vat 1y dé
kiém nghiém, so sanh ddi vé6i két qua mo phong
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4.2 M6 hinh thuc nghiém
4.2.1 So dé thiét bi chi tiét

LOAD

Hinh 4. 7 So d6 két ndi giita cac thiét b trong du an

-Bao gdm PLC Logo thyc hién cac chirc nang diéu khién va ra 1énh cho céc relay
trung gian

-Céc cam bién dién ap, cam bién dong thuc hi¢n chirc nang do luong hé théng

-Arduino thyc hién chirc ning giao tiép v6i cac thiét bi LCD, cam bién dé thuc
hién chirc nang giam sat

-T4t ca duoc thiét ké va di day can than, dugc bod trong mot ta di¢n, bén ngoai la
giao dién LCD va cac nat nhan diéu hudng phuc vu cho qua trinh gidm sat va diéu khién

4.2.2 Qud trinh thiét ké

Bang 4. 1 Cic cong viéc trong qua trinh thiét ké du an

STT Cong viée tién hanh Thoi Kho khin, sy ¢b trong qua
gian trinh thiét ké
1 Lén ké hoach, tinh toan cho céac | 1-2 tudn
thiét bi sé& sir dung
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Mua cac thiét bi lip rap phan co
khi(ta dién, day cap, Contactor, Ro
le trung gian...)

1 tudn

Tién hanh v& ban phac thao céc
thiét bi cho hé thong(So do bo tri,
so do ndi day...

1 tuan

Tién hanh lap rap, ndi day cho céac
thiét bi vao trong tu

1-2 tuan

Tinh toan chon bd diéu khién cia
hé thong

1 tuan

Viét code cho phéan lap trinh hé
thong sau khi da chon xong PLC

1 tuan

Nbi day, két ndi va chay thir cho
phan code ciia bo diéu khién. Hoan
thanh phan ndi diy cho phan co
cua du an

2 tuan

Tinh chon céc thiét bi vi diéu khién
st dung cho du an

1 tudn

Viét code 1ap trinh cho phan gidm
sat va di€u khién trén LCD cua du
an, hién thi cac gia tri cia bd ATS

2 tuan

10

Hoan thanh phan n6i day cho vi
diéu khién va cac thiét bi vi mach,
gan vao trong tu di¢n

2 tuan

11

Hoan thanh cac phan con lai theo
yéu cau cua du an(gan dau cos...)

1 tuan

12

Thiét ké giao dién giam sat cho hé
thong trén web server

1 tuan

13

Hoan thanh duy 4n, tién hanh chay
thir va kiém nghiém thyc té, néu c6
sal sot tiép tuc chinh stra va thuc
nghiém tiép tuc

2 tuan

14

Viét bao cao word, nhat ky cho du
an

Toan bd
thoi gian

4.2.3 Két qua thwe nghiém

*TH1: Dién ap ludi 6n dinh

-Khi tin hiéu dién ap ludi 6n dinh, ta thay PLC s& gtri tin hiéu dé khoi dong ro le

trung gian dién ludi va cap dién dén vadi tai. Ben bao dién 4p ludi va den béo tai hoat

dong s€ sang 1én

Sinh vién thuc hién: D3 Viét Huy

*TH2: Khi dién ap lu6i khong 6n dinh
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-Khi tin hi€u di¢n ap ludi khong on dinh(dao dong nhiéu, dién ap théip, qua ap, mét
dién ap ludi...),ta thiy s& ty dong ngit dién dén tai, dén bao tin hiéu dién ap ludi va dén
bao tai s& tat

*TH3: Khi dién 4p lu6i khong 6n dinh va dién ap may phat 6n dinh

-Luc nay, ta thay PLC s& giri tin hi¢u dé khoi dong ro le trung gian dién du phong,
sau d6 cip dién dén tai sau khi dém du thoi gian. Luc nay dén bao dién 4p du phong va
den bao tai sé sang lén

*TH4: Khi dién ap lu6i khong on dinh va dién du phong khéng 6n dinh

-Néu ca 2 tin hiéu dién ap déu khong 6n dinh, PLC sé ra 1énh dé dé may phat lai,
khodng thoi gian dé 1a 6s, néu trong khoang thoi gian nay tin hiéu dién may phat 6n dinh
trd lai thi s& tién hanh dém thoi gian, du 5s sé chuyén sang cap dién cho tai, dén béo tin
hi€u dién du phong va tai sé sang

*THS5: Sau khi dé 1an 1 khong thanh cong

-Sau khi tién hanh d&é may phat, néu sau 6s van khong khai dong may phat thanh
cong, PLC s& cho trong 3s dé tién hanh dé lai, néu nhu trong thoi gian 6s dé, may phat
hoat dong va cép dién sé& tién hanh dém thoi gian, sau khi du 5s sé cép dién cho ro le
dién du phong va cap dién cho tai. Luc nay dén dién 4p mdy phét va tai s& sang

*TH6: Sau khi dé 1an 2 khong thanh cong

-Sau khi tién hanh dé may phat, néu sau 6s van khong khai dong may phat thanh
cong, PLC sé tiép tuc cho trong 3s dé tién hanh dé lai 1an thtr 3, néu nhu trong thoi gian
6s d&, may phat hoat dong va cip dién s& tién hanh dém thoi gian, sau khi du 5s s& cip
dién cho ro le dién dy phong va cip dién cho tai. Lic nay dén dién 4p may phat va tai
s€ sang

*TH7: Sau khi dé 14n 3 khong thanh cong

-Sau khi d3 tién hanh dé 3 1an khong thanh cong, PLC sé& gui tin hiéu dé cam dé
may phat. Luc ndy, néu nhu c6 dién ap tir may phat thi hé théng s& khong hoat dong

-Tin hiéu dén bao cdm hoat dong may phat s& sang va hién thi canh bao 1én LCD
*THS: Tin hiéu dién ap ludi on dinh tro lai

-Khi tin hiéu dién 4p ludi 6n dinh tré lai, néu dién ap may phat dang cap dién cho
tai, thi sau mot khoang thoi gian, s& chuyén sang dién ap ludi cap dién cho tai. Luc nay
dién dy phong sé tiép tuc hoat dong khong tai mot khoang thoi gian roi tat

-bén bao dién ap ludi sang trd lai, dén bao dién ap dien du phong tt
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Bang 4. 2 Bang d6i chiéu qu4 trinh thuc nghiém

STT Céc truong hop Mo hinh thyec té Mo phong
1 Khi dién ap luédi 6n dinh | Guri tin hiéu khéi dong | Tin hi€éu Q1 sang
ro le trung gian, dén
bao dién ludi va tai
sang
2 Khi dién 4p ludi khong | Mat tin hiéu khoi dong | Tin  hiéu QI mat,
6n dinh ro le, dén bao dién ap | chuyén sang khai
ludi va tai tat dong may phat
3 Khi dién 4p ludi khong | Chuyén tai sang khoi | Tin hiéu Q2 sang
6n dinh va dién ap may | dong bing may phat,
phat 6n dinh den may phat va tai
sang lén
4 Khi tin hiéu dién 4p | Pén bio may phat tat, | Q1 tat, Q2 tat, khoi
may phéat khong 6n dinh | tién hanh khoi dong | dong bo dém thoi gian
lai may phat
5 Sau khi dé& may phat | Chuyén tai sang khoi | Q2 sang, reset bo dém
thanh céng va khoi | dong bang may phat, | thoi gian
dong dugc may phat déen may phat va tai
sang 1én
6 Sau khi dé khong thanh | Hé thong chuyén sang | Q4 sang 1én
cong va may phat | ché do cAm chay may
khong khoi dong duge | phat cho dén khi dién
ap ludi on dinh tro lai
Pén bao cidm chay
may phat sang 1én
7 Sau khi tin hiéu dién 4p | Gui tin hiéu khdi dong | Q1 sang lai
luoi tro lai ro le trung gian tr& lai, | Néu Q2 dang hoat
dén bao dién ludi va | dong thi tat
tai sang
Néu tai dang hoat
dong bang dién may
phat, chuyén tai sang
dién ap ludi
Sinh vién thyc hién: B3 Viét Huy Giang vién huéng dan: TS. Nguyén Hoang Mai
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KET LUAN VA HUONG PHAT TRIEN

1.Két luan

- P6i voi mo hinh thyc nghiém da thiét ké, thong qua qua trinh kiém nghiém thuc
té ta thAy mo hinh dam bao duoc yéu cau cua du an khi c6 thé ty chuyén ngudn khi
ngudn dién luéi gip su cd, khoi dong dé may phat va cAm chay may phat khi tin hiéu
dién tir may phat khong 6n dinh

-Mo hinh duoc xay dung da tinh chinh dé phu hop voi gia thanh. Mic du vay cac
thiét ké va tinh chon cta dy 4n van dugc dam bao la ding véi thuc té va co thé sir dung
dé lam tai liéu trong tuwong lai

-Trong qué trinh 1am, nhém ciing mac nhiéu sai sot do trinh d han ché.
2. Huéng phat trién

- D6 4n da mot phan giai quyét duoc cac van dé dbi voi dién ludi, mic du vy van
con nhiéu do dang va thach thic

-Trong tuong lai c6 thé phat trién thém dy 4n vé6i viée tich hop hé théng luu trit
nang luong (ic quy, nang lugng tai tao). Chuyén doi gita ludi — may phat — pin du phong
—nang luong mat troi

-Ta c6 thé giam thdi gian chuyén ddi, giup ting tudi tho may phat va thiét bj vién
thong. Pong thoi phén tich lich sir chuyén nguon dé dy bao sy ¢b hoic bao tri may phat

dinh ky.

-Cung véi do, ta c6 thé ap dung machine learning dé t6i uu thoi diém bat may phat
theo lich str mat dién.

59
Sinh vién thyc hién: B3 Viét Huy Giang vién huéng dan: TS. Nguyén Hoang Mai
Phan Ngoc Thinh



TAI LIEU THAM KHAO

[1 ]Lé Thanh Tét, “Thiét Ké Va Ché Tao B Chuyén Nguén Tw Pong,2014”

[2] Nguyén Hiru Chdu, Bii Van Huy, “Nghién civu thiét ké va thi cong ti ATS ding logo
siemens, 2019



PHU LUC 1

STT
1 May phat dién Cummins Diesel
Generator 10kw
12kVA
2 PLC Logo Logo  Siemens
230RCE
3 MCB MCB  NXB-63 '
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5 Relay trung gian | LY2N 24V 10A
220VAC 8 Chan

6 Ac quy N150 MF

7 Cac thiétbi VDK | Arduino, ~ LCD,
ZMP101B, Module
relay

8 bén bao tu dién
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9 Quat lam mat 230VAC 92x92x25
& \
ORIX Acawy |
20CM
10 Vo tu dién 400x300x150 mm
L
11 B nguon to ong | 5V 10A
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