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LOI NOI PAU

Véi xu huéng tu dong hda trong moi mit caa cudc sdng va ang dung cac thanh
tuu cua céng nghé Internet van vat IoT trong diéu khién, giam sat va van hanh céc
hé thdng, day chuyén san xuat hay hé théng trang thiét bi cua hé thdng théng tin lién
lac hay hé théng vién thong em d3 lya chon dé tai ‘“Nghién cizu hé théng qudan ly cac
tram Vién thdng’ 1am d6 &n tét nghiép nghiép cua minh.

Pé tai bao gom 2 chuong:

Chuong 1: Tong quan vé Internet van vat

Chuong 2: Nghién ctu hé thdng quan Iy cac tram vién théng AMCS
cua Tap doan VNPT

Trong qué trinh 1am d6 an toi da nhan duoc nhiéu y kién dong gop, gitp d& quy
bau cua c4c thay cb gido cliing cac ban bé dong nghiép.

Xin guri 101 cam on sau sac nhat t¢i Thay giao TS. Poan Hitu Chirc ngudi da tan
tinh hudng dan, gitp d& t6i hoan thanh d6 an nay. Xin chan thanh cam on cac giang
vién chuyén nganh Bién tir - Truyén thdng, Khoa Dién — Bién T, Truong Pai Hoc
Quan Ly va Cong Nghé Hai Phong, nhitng nguoi da trang bi cho toi nhiing kién thuc
quy bau trong qua trinh hoc tap.

Cam on sy giup d3, tao diéu kién cua cac ddong nghiép noi toi dang cong tac:

VNPT Hai Phong da giup d& va tao diéu kién dé tdi hoan thanh luan van cta minh.



Chuong 1. Téng quan vé internet van vt

1.1. Gi6i thiéu vé internet van vat

1.1.1. Giéi thiéu vé Internet of Things (1oT)

Khi nhu cau phat trién cac tng dung lién quan dén Internet ngay cang cao. Va loT
(Internet of things) 1a mét cdng nghé quan trong ma tat ca céc thiét bi c6 thé két ni véi
nhau . Viéc két ndi thi c6 thé thuc hién qua Wi-Fi, mang vién thong bing rong (3G, 4G),
Bluetooth, ZigBee, hong ngoai...Vé co ban, 10T 1a mot hé théng mang ludi ma trong d6
tat ca cac thiét bi, ddi twong dugc két ndi Internet thong qua thiét bi mang (network
devices) hoic cac bo dinh tuyén (routers). 10T cho phép cac ddi tugng dugc didu khién tir
xa duya trén hé théng mang hién tai. Cong nghé tién tién nay gidp giam cdng sirc van hanh

ctia con ngudi bang cach ty dong hda viéc diéu khién cac thiét bi.

Hinh 1.1.Cac thanh phan chinh trong mét hé thong loT.

- Thiét bi: Mdi thiét bi s& bao gdm mdt hoic nhiéu cam bién dé phat hién cac théng sb
ctia (mg dung va giri chiing dén Platform.
- loT — Platform:
e Nén tang nay la mat phﬁn mém duoc luu trix truc tuyén con duoc goi 1a dién toan
dam may, cac thiét bi duoc két ndi voi nhau thdng qua né.
e Nén tang nay thu thap dit liéu tir thiét bi, toan bd dir liéu duoc phan tich, xtr 1y, phat
hién néu c6 16i phat sinh trong qua trinh hé théng véan hanh.
- Két ndi Internet: Dé giao tiép duoc trong IoT, két ndi Internet cua cac thiét bi 13 mot
diéu bat budc. Wifi 1a mot trong nhitng phurong thirc két ndi Internet pho bién.
- Ung dung: Ung dung 14 giao dién dé ngudi dung diéu khién.
1.1.2.  Lich st hinh thanh



Khai niém vé mot mang luéi thiét bi duoc két ndi véi nhau da duoc thao luan vao
dau nam 1982, v6i mot may ban hang tu dong Coke duoc thuc hién & Dai hoc Carnegie
Mellon tr¢ thanh thiét bi két ndi Internet dau tién trén thé giéi. Thuat ngir “Internet of
things” duoc sir dung lan dau tién boi Kevin Ashton vao ndm 1999. Sau d6 IoT trai qua
nhiéu giai doan va c6 budc phét trién nhay vot cho dén ngay nay.
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Nha thong Y té Thanh pho
minh thong minh Thong minh

Giao thong Ii Ha Tang
Théng minh - Théng minh
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Dk hé thong den Dinh tuyén giao thong Cham soc bénh nhan Hé théng an ninh Phan phdi nang luong
Hé théng an ninh Huéng dan do xe Theo di ngudi gia Hé théng chiéu sang Bao tri
Cham soc tha cung Thu phi tw dong Chan doan bénh Hé théng nang luong Giam sat
Bao chay Anh ninh giao théng tir xa Hé thdng van chuyén Pong bo
Dk hé théng lanh Quan ly hé thong giao thong Giam sat thiét bi Cac canh bao cap citu Hé théng tién ich
Dk hé thong giat/say cong cong Vé sinh bénh vién Cacdich vu khan
Giam sat ning luong Van chuyén hang hoa Quan ly chat thai
Quan ly giao thong dudng
khong, dudng sit, duong
bo.....

Hinh 1.2. Lich sir hinh thanh

» Nha théng minh (Smart Home)

Bat ¢ khi nao chung ta nghi vé c4c hé thdng 10T, tng dung quan trong, hiéu qua
va noi bat nhit dugc nhic dén chinh 1a Smart Home — (g dung 10T xép hang cao nhat
trén tat ca cac kénh. Hién nay do nhu cau mudn duoc sé hiru can ho théng minh cia nguoi
ding ngay cang cao nén nha thdng minh 1a mét trong nhitng tng dung dwoc nhidu nguoi
quan tam .

M6t ngdi nha c6 thé gitp ban quan ly cac thiét bi dién thong minh diéu khién tir xa,

thdng qua internet hoic cac thiét bi dién tir ban dang st dung nhu laptop, dién thoai,...
Ban s& c6 duoc sy nghi ngoi thoai mai véi smarthome. Ban khdng phai mat nhiéu thoi
gian va cong strc dé di 1én di xudng bat tat dién, diéu hoa, hay khdng phai di ra di vao dé
m& rém cira, mé cira nha, cong... T4t ca c6 thé tu dong thong qua hé théng cam ¢ng va hé
théng tu dong. Bén canh dé, ban con c6 thé kiém soat ngdi nha caa minh vai hé théng an

ninh tu dong, hé thdng giam sét tir xa, ...
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http://arkos.vn/thiet-bi-nha-thong-minh-47.html

Hinh 1.3. Nha théng minh (Smart Home)
» Giao théng théng minh

An toan 13 diéu dau tién khi nghi dén tac dong cua IoT ddi véi giao thdng van tai.
Y tudng dua ra 14 cac phuong tién ¢ kha nang lién lac voi nhau bang cach stdung dit lidu
d3 dugc phan tich dé cd thé giam dang ké cac su ¢b tai nan xay ra khi tham gia giao thdng.
Str dung cam bién, cac phuong tién nhu 6 t6, xe buyt dwoc canh bao nguy co tiém an trén
duong, hodc tham chi 14 tinh trang Un tic giao théng & mot sb tuyén duong.

Dich vu van chuyén hang hoéa ciing duoc @ng dyng tir cong nghé nay. Cong nghé
quan Iy lich trinh van chuyén, ti wu hoa cac tuyén giao hang, muc tiéu thy nhién liéu caa
phuong tién, giam sat toc d6 cua tai xé giao hang tuan thu quy dinh an toan nham mang
lai nhitng loi ich vé kinh té va su hai 1ong cta khéach hang.

> Y té thong minh

l0T ¢6 céc ing dung khac nhau trong chim soc siic khoe, tir cac thiét bi giam sat tir xa
dén cac bd cam wng tién tién va thong minh dé tich hop thiét bi. N6 ¢ tiém ning dé cai thién
cach thirc cac bac si cham soc va gitt cho bénh nhan an toan va khoe manh.

Miéng dan theo d&i suc khoe cho bénh nhan: ban khdng can dén bac si, nhitng
thong sb vé nhip tim, huyét 4p, déu duoc thu thap tir xa dwoc phén tich sau d6 chuin doén
dé dua ra tinh trang stirc khoe hién tai ciia bénh nhan va c6 thé dy doan nguy co mac bénh

nham c6 bién phap phong ngtra kip thoi.
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Hinh 1.4. M6 hinh cham soc suc khoe

»  Nong nghiép (Smart Farming)

M6 hinh nha kin 1a mét trong nhitng tng dung dién hinh cia cong nghé IoT duoc
ap dung trong linh vuc ndng nghiép. Va ¢ nudc ta da dugc 4p dung rong rai. Bén trong hé
thdng nay cy trong hoan toan céach ly véi diéu kién thoi tiét bén ngoai, viéc diéu khién
nhiét do, 46 4m, anh sang déu ty dong hoa. Bong thoi theo ddi dugc tinh trang phat trién

cua cay trong, xac dinh thoi gian thu hoach, giam thiéu tdi da cong suat ngudi lao dong.

Hinh 1.5. Néng nghié¢p (Smart Farming).

> Thanh phd thong minh (Smart City)

C6 thé xem day 1a tap hop cua tit ca tng dung caa 1oT vao mot hé thong 16n. Mot
giai phap da va dang duoc nhiéu qubc gia trén thé gii ap dung & cac thanh phd Ion nham
giai quyét nhitng van dé cip bach nhu tinh trang ket xe, gia ting dan s, 6 nhiém moi

treong, ngap lut, ...
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Moi thtr trong thanh phé thong minh nay dugc két ndi, dit liéu s& duoc giam séat boi

mot loat cac may tinh ma khéng can bat ky sy twong tac nao ciia con ngudi.

~ = LT\

?

Hinh 1.6. M6 hinh thanh phé théng minh.

1.2 CONG NGHE ETHERNET

1.2.1. Gi6i thiéu

Ngay nay, Ethernet da tr& thanh cong nghé mang cuc bd dwoc s dung
rong rai.
Sau 30 ndm ra doi, cong nghé Ethernet van dang dwoc tiép tuc phat trién
nhitng kha
nang m¢i dap &ng nhitng nhu ciu m&éi va trd thanh cong nghé mang phd bién
va tién
dung.
Ngay 22 thang 5 nam 1973, Robert Metcalfe thudc Trung tam Nghién ciru
Palto
Alto cua hang Xerox - PARC, bang California, da dwa ra y twdng hé thoéng
két néi
mang mdy tinh cho phép cdc may tinh c6 thé truyén ditr 1iéu v&i nhau va
voi may in
lazer. Luc nay, cac hé th6éng tinh todn 16n déu dwoc thiét k& dwa trén

céc may tinh
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trung tam dat tién (mainframe). Diém khac biét 1én ma Ethernet mang lai
La céc may
tinh c6 thé trao d6i thong tin trwc tiép véi nhau ma khong can qua may
tinh trung am. M6 hinh méi nay lam thay déi thé giéi cong nghé truyén
thong. Chuian Ethernet 10Mbps dau tién dwoc xudt ban nam 1980 b&i sw phéi
hop phdt trién cua 3 hang DEC, Intel va Xerox. Chuln nay c6 tén DIX
Ethernet ( 14y tén theo 3 chir cai dau cla tén cac hang). Uy ban 802.3
cia IEEE da 14y DIX Ethernet lam nén tang dé phdt trién. Nam 1985, chuln
802.3 dau tién da ra doi véi tén IEEE 802.3 Carrier Sense Multiple Access
with Collition Detection (CSMA/CD) Access Method vesus Physical Layer
Specification. Mac du khong st dung tén Ethernet nhwng hdu hét moi nguwdi
déu hiéu d6 la chudn cta cong nghé Ethernet. Ngay nay chuin IEEE 802.3
14 chuln chinh th&c cta Ethernet. IEEE da phat trién chuln Ethernet trén
nhiédu cong nghé truyén dan khdc nhau vi thé cé nhiéu loai mang Ethernet.
1.2.2. Cac dac tinh chung cia Ethernet

a. Cau truc khung tin Ethernet

Cac chuian Ethernet déu hoat dong & tang Data Link trong md hinh 7
1ép OSI vi
thé don vi dir 1iéu ma cdc tram trao d6i véi nhau la cdc khung (frame).
Cau tric

khung Ethernet nhw sau:

il

Preamblo SFD DA SA Length|  LLE Data+pad Fes
7 byles 1 bl i biyles & bytes 2 bylas| 3byles 431447 byles 4 byles
[0

ax

Hinh 1.7. Cau tric khung tin Ethernet.
Cac trwong quan trong trong phan mdo dau sé dwoc mo ta dwdi day:
Preamble: trwong nay déanh diju sw xudt hién cda khung bit, né ludn
mang gid
tri 10101010. Tw nhém bit nay, phia nhidn c6 thé tao ra xung déng hé 10Mhz.
SFD (start frame delimiter): trwdng nay méi thwe sw xdc dinh sw

bat dau cta 1 khung. N6 ludn mang gia tri 10101011.
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Cac trwong Destination va Source: mang dia chi vat 1y cda cdc tram
nhan va
gri khung, xdc dinh khung dwoc gri twr dau va sé dwoc giri téi dau.

LEN: gid tri cia trwong néi 1én d6 1én cha phan dir 1iéu ma khung
mang
theo.

FCS mang CRC (cyclic redundancy checksum): phia glri s& tinh todn
trwong nay trwédc khi truyén khung. Phia nhin tinh toan lai CRC nay theo
cach twong
tw. Néu hai két qud trung nhau, khung dwoc xem la nhin ding, ngwoc lai
khung coil
nhw 1a 16i va bi loai bé.

b. Céu tric dia chi Ethernet

M6i giao tiép mang Ethernet dwoc dinh danh duy nhdt béi 48 bit dia
chi (6 octet). Day la dia chi dwgc 4n dinh khi san xudt thiét bi, goi la
dia chi MAC (Media Access Control Address ).

DPia chi MAC dwoc biéu dién bdi céc chit s6 hexa ( hé co s§ 16 ). Vi
du
00:60:97:8F:4F:86 hoac 00-60-97-8F—-4F-86. Khuon dang dia chi MAC dwoc chia
lam 2 phan:

— 3 octet dau xdc dinh hang san xuit, chiu sw quan 1y cda td chirc
IEEE.

— 3 octet sau do nhd sdn xuidt an dinh.

Két hop ta sé& c6 mdt dia chi MAC duy nhat cho mOt giao tiép mang
Ethernet.
bia chi MAC dwoc s dung lam dia chi ngudén va dia chi dich trong khung
Ethernet.

c. Céac loai khung Ethernet

Cac khung unicast. Gid st tram 1 cdn truyén khung t&i tram 2
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00-60-08- 00-60-08-
83-DB-C1 93-AB-12

Ethernat Frame Header

Destination Address Source Address < é
00-60-08-93-AB-12 | 00-60-08-93-DB-C1 ) )

£

Hinh 1.8. Cac khung unicast.

Khung Ethernet do tram 1 tao ra cé dia chi:

MAC nguén: 00-60-08-93-DB—C1

MAC dich: 00-60-08-93-AB-12

Pay la khung unicast. Khung nay dwoc truyén téi mdt tram xdc dinh.

+ T4t cd cdc tram trong phan doan mang trén sé déu nhan dwoc khung
nay
nhwng:

+ Chi ¢6 tram 2 thdy dia chi MAC dich cta khung trung v&i dia chi MAC
caa
giao tiép mang cua minh nén tiép tuc x& 1y cac thong tin khac trong khung.

+ Cac tram khdac sau khi so sdnh dia chi sé bd qua khong tiép tuc xw

1y khung

Cac khung broadcast

Cac khung broadcast co¢ dia chi MAC dich la FF-FF-FF-FF-FF-FF ( 48
bit 1.
Khi nhidn dwoc cdc khung nday, mdc di khong trung véi dia chi MAC clia giao
tiép
mang cua minh nhwng cdc tram déu phdi nhin khung va tiép tuc x ly. Giao
thitc ARP st dung cdac khung broadcast nay dé€ tim dia chi MAC twong tng
voi mot dia chi IP cho trwéec.
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Mot sO giao thirc dinh tuyén ciing st dung cdc khung broadcast dé cac
router
trao d6i bang dinh tuyén.

Cac khung multicast

Tram ngudén gri khung t&i mét s6 tram nhat dinh chir khong phdi 1la
tat ca. Dia
chi MAC dich cua khung 1a dia chi dac biét ma chi céc tram trong cling nhém
m&i
chdp nhin cdc khung gi t&i dia chi nay. Note: Dia chi MAC ngu6n cua khung
luon la dia chi MAC cta giao tiép mang tao ra khung. Trong khi d6 dia chi
MAC dich cua khung thi phu thudéc vdo mét trong ba loai khung néu trén.

1.2.3. Hoat dong ctia Ethernet

Phwong thirc diéu khién truy nhip CSMA/CD quy dinh hoat dong cua hé
thong Ethernet. MOt s6 khai niém co ban lién quan dén qud trinh truyén
khung Ethernet:

Khi tin hiéu dang dwoc truyén trén kénh truyén, kénh truyén ldc nay
ban va
ta goi trang thai nay la c6 sé6ng mang - carrier.

Khi dwdng truyén rdi: khong céd séng mang - absence carrier.

Néu hai tram cung truyén khung dong thoi thi ching sé& phdat hién ra
sw xung
dot va phdi thwe hién lai qud trinh truyén khung.

Khodng thoi gian dé mdt giao tiép mang khoi phuc lai sau méi 1an

nhan
khung dwoc goi 1& khodng tréng lién khung ( interframe gap) - ky hiéu
IFG. Gid tri

cia IFG bang 96 1an thdi gian cta mdt bit. Ethernet 10Mb/s: IFG = 9,6 us

Ethernet 100Mb/s: IFG = 960 ns Ethernet 1000Mb/s: IFG = 96 ns

Cach thic truyén khung va phdt hién xung ddt dién ra nhw sau:
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1. Khi phé4t hién dwong truyén roi, mdy tram sé doi thém mot khodng
thoi
gian bang IFG, sau d6 né thwc hién ngay viéc truyén khung. N&u truyén
nhiéu khung thi gitta cdc khung phai cach nhau khoang IFG.

2. Trong trwong hop dwong truyén ban, mdy tram sé tiép tuc lang
nghe dwong truyén cho dén khi dwong truyén rdi thi thwe hién lai 1.

3. Trwong hop khi qua trinh truyén khung dang dién ra thi may tram
phat hién
thdy sw xung do6t, mdy tram sé& phai tiép tuc truyén 32 bit dir liéu. Néu
sw xung dot
dwoc phdt hién ngay khi méi bat dau truyén khung thi mdy tram sé& phai
truyén hét
trwong preamble va thém 32 bit nita , viéc truyén ndt cdac bit nay (ta xem
nhw la cdc
bit bdo hiéu tdc nghén) dam bdo tin hiéu s& ton tai trén dwong truyén du
lau cho phép
c4dc tram khac ( trong cdc tram gay ra xung ddt) nhan ra dwoc sw xung dot
va xx 1y :

- Sau khi truyén hét cdac bit bdo hiéu tdc nghén, may tram sé doi
trong mot
khodng thoi gian ngdu nhién hy vong sau d6 sé& khong gdp xung dot va thuc
hién lai
viéc truyén khung nhw bwéc 1.

— Trong 1an truyén khung tiép theo nay ma van gdp xung dot, mdy tram
budc
phdi doi thém 1an nita v&i khodng thoi gian ngiu nhién nhung dai hon.

4. Khi mdét tram truyén thanh cong 512 bit (khong tinh truwong
preamble), ta
xem nhw kénh truyén da bi chiém. Diéu nday ciing c6 nghia 1a khong thé co

xung dot
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xay ra nita. Khodng th&i gian &ng v&i thoi gian cda 512 bit dwoc goi la
slotTime.

Pay la tham sO quan trong quyét dinh nhiéu t&i viéc thiét ké&. Do ban chat
cung chia sé kénh truyén, tai mot thoi diém chi c¢6 mdét tram dwoc phép
truyén khung. Cang c6 nhiéu tram trong phan doan mang thi sw xung dot
cang xay ra nhiéu, khi d6 toc dd truyén bi gidm xulng.

Sw xung dot la hién twong xay ra binh thwong trong hoat dbéng cua
mang
Ethernet ( tir xung dot dé gay hiéu nham la mang bi sw c6 hay la hoat dong
sai, héng
hée).

Khai niém slot Time

Trong vi du nay, tram 1 va tram 2 dwoc xem nhw hai tram & hai phia
xa nhat
cua mang. Tram 1 truyén khung t&i tram 2, ngay trwdce khi khung nay téi
tram 2, tram
2 cling quyét dinh truyén khung (vi n¢ thidy dwong truyeén roéi).

Pé& mang Ethernet hoat ddéng dung, mdi mdy tram phai phdt hién va
thong bdao
sw xung d6t t&i tram xa nhdt trong mang trwdc khi mdt tram ngudén hodn
thanh viéc
truyén khung.

Khung Ethernet kich c& nhé nhit la 512 bit (64 octet), do d6 khodng
thoi gian
nho nhat dé phat hién va thong bdo xung dét la 512 1an thoi gian mOt bit.

Ethernet 10Mb/s : slot Time = 51,2 us

Ethernet 100Mb/s : slot Time = 5,12 us

Ethernet 1000Mb/s : slot Time = 512 ns

Trwong hop vi pham thoi gian slotTime, mang Ethernet sé hoat dong

khong
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dung nita. M6i 1an truyén khung, mdy tram sé& lwu khung can truyén trong
bo dém
cho dén khi n6 truyén thanh cong. Gid s mang khong ddap (rng dung tham sé
slotTime. Tram 1 truyén 512 bit thanh cong khong hé bi xung ddt, ldc nay
khung
dwoc xem 1a truyén thanh cong va bi xod khoi bd dém. Do sw phdt hién xung
dot bi
tré, tram 1 ldc ndy mudn truyén lai khung cling khéng dwoc nita vi khung
da bi x0d
khéi bo dém roi. Mang sé khong hoat dong dung.

Mot mang Ethernet dwoc thiét ké dung phdi thod man diéu kién sau:
“ Thei gian tré téng cdng lén nhdt dé truyén khung Ethernet tir tram nay
téi
tram khdc trén mang phdi nhé hon mdt ntra slotTime” .

Théi gian tré téng cdng néi téi & day bao gbm tré qua cdac thanh
phan truyén
khung: tré truyén tin hiéu trén cdap ndi, tré qua bd repeater. Thoi gian

?

cua ting

D

tr

thanh phan phu thudc vao didc tinh riéng cta chiung. Cdc nhd sdn xudt thiét
bi ghi o
va khi thiét ké cin lwa chon va tinh toan d€ thod man diéu kién hoat dong

duing cua

mang Ethernet.

< 256 us }i

Hinh 1.9. Hai tram phia xa nhat mang Ethernet.

1.2.4. Cac loai mang Ethernet
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IEEE di phat trién chuan Ethernet trén nhiéu cong nghé truyén dan khac nhau
vi thé ¢6 nhiéu loai mang Ethernet. Mdi loai mang duoc mo ta dua theo ba yéu td:
toc do, phuong thire tin hiéu sir dung va dic tinh dudng truyén vat 1y.

a. Cac hé thong Ethernet 10Mb/s :

10Base5. Pay 1a tidu chuan Ethernet dau tién, dwa trén cap dong truc loai
day. Tdc d6 dat duoc 10 Mb/s, su dung bang tan co s&, chiéu dai cap tdi da cho 1
phan doan mang la 500m.

10Base2. C6 tén khac la “thin Ethernet” , dwa trén hé thong cdp
dong truc
méong véi tdc dé6 10 Mb/s, chiéu dai cap tdi da cia phan doan la 185 m
(IEEE Lam
tron thanh 200m).

10BaseT. Chir T l& viét tat cua “twisted” : cap xodn cap. 10BaseT
hoat dong
téc do6 10 Mb/s dwa trén hé théng cap xodn cdp Cat 3 trd lén.

10BaseF. F la viét tdt cla Fiber Optic (sgi quang). Pay la chuln
Ethernet
dung cho soi quang hoat ddong & toc dd 10 Mb/s , ra d&i nam 1993.

b. Cac hé thong Ethernet 100 Mb/s - Ethernet cao t&c (Fast Ethernet )

100BaseT. Chuan Ethernet hoat dong voi tbc dd 100 Mb/s trén ca cép X04n
cap 1an cap soi quang.

100BaseX. Chit X noi 1én dic tinh m3 hoa dudng truyén ctia hé théng nay
(st dung phuwong phap mi hoa 4B/5B cua chuan FDDI). Bao gdém 2 chuin
100BaseFX va 100BaseTX

- 100BaseFX. Toc do 100Mb/s, st dung cap soi quang da mode.

- 100BaseTX. Toc d6 100Mb/s, sir dung cép X04n cap.

100BaseT2 va 100BaseT4. Cac chuan ndy sir dung 2 cip va 4 cip cap xoan
cip Cat 3 tré 1én tuy nhién hién nay hai chuan nay it duoc sir dung.

. Céac hé thong Giga Ethernet

1000BaseX. Chit X ndi 1én dic tinh md hoa dudng truyén ( chuin nay dua
trén kiéu ma hoa 8B/10B dung trong hé thong két ndi téc do cao Fibre Channel dugc

phat trién bai ANSI). Chuan 1000BaseX gdom 3 loai:
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- 1000Base-SX: toc do 1000 Mb/s, six dung soi quang vdi song ngén.

- 1000Base-LX: téc d6 1000 Mb/s, sir dung soi quang véi song dai.

- 1000Base-CX: toc do 1000 Mb/s, str dung cap dong.

1000BaseT. Hoat dong ¢ téc do Giga bit, bing tdn co s& trén cap xodn cip
Cat 5 tro 1én. Str dung kiéu ma hoa duong truyén riéng dé dat duoc tdc do cao trén

loai cap nay.
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Chuong 2. Nghién citu hé théng quan Iy cac tram vién théng AMCS
cua Tap doan VNPT

2.1. Tong quan hé théng

2.1.1. Hé théng thiét bi

Pam bao kha ning ké thira cho cac thiét bi, Module cia AMCS trong cac phién
ban trudc Hé thong quan ly CSHT tram vién thong AMCS dugc thét ké nang cap dé
dap @ng nhu cau quan Iy 1on (Cap Tap doan), bao gdm cac thiét bi 1ap tai cac tram,
may chu quan Iy va hé théng phan mém trung tam tai cac trung tam (Céap Tinh,

thanh) va két ndi truoc tiép vai phan mém quan ly trung tdm cap Téap doan.

*
=

Thiét bj tai tram
Cac thiét bj tai tram :

4 geteway z

Thiét bj tai tram

. 3

N

Server Tap doan
Khai thac, phan tich

dir liéu tong quat

]
>@=|l11]|lll}.
I

Internet

oJe-----

" Cac thiét bj tai tram
L 4

—

2 W oW -ggg;

Geteway
Server Tinh, Thanh F -

Khai thac dix liéuh chi tiét,
Van hanh, diéu khién Céc thiét bi tai tram

Thiét bj tai tram

Hinh 2.1. So d6 hé théng AMCS quan ly tram vién thong.

- Thiét bj tai tram:

+ Thiét bi Tai tram duoc hoat dong theo chuong trinh diéu khién tai chd. Kha ning
diéu khién, Cau hinh tir xa.

+Pam bao kha niang két ndi ké thira cho céc thiét bi AMCS tir cac phién ban trudc.

+ Thiét bj tai tram duoc thiét ké dang Module dé dap tng nhu cau dic thu va giai
doan dau tu.

+ Kha ning két néi mang da phuong tién: LAN, WAN, SIM Data va cac giao tiép
truyén thdng Ethernet, RS485, RSS232, Snmp, Fiber, Wireless tiéu chuan.
+ Kha niang két nbi ¢ong thoi vai Phan mém quan 1y, diéu kién (App van hanh) cua
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AMCS (Tiéu chuan) va két néi theo chuan va phuong thuc véi phan mém quan ly
tap trung (Platform) cua tap doan khi dugc lya chon.

+ San sang tuan thia cac giao thirc, y&u cau bao mat cua cac hé théng chuyén nghiép
chuan quéc té.

- Phan mém quan 1y, diéu kién (App van hanh) tai trung tam (Cép tinh, thanh):
+ To6i wu, thudn tién, an toan theo nhu cau khai thac trong quy mod
+ Pam bao kha ning két ndi ké thira, ddng bod cua cac thiét bji AMCS Ver 2
+ Pam bao kha niang két ndi véi hé théng khéc, cung cdp API phuc vu nhu cau quan
ly 16n, tAm cao, noi dung dic thu.

Hinh 2.2. Chi tiét c4c thanh phan co ban caa hé théng.

(1 (& () .féi\. ey
y ‘ /‘ ~ i J’J I\@ k (&)
e yere——— — E A T R A (A f ~\
i..= [ e —— - EUaatete o - 2 \[i.)" '\.|i./' ‘\UJ \_’_z % tf
Module Mé&i trurérng, An ninh
@ ;:'f; 4&'??: %- > r o [
- e SR &
i - '_""'.‘ ( | [ )
1 . A tereae
= Module lam mat

GATEWAY

e Q@ Qe e

Céc Module ngudn dién
“wde] A
] ~ ® @

= ©® 0 @

Module Piéu khién ngudn (ATS)

e B o o

Video camera: AMCS-T9

Phin mém guan ly trung tdm: AMCS-T2
Céu trdc mé voéi than chinh va cac Module chirc niang mé rong ... Céc thanh phan
co ban cua hé thong duoc néu chi tiét nhu trén hinh 2.2. Sau day ta sé& di sau phan
tich va nghién ctiu tirng thanh phan caa hé théng.
Chtrc ning: AMCS cung cip cac chiic ning v&i tim nhin tong thé cho nha chuyén
nghiép:

% Giam sat - loT Monitor
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AMCS theo ddi va cung cip cac THAM SO, CANH BAO va TRANG THAI hoat
dong & tram VIEN THONG trong moi thoi diém (24/7).

+ Kha niang giam sat da phwong ti¢n:
- Tai chd: LCD, LED, Coi
- Tir xa: PC, Smarrtphone (Phin mém trung tim), OMC, SMS
+ Giam sat - Canh bao Khi hju:
- Nhiét do, d6 am trong tram
- Nhiét do, do 4m ngoai tram
- Nhiét do cao
- Do 4m cao
- Chay
- Khoi
- Ngap nudc
+ Giam sat - Canh bao An ninh
- Trang thai ctra ra vao (2 ctra)
- Trang thai chuyén dong trong tram
- Trang thai kinh vo
- Trang thai c6 dot nhat
+ Giam sat - Canh bao Nguén dién:
- Trang thai st dung dién ludi, May phéat
- bién ap AC tram
- Dong dién AC tram
- Tan s6 AC tram
- Dién nang tram tiéu thu (KWh)
- Pién nang tiéu thu (KWh) cho riéng diéu hoa
- Céc thong tin tir May phat dién
+ Trang thai nap xa ic quy
- bién ap DC cho tung thiét bi tai tram
- Dong dién DC cho ting thiét bi tai tram
- Dién ning tram tiéu thu (KWh) cho tirng thiét bj tai tram
- Céc thong tin tir ta nguon AC/DC
- Céc thong tin tir Ac quy lithium
+ Giam sat - Canh bao Cac thiét bi lam mat
- Quat gio (4 quat) DC hoidc AC
- Piéu hoa (2 Piéu hoa)
+ Giam sat - Canh bao May phat dién
- Trang thai hoat dong cua May phat
- Trang thai di¢n May phat
- Trang thai nhién ligu May phét
- Trang thai Ac quy ciia may phét

< Piéu khién tw dong thong minh - Smart Control:
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+ Hé théng cung cip chuong trinh thong minh , tu hoc va twong thich diéu kién
cua tung tram Vién thong dé diéu khién cho céc thiét bi vai tiéu tri téi vu nhat dé
TIET KIEM NANG LUONG, PAM BAO MOI TRUONG HOAT PONG, BAO
VE THIET BI VA AN TOAN AN NINH tram. Bao vé Diéu hoa, May phat dién va
Ngudn dién tram ludn hoat dong vai diéu kién dam bao.

+ Thiét bi quan Iy va diéu khién thong minh céc thiét bi:

- Céc thiét bj 1am mat (Quat gid, Diéu hoa).

- Ngudn dién, May phat dién (ATS).

- Ac quy tram

- Camera va An ninh.

+ Ché @6 diéu khién:

- Ché d6 tu dong toi uu tuong thich véi Moi trudng trong/ngoai, Ché do/kha ning
cung cap caa ngudn dién, cé4c tinh trang thuc té cua thiét bi tram, vi tri dia ly. Cau
hinh riéng cho dac thu ting tram

- Ché @6 diéu khién theo kich ban tu chon.

- Ché do diéu khién nhan cong tai chd.

- Ché do diéu khién nhan cong tir xa.

+ Phwong thire diéu khién:

- Tai chd: Ban phim, Két nbi may tinh.

- Tr xa: Phan mém trung tdm, PC, Smartphone.

+ Luwu trir Big data, Cloud Computing:

Hé théng luu trir toan bo cac Tham sé thuc té, Tinh trang canh bao va Trang thai
hoat dong cua tirng moi truong, ting thiét bi cho ting tram, tai moi thoi diém. Clng
truy xuat, xt Iy caa cac can bo su dung, diéu khién thiét bi.

+ Lap bao cdo da chiéu, da cAp d6 - Data Mining:

Cung cap kha ning 1ap bao céo Tic thoi, Pinh ky cho mei Tham sé thuc té,
Tinh trang Canh béo va Trang thai hoat dong cia cac tram cho:

- Tung tram vién théng,

- Ting nguoi phu trach

- Tung nhém (Vung, Dai vién thong, Trung tam vién théng)

- Ting yéu cau van hanh, khai thac.
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- Tong thé toan bo hé thdng theo cac chu ky thai gian.

2.1.2. Kién truc

+ Hé thdng (Pong bd cho Trung tdm va Tram) dwoc xay dwng véi kién tric

mé rong:

- Theo tirng quy mé quan ly.

- Theo tirng yéu cau quan ly.

Thiét bi lip tai tram AMCS dwoc thiét ké véi cdu trdc mé bao gom Than
chinh (Thiét bi co ban) va cac Module chire ning mé rong:

Cac Module chirc ning duoc mé rong theo ting yéu cau thuc té va nhu cau mo
rong

+ Kha ning mo rong don gian, thuan tién: Bang khe cam hoac cong RS485, Két
ndi Quang, Két néi khong day trén thiét bi trung tam va cac Module chirc nang.

+ Két néi: Pa phuong thuc, Tién tién va truyén théng

+ Két néi qua loT module

+ Két ndi truc tiép LAN, WAN, Sim data; RS485, RSS232, Snmp, Fiber, Wireless,

+ Két néi Drycontact trén kénh canh béo san cé caa tram
+ Phan mém trung tdm duoc cung cap chirc ning theo nhu cau quan 1y va doi
tuong st dung, khai thac.
2.1.3. An toan - Safy and Security
Phan mém phat trién trén nén tang cdng nghé hién dai, cho phép ma rong. Puoc
tinh toan t6i vu cho phan mém Al tai Thiét bj va Phan mém quan ly trung tam.
Véi phan cang thiét ké day da voi chat luong cao cho cac thanh phan chinh va
Module chire ning ciing nhu kha nang két ndi véi cac thiét bi khéc.
Hé thong cung cap kha nang van hanh an toan cho Thiét bi va Nguoi van hanh,
Diéu khién, Canh bao va Thong tin trang théi tai tram
Mot s6 diém chinh caa hé théng:
Hé thdng quan Iy toan dién giam sat, canh bao va diéu khién toan bo cac moi
treong va thiét bi tai tram, V&i kha nang van hanh da phuong thic cho giam sét,
diéu khién va két néi moi Iic, moi noi. Phan mém quan ly trung tm cung cap chuong

trinh quan ly, van hanh tién nghi, phan tich bao céo chuyén dung trong nghanh Vién
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thong, trén di liéu lon.

2.1.4. Phin mém trung tim

Phan mém trung tdm 1 cong cu tong hop moi tinh trang va diéu khién toan bo
hé thdng cho moi cap d6 va yéu cau van hanh.

Cho phép thiét 1ap da dang loai hinh két ndi Internet dé dam bao tinh két néi lién
tuc cac thiét bi vai may cha trung tam, va cac tai khoan sir dung Ngudi van hanh cé
thé diéu khién, gidm sat moi trang thai & marc chi tiét nhit ciing nhu tong quan nhat.
Ngoai ra, Phan mém trung tdm Ia cdng cu dé dua ra cac hinh thic canh bao da dang,
Théng ké, luu trir, phan tich va bao céo tu dong ¢ cac cap do. Phan mém trung tam
cung cap cho ngudi quan 1y, nha dau tu cac dir liéu tong quan caa hé thong ciing nhu
chi tiét caa ting khu vuc, ting tram Vién thong theo qua trinh lién mach dé dua ra
c4c giai phap va chién lugc khai thac va van hanh hop ly, hiéu qua va dam bao nhat.

Chirc nang va phwong thirc hoat dong:

<> Phan mém chuong trinh quan 1y trung tdm duoc cai dit trén mdy chu
tai trung tdm quéan 1y dir liéu. Chuong trinh quan 1y toan bd, c¢6 hé thong cho céac
tram duoc két ndi toi trung tam dit ligu.

<> Thu thap tat ca cac thong tin duogc truyén di tir cac tram.

X Hién thi, giam sat déng bo tit ca cac Canh bao, Tham sd, Trang thai
clia toan bo/timg thiét bi, ting tram. Thoi diém: Tuc thdi/thoi diém tiy chon khi truy
van.

<> Hinh thirc giam sat, canh bao: Tham sd, trang thai, Kha ning truy van
theo tirng thoi diém khong giéi han. Giam sét tong quan toan bd tram va chi tiét timg
tram. Giao dién: Biéu tuong, Biéu do lién mach, Cay su kién, Ban do.

X Giam sat, canh bdo tai trung tAm va cac thiét bi dau cudi truy cip qua
Internet, SMS

X Diéu khién tir xa cac thiét bi tai tram: Quat gio, Piéu hoa, Nguén AC
(ATS), Ngudn DC, An ninh.

X Cai dat, thiét lap tram, nguoi dung, canh bdo, hoat dong yéu cu van
hanh thiét bi cho ting tram

<> Phan quyén sir dung: 5 cip do theo yéu cau Sir dung, Khai thac, Giam
sat, SO luong tai khoan khong gidi han.

<> Két ndi SMS dich vu ctia khach hang cung cip. Thiét 1dp ngudi nhan,
Noi dung, Cau hinh tin nhan.

< Truy xuét, truy van dit liéu tai may ch, tai thiét bi.

& Thiét 1ap bao cdo theo yéu cau thoi diém, thoi lugng, trach nhiém lua
chon va Két xuét file Excel:
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o Bio céo tong hop: Thoi luong, S6 1an st dung ngudn dién: Ngudn dién
luoi, Nguén dién tram, Nguén dién may phat, Thoi luong hoat dong lam mat: Quat,
Piéu hoa 1, Piéu hoa 2, Thoi lugng, s6 1an Canh bao: Nhiét do cao, PO am cao,
Chay, Khoi, Ngap nudc, Cira mo, Dot nhép, MAét dién lu6i, M4t dién tram, Dién ap
cao/thép, Dong di¢n cao, Tén sb cao/thép, Tai tram bat thuong.

o B4o c4o tiéu thy: Ngudn dién, Nhién liéu.

o Béo cédo phién chay may phat dién (Nhat ky chay may phat di¢n).

o B4o cao céc phién test May phat, Test ac quy tram.

)
L X4

Luu trit, Ma héa, Bao mat thong tin, Bao luu, déng bo dir lidu.

7
0’0

Str dung tai Server cua nha phat trién, san xudt tai Viét nam hodc duoc
cai dat tai Server cia khach hang, cung cip quyén sir dung va quan 1y hoan toan di
liéu.

Cac thong so ky thuat:

Bang 2.1. trinh bay céc thong s ki thuét ctia phan mém trung tim va cac yéu

cau thiét ké di kem.

2.2. M0 ta mt sé thiét bi cia hé thong
2.2.1. AMCS-TGP
TELECOM STATION GATEWAY MODULE - AMCS-TGP SERIES.

AMCS-TGP (Telecom Gateway Profession) la thiét bi thiét ké dac thu cho céc
tram Vién thong va cong nghiép, thu thap céac dix liéu cua céc thiét bi tai tram, duoc
két ndi véi Phan mém quan ly tap trung tai Sever trung tdm vai tat ca cac phuong
thire két ndi mang tir tram cung cap.
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Hinh 2.3. Minh hoa thiét bi AMCS-TGP.
Ung dung:
Tram Vién thong Indoor, Outdoor, Macro, Cabinet.
Trung tam dix liéu.
Phong may cong nghiép.

Bang 2.1. Thong so ciia phan mém trung tam.
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N6i dung Tiéu chuin

Trinh duyét Web browser

Turong thich Kha ning hd tro két ndi véi €SDL cla nha qudn Iy mang
Gigo thire MATT trong loT,

M hinh hé théng Hoat ddng theo md hinh Web based: Cho phép nguid sir dung cd thé truy
cip vio hé thing quin Iy gidm sit qua mang Internet, H& tror didu khidn,
gldm s&t d3u cudi PC, Smart phone

Ning lire hé théng Hé théing phai duge thidt ké co khi ndng khai bio qudn Iy Ién téi 30.000
tram vién théng
58 luremg thigt bj gidm sdt tram két ndi dong thid vé hé thdng t8i thidu 13
10.000 tram.

Khéing gidri han <6 lugmg ngurdn diing va cho phép quédn Iy phin cdp theo tai
thidu 5 mire.

56 lurgng ngurii ding két ndi dng thiv vio hé thang toi thidu 13 800.

Gidm sdt dwrémg truyén

Péng bd cde dir lidu khi bj gidn doan khi ed két ndi tré lai véi thidt bi

Sao luru va phye hii dir lidu

Giao thire k&t ndi vévi cdc thr  Cung c3p module APl converter d& giao tifp véd APl khi duere yéu c3u va

vién va irng dung khic phdi hop

May chl yéu ciu (TSI thidu):

CPU

d-Core Processor Intel Xeon ES-2650 v

RAM

32 GB DDR4 Registered DIMMs, 2400 MHz

Storage Controller f Hard disk

HPE Flexible Smart Array P440ar/2GB + Smart Storage Battery HDD
Interface: 545 S50 2TB

Metwork

4 port 1GB/100mbps

Povier

2 x S00W Slot Platinum Power Supplies hot swap

Port

4 UsB

Software

Tir Windows server 2012

Graphic Type

Matrox G200eH? 16 MB

May tinh truy cp:

Hé didu hanh trong thich 14 Microsoft Windows 7 with Service Pack 1,
Windows 8.1, hode Windows 10 v Lifux

CPU

CPU mire t8i thidu I3 Intel® Core |13 ho3c AMD Athlon® 64 processor; 2 GHz

RAM

2 GB cho mire RAM t8i thiu [Mire 48 nghi 1a 8GB)

Harddizks

Dung luegng 6 cimg chay windows 14 50 GB ~ 70 GB

B4 phan gidi man hinh

Man hinh hién thi [3 1024x768 mire t8i thidu (Mire yéu ciu 1280x800) véi
16-bit va 512 VRAM, 2GB 1a mirc yéu cau

Ha tre OpenGL

Hé thing OpenGL 2.0-capable

Web Browser

Dpera, Chrome, FireFox, Microsaft Egde

Metwork

10/100 Mhbps, Internet

Sound card + Loa ngodi

Cho cinh bdo &m thanh tir xa

Smart Phone:

Android, 105, Windows

Metwork

3G, 4G, Wifi

Web Browser

Dpera, FireFox, Microsoft Egde

An ninh va bio bt

Firwall, M3 hda duirng truyén

Ngén ngir

Tiéng Viét, Tiéng Anh

Cai dit

CAi d3t, I trir, sir dung di lidu tai Server cla khich hang

Chirc ning, M ta tong quan:
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Két ndi giam sat quan ly cac Ac-quy Lithium.

Két ndi giam sat quan ly Ta nguon AC/DC.

Két ndi thiét bi giam sét quan 1y.

Két ndi giam sat quan Iy thiét bj ATS, may phat dién.

Két ndi giam sat diéu hoa DC cua tram outdoor.

Két néi giam sat quan 1y cac thiét bi do dac khéc.

Két néi giam sat quan 1y cac thiét bi thu phét.

Két ndi internet LAN, WAN va/hoic Sim data 4G.

4 c6ng LAN (10/100/1000), 1 cong WAN (10/100/1000) (Tiéu chuan).

Giao thic két néi: HTTP, MQTT, TCP, UDP, SNMP V2, V3 (Tiéu chuan),
Modbus TCP.

2 kénh truyén thong RS485 céach ly, Modbus RTU riéng biét (Tiéu chuan).
Ma rong 1 két ndi Sim data 3G, 4G (Option).

M& rong 4 kénh truyén thong RS485 cach ly riéng biét, hd trg giao thirc Modbus
RTU(Option).

Quan ly toan bo dir liéu cua cac thiét bi tai tram dugc két néi.
Canh béo theo thong tin lwa chon, trang thai mat két néi.

Bao mat cao cép, hod trg VPN Client, IPSec, TLS, SSL, ...
Bao toan va dong bo dit liéu trong thoi gian mat két noi.
Pdng bo cau hinh trung tam.

Nang cip pham mém tai chd hoac tir xa.

AMCS: Hing san xudt

- TG: Nhom sdn phdm Gateway gianh cho cho nha cung cdp dich vy Vién théng
Ban tiéu chudn, Boo gom: 4 x LAN, 1 x WAN
2 x R5485 RTU

- 0: Khdng sir dung 36, 4G
- 4G: 5 dung 3G, 4G

- 0: Khing co module md ring 4 x RS485 RTU
| - EXR: Module mo ring 4 x RS485 RTU

AMCS-TG-4G-EXR
Hinh 2.4. Mé ta quy tic dat tén thiét bi AMCS-TGP.
Cac thong s6 chinh cia AMCS- TGP cho ¢ bang sau:

Bang 2.2. Thong sb chinh cia AMCS-TG-4G-EXR
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Thong 56 ki thuat

K&t ndi mang LAN, WAN:

Tiéu chufn: 4xLAN, 1xWAN,
Tde dé: 10/100/1000Mbps,

K&t ndi Internet khéng day:

Sim data 3G, 4G

K&t ndi truyén théng RS485 cé
cach ly

Tiéu chudn: 2 kénh k&t ndi riéng biét
Mé réng thém: 4 kénh két nédi riéng biét
Modbus RTU, Baudrate: 9600 ~ 19200

KEt ndi truy&n théng SNMP

SNMP w2, SNMP v3

Két ndi PC USBE 2.0-B
Hién thi LED hé théng; LED két ndi; LED canh béo
Firmware SA-TGxw3.1

Nang lue loru trir

Hoat déng déc 1ap khi mit k&t ndi véi trung tam;
Luru tri tai thiét bj téi thiéu 30 ngay khi thiét bj bi mat két ndi
Server, Luu tri bdo cdo cla th ngudn dé két néi trung tim
(Option)

Mang lue két ndi dir liéu

Dir liéu giri: TAt ca cdc ban tin duwoe cdp nhat glri vE trung tam:
Tham sf gia tri, Trang thai, Cinh béo.
Phuong thire gl ban tin: Theo dinh ky 300s; Tire théi khicd
gia tri dinh nghia |4 canh bao
Nhén, Dong bé cdu hinh vé&i trung tim.
Péng bd thévi gian thye véi trung tam
Tur déng déng b khi co két ndi trér lai véi trung tidm cho céc
dir liéu trong khi bi gian doan

Bao méat

S5L, TLS, VPN Client, Ipsec, OpenVPN

Mgudn sir dung

A8/12VDC, ngudng hoat ddng 36 ~ 73VDC/8 ~ 36WVDC

Digu kién lap dat

Chuén Telecom, Trén khung giad 1%inch, 1U

Moi trudmg hoat ding

-10°C ~ 75°C, 0%RH ~ B0%RH

Mai trurdmg luu kho

-10°C ~ 60°C, 0%RH ~ 70%RH

2.2.2. AMCS-TG

TELECOM STATION GATEWAY MODULE - AMCS-TG SERIES
AMCS-TG la thiét bi thiét ké dic thu cho cac tram Vién théng va cong nghiép,

thu thap cac di liéu cia cac thiét bi tai tram, duoc két ndi véi Phan mém quan ly tap

trung tai Sever trung tam voi

tram cung cap.

tait ca cac phuong thuc két ndi mang tur

Hinh 2.5. Anh minh hoa thiét bi.
Unhg dung ciia AMCS - TG:
- Tram Vién thong Indoor, Outdoor, Macro, Cabinet.

- Trung tam di liéu.

- Phong may cong nghiép.
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Chire ning, M ta tong quan:

- Két ndi giam sat quan ly cac Ac-quy Lithium.

- Két ndi giam sat quan ly Ta ngudn AC/DC.

- Két ndi thiét bi giam séat quan ly.

- Két ndi giam sat quan ly thiét bi ATS, may phat dién.

- Két ndi giam sat diéu hoa DC cua tram outdoor.

- Két ni gidm sat quan ly céc thiét bi do dac khac.

- Két ndi giam sat quan ly céc thiét bi thu phat.

- Két ndi internet LAN, WAN va/hoic Sim data 4G.

- LAN, WAN (10/100).

- Két ndi Sim data 3G, 4G (Option).

- Giao thuc két néi: HTTP, MQTT, TCP, UDP, SNMP V2, V3 (Tiéu chuan),
Modbus TCP.

- 2 kénh truyén théng RS485 cach ly, Modbus RTU riéng biét (Tiéu chuan).

- Quan ly toan bo dir liéu cua cac thiét bj tai tram duoc két ndi.

- Canh b&o theo thong tin lua chon, trang thai mat két néi.

- B4&o mat cao cap, hd tro VPN Client, IPSec, TLS, SSL, ...

- Baéo toan va dong bo dit liéu trong thai gian mat két ndi.

- Bong bd cau hinh trung tam.

- Nang cap pham mém tai chd hoic tir xa.

AMCS: Hing san xudt

- TG: Nhom sdn phdm Gateway gidnh cho cho nha cung cdp dich vu Vién théng
Ban tiéu chudn, Bao gém: LAN, WAN
2x R5485 RTU

- 0: Khding st dung 3G, 4G
| - 4G: St dung 3G, 4G

AMCS-TG-4G

Hinh 2.4. M6 ta quy tic dat tén thiét bi AMCS-TG-4G.

Cac thong so chinh cia AMCS- TG-4G cho ¢ bang sau:

Bang 2.3. Thong sb chinh cia AMCS-TG-4G
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N&i dung Théng s6 kj thudt

K&t néi mang LAN, WAN: Tiéu chudn: LAN, WAN,
Téc dé: 10/100Mbps,
K&t ndi Internet khéng day Sim data 3G, 4G

Phi hgp vdi cadc mang di déng Vinaphone, Mobifone, Viettel,
Vietnamobile

Két ndi truyén théng RS5485 cé Tiéu chudn: 2 kénh két ndi riéng biét

cach ly Modbus RTU, Baudrate: 9600 ~ 19200

K&t ndi truy&n théng SNMP SNMP v2; SNMP v3

K&t ndi PC UsB 2.0-B

Hién thi LED hé théng; LED két ni.

Firmware S5A-TGx.v3.1

Nang lye lwru trir Hoat déng déc 13p khi mat két néi véi trung tim;

Nang lue két ndi dir lidu DiF liéu glri: TAt ca cdc ban tin duge cdp nhat gli vé trung tam:

Tham s& gia trj, Trang thai, Canh bao.
Phueng thire glri ban tin: Theo dinh ky 300s; Tire théi khi cé gia
tri dinh nghia |4 canh bao
Nhan, Déng bé ciu hinh véi trung tam.
Pong bd théi gian thue védi trung tim
Ty déng dong bd khi cd két ndi trd 13i véi trung tdm cho cic dir
liéu trong khi bj gian doan

Bao mat S5L, TLS, VPN Client, Ipsec, OpenVPN
| Ngubn st dung 12VDC, nguwing hoat déng 8 ~ 36VDC

Digu kién lap dat Indoor

Méi trurémg hoat déng -10°C ~ 75°C, 0%RH ~ 80%RH

Mbi tru'bng liru kho -107C ~ 60°C, 0%RH ~ 70%RH

2.2.3. AMCS-TCS

MODULE GIAM SAT, CANH BAO MOI TRUONG KHi HAU VA AN NINH
CHO TRAM VIEN THONG

AMCS-TCS 14 thiét bi dugc thiét ké dic thu cho giam sat diéu kién khi hau va an
ninh tai cac tram Vién thong nham dam bao diéu kién hoat dong cho cac thiét bi va
an ninh tai tram.

Thiét bi duoc st dung doc 1ap hoic dong bd véi Hé thong (Hé sinh théi)
cia AMCS va cac hé théng khac theo yéu cau.

Hinh 2.5. Anh minh hoa cua thiét bi AMCS- TCS
Tong quan Chirc niing:
- Giam sat, Canh bao nhiét do, 36 4m tram.
- Canh bao khoi.
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- Canh béo chay.

- Giam sat, canh b&o ngap nudc.

- Giam sat, canh béo ctra mo

- Giam sat, canh bao chuyén dong trong tram.

- Giam sat, canh béo kinh va,

- Giam sat, canh bao ngudi la dot nhap

- Hién thi: Nhiét do, do 4m tram, Canh bao nhiét d6 cao, do 4m cao

- CA4u hinh: Nhiét d6 cao, Do 4m cao cho ting tram.

- Cau hinh cap d6 canh béo.

- Cong canh bao ngoai (Drycontact).

- Cong két n6i RS485 cho dong bo hé thong

- AMCS, hé théng khac.

- H0 tro sin sang két ndi mang Internet dé giam sét, cau hinh tir xa trén
phan mém trung tm khi mé rong.

- Cong két noi coi bao ngoai
Bing 2.4. Thong s6 ky thuit cia AMCS-TCS

Ngi dung Théng sb ki thudt
Ngwirng da nhigt 45 0oC ~ 99.99C, D& phén gidi do nhiét dé: 0,1 °C
£6 chinh xdc do nhiét d§ +0.19C
Negwtrng do di 3m O%RH ~ 99.9%RH
£6 chinh xde do 46 3m + 3%RH
Phat hién khai Photo Smock detecter; Tuemg thich tidu chudn EN54

Dién tich bio vé téi 70m2; Ngudn cdp hoat ddng 12VDC

3w bio ngap nude Water detecter; Ngudn cip hoat ddng 12VDC
Cim bién phat hién elra mdér Diing cho cira sit va cira g6; Khodng céch thich dmg: 0 ~ Scm;

Thivi gian hé thing giri cdnh bao khang qui 1/2 gidy; Thiri gian phye hii [xod khi cdnh bia)
durdri 1 gidy.

Cim bién phat hign kinh viy

Am thanh thn s8 d3c biét cda kinh vé; DAu ra téc ddng dang xung

Cim bién phét hign chuyén dang

Cam bifn hiing ngoai thy déng cho phép mé rbng 3600
Thivi gian tic ddng va hé thdng gl cdnh bao khing qua 1/2 gidy; Thid gian phye hdi durdi
1 gidy.

Cdi bdo

Hé tror dBu két ndi cbi bdo ngodi, Cai bdo 12VDC; Am thanh trén 90 dB/m

Canh bdo ngodi

8 eling NO/NC duge dinh nghia

Két ndi truyén théng

R5485 Modbus

Hién thj, Gidm sit

Tai ché: LCD: 20x4; LED hé théng, Cinh bio
Tir xa: Trén phin mém trung tam (Khi duwge két ndi)

Cau hinh

Tai chi: Phim &s; LCD
Tir xa: Trén phin mém trung tam (Khi duee két ndi)

Ngudn sir dung

48VDC, Npudmg hoat ddng 36 ~ 73VDC

C3u tric thist bi Tén, sem tinh dign
Bigu kién 15p A5t Treo twdmg, Indoor
Mbi trurdmg hoat ddng -100C ~ 750C, 0%RH ~ B5%AH

2.2.4. AMCS-TCN

MODULE PIEU KHIEN LAM MAT THONG MINH CHO TRAM VIEN THONG
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AMCS-TCN la thiét bi duoc thiét ké ddc thu cho diéu khién thong minh cac thiét bi
lam mat tai cac tram Vién thong nham dam bao méi truong nhiét do tram va t8i wu
tiét kiém chi phi nang luong.

Kha ning twong thich, diéu khién phong phu cac thiét bi lam mat sin c6 tai tram.
Thiét bi duoc sir dung doc 1ap hodc ddng bo voi Hé thdng (Hé sinh thai) cia AMCS
va cac hé thong khac theo yéu cau.

Hinh 2.6. Anh minh hoa cua thiét bi AMCS - TCN

Tong quan Chirc ning:

- Piéu khién tu dong thong minh dam bao nhi¢t 46 yéu cau cho tung tram theo
dac thu.

- Piéu khién cho 4 quat thong gié AC hodc DC hoic hdn hgp AC va DC.

- Piéu khién cho 2 diéu hoa c6 hdng ngoai.

- Ché d¢ hoat dong: Ty dong/Nhan cong ting Diéu hoa, quat.

- Diéu khién phdi hop tu dong ddng bo cac Quat va cac Piéu hoa trong chuong
trinh ty dong.

- Diéu khién ty dong Bat/Tat, PIEU CHINH nhiét d6 timg diéu hoa: Hong
ngoai.

- Thu vién: Toan bo dit liéu ddng bo diéu khién cac hing diéu hoa dang sir dung
trén cac tram.

- Diéu khién Bat/T4t quat: Ngudn cip.

- Diéu khién tu dong Piéu hoa: Luan phién, Bu, Thay thé......

- Hién thi: Nhiét do trong/ngoai tram, Pién 4p DC tram, Canh bao, Ché do,
Trang thai hoat dong ctia timg thiét bi diéu khién.

- Phat hién, canh bao Piéu hoa hong (Khong dat).

- Bao vé Quat: Cau chi ngudn cap.

- Céu hinh: Nhiét d6 yéu cau trong tram, Nhiét do cao, Thoi gian chay luon
phién dieu hoa, Di liéu dong b dieu khién Dieu hoa, Thiet bi lam mét cua
tram can diéu khién.
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- Bao vé Diéu hoa: Khong str dung diéu hoa khi ngudn dién (thap) khong dap
ung.

- Ut tién ngudn DC cho tram: Cau hinh ngudng dugc phép chay quat DC

- Cong canh bao ngoai (Drycontact) cho nhiét d6 cao.

- Cong két ndi RS485 cho ddng bo hé théng AMCS, hé théng khéc.

- HOb tro §§1n s:émg két ndi mang Internet dé giam sat, diéu khién, cAu hinh tir xa
trén phan mém trung tam khi mé rong.

- Canh bao nguén dién tai cac muc do.

- Trang thai st dung dién tir cic ngudn Dién ludi/May phat dién.

- Canh béo dién ap, tan sb Thép, Cao.

- Canh bao dong dién Cao/Qua4 tai/Bat thudng.

- Canh bao Mt ngudn, Mét pha, Tai tram bat thuong

Bang 2.5. Bang thong sé k¥ thuat cia AMCS-TCN

N&i dung | Théng sé ki thuat

Bo ngudn DC tram 48VDC, Dai do: 36 ~ 73VDC
Xac dinh ngudn AC: Cé, Cho phép Biéu hoa sir dung: >150VAC
Bo nhiét dd trong, ngoai: Dai do: 0~ B0°C; 6 phan giai: 1%; Sai so: < 1%
Bo nhiét dd gian lanh digu hoa: Dai do: 0~ B0°C; 6 phan giai: 1%; Sai so: < 1%
Ngudn hoat dong Quat DC Bién ap: 48V; Dai: 43 ~ 58VDC
(Mbi quat) Dong: 1A@48VDC max; Cau chi bao vé: SA@48VDC
Ngudn hoat dong Quat AC Dién ap: 220V; Dai: 150 ~ 270VAC
(M&i quat) Dong: 0,5A@VAC max; Cau chi bdo vé: 1A@48VAC
Canh bdo ngoai Drycontact (NO/NC)
Két ndi truyén thong R5485 Modbus: Khe cim Module Sim, Ethenet
Hign thi, Giam sat Tai chd: LCD: 20x4; LED hé théng, Canh bio

Tir xa: Trén phan mém trung tam (Khi duoc két ndi)
C4u hinh Tai chd: Phim < ; LCD

Tir xa: Trén phan mém trung tdm (Khi duoc két nai)
Biéu khién Phim & ; LCD

Tir xa: Trén phan mém trung tdm (Khi duoc két nai)
Ngudn sir dung 48VDC, Ngudng hoat dong 36 ~ 73VDC
C3u tric thiét bi Ton, son tinh dién
Pigu kién 13p dat Treo tuéng, Indoor
Moi trudng hoat dong -10°C ~ 75°C, 0%RH ~ 85%RH

| Méi truomg luu kho | -10°C ~ 60°C, 0%RH ~ 60%RH

2.2.5. AMCS-T4A
Module Giam sat va diéu khién ngudn dién AC
Module AMCS-T4A cung cap kha ning giam sat, canh bao cic tat ca cac tham

s0, trang thai sir dung v€ ngudn dién AC, DC tai tram cho ca ngudn dién luoi, dién
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may phat. Diéu khién ngudn dién va may phat dé két hop v6i Module phdi ngudn
AMCS-T8 dé hoan chinh ATS cho tram.

Véi cac dau do chinh xac bang phuong phép truc tiép hodc gian tiép (Khong can
thiép vao cac dudng dién sén co tai tram), AMCS-T4A do dac va thu thap dﬁy du
céc tham s6 ma khong phu thudc, anh hudng dén hé thong dién tai tram.

AMCS-T4A hd trg giam sat ngudn dién ludi: 1-3 pha; ngudn dién may phat: 1-3
pha

Céc chuc nang cuia AMCS-T4A gitp nguoi quan 1y tram c6 dugec moi thong tin
dé c6 bién phap xir 1y su ¢ kip thoi, tranh duoc nhitng thiét hai, ton that cta toan
b0 tram, gidm thiéu dugc tinh trang mét dich vu va co phuong an khéc phuc lau dai.

AMCS-T4A duoc lép dat bén canh ti phan phéi dién, két ndi RS485 hoic Quang
hodc Khong day véi Gateway AMCS da dugc hd tro ca phan cting va phan mém.

HO tro két ndi Ethernet hodc Sim data dé truyén thong thang vé Server khi sir dung
doc lap.
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Hinh 2.7. Anh minh hoa cua thiét bj AMCS — T4A
Chirc niang:
- Do, hién thi toan bd tham s ngudn dién toan, tai tram.
- Po dién ap DC tram, DC ic quy may phat dién.
biéu khién cho ATS.
- Canh bé&o ngudn dién tai cac mic do.
- Trang thai st dung dién tir cac ngudn Pién lugi/May phat dién.
- Canh bao dién &p, tan s6 Thap, Cao.
- Canh bao dong dién Cao/Qua tai/Bat thuong.
- Canh bao Mat ngudn, Mat pha, Tai tram bat thuong
- Canh bao cdng xuat tiéu thu bat thuong caa Nguodn dién Lugi/May phat dién.
- Canh béo, thong bao cac trang thai caa ATS, May phat dién.
- Hb tro két ndi voi Bo diéu khién may phat dién, Céc sensor, Thiét bj hé thong
khac, ...
- Kha ning hoat dong doc 1ap; Két ndi truc tiép phan mém trung tam khi lap
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thém Module AMCS-T7.
Khai béo va thiét lap:

NGi dung Setup tool Server

Khai bao
Khai bdo cac thigt bi cd tai tram
Khai bido pha, pha sir dung ludi
Khai bao pha, pha sur dung may phat
Thigt lap AMCS-T4A
54 lugng cac sensor khach hang yéu ciu cung cip
Thiét lip cac nguidng cho tirng canh bao
- Nguwing dién ap DC cao, bt thuong
- Nguing dong dién AC Cao/fthip
- Nguing tan so Caofthap
- Cong sudt may phat digén
- Binh mi¥c nhién ligu tiéu thy bat thuomg

Thiét l3p két ndi truyen thing X X
Thiét lap cac ngudng digu khién hoat dong cia ATS
Thiét l3p cac churong trinh ATS X X

Tham s6 va trang thai: Céc gia tri do va trang thai hoat dong duoc hién thi tai

chd trén dén LED, man hinh LCD va tir xa trén Phan mém may tinh, Smart phone:

Ni d Tham s& , Trang thai
Gi dung Tai chd Tir xa
Bién dap DC tram (V). ¥ X
Bién ap AC lwai (V), 1pha, 3pha. ¥ x
Dong dién lwdi (A), 1pha, 3pha ¥ x
Tan sd dién ludi (Hz) X% ®
Cong suat tiéu thy (KWh) ngudn dién |rdi, ngudn may phat dién x
Trang thdi (Cac ngudn st dung) Ngudn lwrdi, ngudn tram, ngudn may phat dién: x x

Ca/Mat nguon, M3t pha, Tai tram bat thuirng

Trang thdi Chay/Tat/Qua trinh khoi déng/Qua trinh tat X
Ché d5 hoat dong ATS: Ty dong, Nhin cong, Digu khién tir xa, Bao dudng x x
mpd, Test mpd, Phdng test 4c guy tram, ...

Trang thii hoat dong bat thuimng X% ®

Canh bao, Giam sat: Tai chd - Tir xa
Hién thi trén man hinh LCD, Dén LED va Phan mém trung tdm, Smart Phone,
SMS:

. Canh bdo
Nl deng LED Server  SMSU)

Bién ap AC Cao/Thip cho tirng pha ¥ W o
Dong dién AC cao cho tirng pha, Bit thuing x ® X
Tan s8 dién AC Cao/Thap % % X
Mat dién, M3t pha (Cho ciac ngudn): Lwdi, Tram, May phat dién X X X
L&i phdi ngudn: Khéng dang duge, Khéng ngat dwoc x X X
L&i may phat dién: Khang khdi déng duoc, Khiang tit duoc, x x X
Khong bit Attomat, Bién ap ac quy mpd, Qua tai, ...

Ché dg bat thuirng x x X

(*): Cac cai trong dit mic dinh. C6 thé cai dit lai tuy theo nhu cau sir dung.
- Céc canh bao duge cai diat mic dinh va c6 thé lua chon ngudng, cép do va

phuong thirc theo yéu cau riéng cia timg tram.
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Bang 2.7. Cac thong sb ky thuit cia AMCS-T4A

'NGi dung

Tiéu chuin

50 pha sir dung

1 pha, 3 pha 4 day

Dong dién AC cho phép hoat dong

100A moi pha

Dién ap AC cho phép hoat ding

AC RMS5 160~ 260V

Nguang do AC

Dai dién ap: 0~ 260 VAC, dd chinh xac 0.5%
Dai dong dién: 0 ~ 100 A, dd chinh xac 0.5%
Dai tan sd: 0~ 100 Hz, 5 chinh xac 0,5%

Do cong suat tiéu thy KWh, do chinh xac 1%

Nguang do DC

Dién ap tram: Dai dién ap: 0 ~70VDC, dd chinh xac 0.5%
Bién dp ac quy may phat dién: Dai dién ap: 0~ 36VDC, dd chinh xac 1%

Théi gian |3y mau

AC: 2s; DC: 20s

KEt ndi vdi AMCS1

RS485, Lora, Fiber

Két ndi PC

USB

K&t ndi ma rong

Modbus 485, Dry contact: 5 in, 4 out

Kha ning md rong két ndi mang

Ethenet LAN, WAN.
GSM 2.5, 3G, 4G.

Diéu khién May phat dién

San sang diéu khién cho moi may phét dién Diesel cé dé dién
Vi bd diéu khién bang nat nhan: Remote start: B+, B-
Vi bd dieu khién bang khoa dién: ON, Say, De, Tat.

K&t ndi dir ligu may phat dién

Boc moi tham s cha may phat dién khi may phat cd cong truyén thong
R5485

Phan mém cai dat tai module

5A-T4A V31

Mgudn cip

Danh dinh: 48VDC/24VDC/12VDC,
Ngudng cho phép: 9~ 70VDC

Diéu kién lap dat

Trong tram hodc hodc trong nha may phat dién.
Thiét ké linh hoat, cd thé lap Boc ldp hodc phdi hep vai Module chip
hanh phdi ngudn dé hoan thién thiét bj ATS.

Thanh phian dong goi mic dinh

Module AMCS-T4A; Cac Sensor do dong,

bac gom Phu kién di kem: Tai gan; Cac loai dau cot dau nai.
Kich thudc Module: D39cm x R16cm x Cllcm;

bong goi: D40cm x R18cm x C13cm.
Trong lurgng Module: 2.6Kg

bong goi: 2.8Kg

Mdi truong hoat dong

-10%C~ 75°C, O%RH ~ 85%RH

Mdi trrong lru kho

-10°C~ 60°C, 0%RH ~ B0%RH

Vi du thong tin ciia mgt tram dung AMCS-T4A
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Hinh 2.8. Théng tin giam sat gui vé tir mot tram.

2.2.5. AMCS-T4ACF

Pay 1a Module gidm sat nang luong Piéu hoa tiéu thy.

Module AMCS-T4ACF cung cip kha ning giam sat, canh bao tham sb dién tiéu
thu cua diéu hoa. Véi thiét bi do chinh xac, AMCS-T4ACF do dac va dong bo dir
liéu v&i thiét bi trung tAm ciing nhu phan mém quan 1y trung tam.

AMCS-T4ACF duoc lép dat thuan tién tai tu Attomat nguén AC cung cép cho
diéu hoa, két ndi RS485 voi Gateway AMCS da dugc hd tro ca phan cimg va phan
mém.

Chirc nang:
- Do dién ap (V), Dong dién (A) va sé dién tiéu thu (KWh).
- Két ndi, dong bo véi Thiét bi co ban AMCS1
- Canh bao cac gia tri theo yéu cau.
Thuc hién khai bao va thiét 1ap nhw sau:

"

Noi dung Setup tool Server

Khai bio

Khai bao so dieu hoa sir dung tai tram

Khai bao ID thiét bj do cho timg diéu hoa

Thiét lap AMCS-T4ACF

Thiét ldp cac ngudng cho tirng canh béo X X
- MNpwidng dong dién tiéu thy cao
- Npwdng nang legng tiéu thy cao
- Binh mirc ndng lrgng tiéu thy

Tham s6 va trang thai: Céc gia tri do va trang thai hoat dong duoc hién thi tai
chd trén man hinh LCD va tir xa trén Phan mém may tinh, Smart phone:
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Tham sd , Trang thai

NoGi dun
¢ £ Tai chd Tir xa
Bién dp AC (V) cung cip cho tirng digu hda X X
Dong dién (4) tiéu thy cda tirng digu hoa X X
Cong suat tiéu thy (KWh) cla tirng digu hoa X X

Bang 2.8. Thong sb6 cia AMCS-T4ACF

N&i dung Tiéu chudn

S0 pha sir dung 1 pha (L-N)

Dién ap, tin 56 hoat dong 160 ~ 285V, 45-65Hz

Neuone do AC Dai dién ap: 0~ 260 VAL, dd chinh xac 0.5%

Dai dong dién: 0 - 40A (0-100A option), dg chinh xac 0.5%
Do cong suat tieu thy KWh, do chinh xac 1%

KEt ndi vai AMCS1

R5485

Ngudn cap

Danh djnh: 12VDC,
Newdng cho phép: 9~ 18VDC

Diéu kién lap dat

Trong tram
Bén canh Attomat cdp dién cho diéu hoa.

Thanh phan dong goi mac dinh bao gom

Module AMCS4ACF,

Phy kién di kem: Cac loai dau cot dau noi.

Kich thudrc

Module: D9cm x Recmx C2cm;  Dong goi: D10cm x R10m x C3cm

Trong lurging

Module: 0.1Kg; Bang goi: 0.1Kg

Mai trireng hoat dong

-10°C~ 75°C, 0%RH ~ B5%RH

MGi truong lru kho

-10°C~ 60°C, 0%RH ~ BO%RH

2.2.6. AMCS-T4DCE

Module giam sat nang luong DC ti€u thu
Module AMCS-T4DCE cung cap kha ning giam sat, canh bao tham sb dién tiéu

thu cua tirng thiét bi st dung ngu(‘A)n DC tai tram.

Véi thiét bi do chinh x4c va nhiéu kénh do, AMCS4DCE do dac va ddng b dit
liéu véi thiét bi trung tdm ciing nhu phan mém quan ly trung tdm cho céc thiét bj sir
dung. AMCS-T4DCE dugc lap dit bén canh ti nguon AC/DC, phuong phép do gian
tiép khdng can can thiép vao cac dau néi nguon DC da san tai tram cung cap cho cac
thiét bi, két ndi RS485 vai Gateway AMCS da duoc hd trg ca phan ciing va phan

1
~

mem.

L

TU NGUON

INFOR

D€ _a.pwh Thigtbil.......(Tén)
BC  _a_pwh  Thigtbj2: .......(Tén)
B€  _a.mwh  Thigthi3:....... (Tén)
D€ a_gwh Thidtbjd: ........ (Tén)
D€ s gwh  ThigthiS: ... (Tén,)

Hinh 2.9. Tu ngudn cap nang lugng cho cac thiét bi.
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Khai bao, Thiét lap:

NGi dung Setup tool Server
Khai bao
Khai bao so thiét bj can giam sat X X
Khai bao tén cho tirng thiét bj X X
Thiét lip AMCS-T4DCE
Thiét lap cac nguding cho timg canh bao X X

- Mgudng canh bdo dién do thap/cao
- Mpuidng dong dién tiéu thy cao; Ngudng nang lugng tiéu thu cao
- Dinh mtfc nang |rgng tiéu thu

Tham s6 va trang thai: Céc gia tri do va trang thai hoat dong duogc hién thi tai
chd trén man hinh LCD va tir xa trén Phan mém may tinh, Smart phone:

NGi dun Tham s@ , Trang thai
B Tai ché Tir xa
Dién ap DC (V) cung cap cho tf.I‘nE thiét bj X X
Dong dién (A) tiéu thy cua tirmg thiet bj X X
Cong suat tiéu thy (KWh) cua tirng thiét bj ¥ X
Bang 2.9. Thong so cia AMCS-T4ACF
] H-ﬁi duﬁg Tiéu chudn
50 kénh do 5 kénh, 8 kénh{option)
Bién ap hoat dong 40~ 100VDC
Mguwomg do DC Dai dién ap: 0~ 100 VAC, d3 chinh xac 0.5%

Dai dong dién: 0 - 1004 (0-3004A option), d& chinh xac 0.5%
Bo cong sudt tiéu thy KWh, d6 chinh xac 1%

K&t ndi wiri AMECS1 RS485

Ngubn cip Danh dinh: 12VDC, Nguing cho phép: 9~ 18VDC

Phan mém cai dat tai module SA-T4DCEw3.1

Dieu kién lap dat Trong tram; Treo tudng, Bén canh td ngutn AC/DC tram.

Thanh phin dong géi mic Module AMCS4DCE, Cac Sensor do dong,

dinh bao gom Phu kién di kém: Tai gan treo trordng; Cac loai d5u oot ddu ndi.

Kich thurdc Module: D25cm x R:15cm x C18cm ; Dong goi: D27cm x R:17cm x C20cm
Trong lrgng Module: 1.1Kg ; Bong goi: 1.25Kg

Mai triremng hoat ding -10°C ~ 75°C, 0%RH ~ B5%RH

2.2.7. AMCS-T4D

Module Biéu khién nap ac quy tram theo sir dung nguon cap.

Module AMCS-T4D cung cap kha ning ty dong diéu khién nap cho ac quy tram,
Phuc vu dong ngat nap ic quy khi chay may phat dién (May phat dién khong du
cdng suat nap ac quy). Bam bao thiét bi tram ludn dugc cung cap nguon DC trong
moi trudong hop.
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Cac chirc nang cua AMCS-TS4D gitp nguoi quan ly tram c6 dugc moi thdng tin
dé c6 bién phap xir ly su ¢b kip thoi, tranh dwoc nhitng thiét hai, ton that cua toan
bo tram, giam thiéu duoc tinh trang mat dich vu va c6 phuong an khac phuc lau dai.

AMCS4D duoc lap dit bén canh ta nan ngudn (Rectifier) va to accu.

Hinh 2.10. Module AMCS-T4D.
Bang 2.10. Thong s6 ciia module AMCS-T4D

Noi dung Tiéu chudn
bo dién ap DC RMS 10.8 ~ 6OVDC
Po dong DC RMS 1004 max
Dong phong mdi td ic quy 1004 max
Pdng ngat nap 3c quy 2004 max
K&t nGi vai AMCS1 RS485, Reley
MNgubn cap 4BVDC
Phin mém cai dat tai module  SA-T4D.w3.1
bigu kién lap dat Trong tram, treo tudmg

Bén canh td ngudn AC/DC tram.
Thanh phian dong goi mic dinh  Module AMCS4D,

bao gom Phuy kién di kém: Tai gan treo truréng; Cac loai dau cot dau ndi.

Kich thuérc Module: D28cm x R26cm x C13cm;  Bong goi: D30cm x R28cm x C15cm
Trong lurgng Module: 5.4Kg; Dong goi: 5.6Kg

Méi truding hoat dong -10°C ~ 75°C, 0%RH ~ B5%RH

Moi trudng Iuru kho =10%C ~ 60°C, 0%RH ~ B0%RH

Chire nang:
- Piéu khién tu dong ngat nap Ac quy khi chay may phat dién.
- Diéu khién nhan cong tir xa dong ngét.
- Trang théi nap - xa Ac quy.
- Canh bao nguon.
Tham s6 va trang thai: Cac trang thai hoat dong duogc hién thi trén man hinh
LCD va Phan mém may tinh, Smart phone.
2.2.8. AMCS - T8
AMCS - T8 la thiét bj Giam sat va Diéu khién nguon dién (ATS).
Thiét bi duoc thiét ké chuyén dung cho tram Vién thong dé Quan ly, Giam
sat, Diéu khién, Thong bao, Canh bao cac diéu kién hoat dong cua nguén DC, AC,
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May phat dién dé dam bao ngudn dién cho tram.

mumuwauﬁummm

-
T O - . -

Hinh 2.11. Module AMCS-TS.
AMCS-T8 giam sat, canh bao tat ca cac tham s, trang thai sir dung vé ngudn

dién DC, AC tai tram cho ca nguén dién luoi, dién may phat. Véi cac dau do chinh
x4c bang phuong phap gian tiép (Khong can thiép vao cic duong dién sin co tai
tram), AMCS-T8 do dac va thu thap déy du cac tham sb6 ma khong phu thudc, anh
huong dén hé théng dién tai tram.

Chuong trinh ty dong diéu khién May phat, Phéi nguon AC. Cac chirc ning
Piéu khién tu dong, Piéu khién nhan cong tir xa cho ca May phat va Phoi ngudn,
chtic nang Test may phat tir xa, Chay bao dudng may phat dinh ky, Phong test Ac
quy tir xa, Chay nhan cong tai chd.

Canh bao, Thong bao tinh trang str dung ngudn dién ciing nhu Mdy phat.

Canh bao, Thong bao tinh trang hoat dong phdi ngudén, May phat Canh bao,
Bao vé dién ap thap, cao cho ngudn tram.

An toan nguoi st dung.

Phim mém trung tam luu tri¥, hién thi tham sd, trang thai cua nguén dién va
may phat tai moi thoi diém truy van, Hién thj da dang va tién lo1 béng S4, Icon, Biéu
d6 va Bao cdo theo yéu cau. Cac cong cu giam sat, khién tir xa cho cac chirc ning
vuot troi.

Cai dat day di va linh hoat cac cdu hinh canh bao, cau hinh hoat dong theo
yéu cau dit thu cho timg tram

AMCS-T8 hd tro: Pién ludi: 1pha, 3pha, May phat: 1pha, 3pha

AMCS-T8 dugc thiét ké dang treo tuong hodc ty dimg, thich hop cho lap dat
tai khu vuc phan phéi dién AC, duoc lép bén canh cau giao ddo hodc ti phan phéi
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AC di c6. Két ndi doc lap voi Phan mém trung tdm qua Ethernet, Sim data 2,5, 3,4G
, hd tro két ndi voi cac thiét b, Gateway co san qua Modbus RS485, Quang (Media
converter), Khong day (Lora).
Thiét bi dd dam bao twong thich diéu khién véi moi may phat Diesel co dé
dién dang st dung tai tram.
Chike ning téng quan:
Van hanh tai tram:
+Giam sat tai tram:
- Giam sat thong sb dién
- Giam sat tinh trang hoat dong
- Giam sat tinh trang ngudn dién
- G1am sat, bao v¢ nguén tram, May phat

+ Piéu khién tai tram

- biéu khién ty dong cho May phat va phdi nguon
- Tu dong bao dudng may phat dinh ky

- biéu khién nhan cong tai tram: Bang dién/co

- biéu khién may phat

- biéu khién phéi ngudn

Vin hanh tir xa: Phin mém trung tim
+ Giam sat tir xa:
- Giam sat thong so dién
- Giam sét tinh trang nguén dién
- Gidm sét tinh trang may phat dién
- Giam sat canh bao
+ Piéu khién tir xa
- biéu khién tu dong.
- biéu khién nhan cong tir xa
- biéu khién may phat
- Piéu khién phéi ngudn
- biéu khién test may phat tir xa
- biéu khién test, bao dudng Ac quy tram
- biéu khién Ty dong/Nhan cong tir xa nap ac quy tram khi st dung nguon
dién Ludi/ May phat
(Khi l@p cing véi Module AMCS-T4D)

Thoéng bao, Canh béo
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+ Canh bé&o trén phan mém
- Canh béo tinh trang, chat luong ngudn dién
- Canh béo trang thai ngudn dién
- Canh béo trang thai tai tram
- Canh béo 16i
- Canh bao ché d6 van hanh.
+ Thong bao, Canh béo trén SMS
- Canh béo chat luong dién
- Canh béo trang thai ngudn dién
- Canh bao trang thai May phat
- Canh bao 16i, Canh béo tai tram
- Canh béo ché @6 van hanh.
Cau hinh
+ Cau hinh hoat dong
- Cau hinh Diéu khién
- Cau hinh Canh bao
+ SMS
- C4u hinh canh béo, théng bao
- Cau hinh ngudi nhan SMS nhiéu cip do
Thiét 1ap
+ Thiét l1ap ngwoi dung
- Thiét Iap tai khoan
- Phan quyén khai thac
- Chinh stra, giam sat va diéu khién
+ Thiét 1ap tram
- Thiét lap thong tin tram
- Thiét lap cac tham sé, tinh trang ha tang
- Nguoi phu trach, van hanh
Béo cao
- Lap béo céo theo phan quyén
- B&o céo tong hop
- Bao cao nang lwong, nhién liéu tiéu thu
- Bao cao phién chay may (Nhat ky chay may phat dién)
- B&o c&o cac phién test: Test may phat, Test 4c quy tram

< PIEU KHIEN PHOI NGUON VA MAY PHAT PIEN
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Bang 2.11. Bang diéu khién phdi ngudn va may phat dién

NGi dung Tai chd Tirxa  Setup tool
(NGt nhdn, Switch)

Digu khién ché do: Ty dong/ Nhin cing, X X X
Bat, tat mdy phat X X X
Dong/ Ngat nguon ludi X X X
Dongf Ngat ngutn may phat X X X
Khdi ngudn ché dé Dién, Co khi (Khdng can ngudn dién) X

Chay test may phat X X X
Chay test, bao du@ng Ac quy tram X X

Nguyén tic va Piéu khién trong qua trinh Khéi dong/tit may phat dién:

SO lan dé

Thoi gian giita mdi lan dé

Thoi gian 1am néng may phét trudc khi dé

Thoi gian may phét on dinh trong qua trinh khai dong may.

Thoi gian 1am mat may phat trong qué trinh tat may.

Chay may phat thay thé khi nguon dién lugi khong d¢am bao.

Bao vé may phat: Tu dong tat may phat khi phat hién dién ap, tan sd
khong dam bao.

Pam bao ngit ngudn dé nhanh dé bao vé cu dé.

Ty dong khéi dong kiém tra 161 va xda 101.

Nguyén tic va Diéu khién phdi ngudn:
Diéu khién ngudn tram: Pong/ngit dién ludi, Pong/ngit dién may phat, Ngat

hoan toan tai tram. Pam bao an toan phdi ngudn bang lién dong cimg (Co khi) va

lién dong mém (Phan mém)

Pam bao quy dinh van hanh phdi ngudn véi cac yéu cau khi Pong/Ngat: Uu

tién dung ngudn ludi, Khong ngudn cip cua may phat cho tai khi may phat chua

hoan thanh qua trinh khéi dong dong tai.

bam bao khong dong tai tram khi mdy phat dién chua hoan thanh qua trinh

khot dong

DPam bao bao vé dién 4p thap/cao cho tram.

Chuwong trinh Piéu khién tw dong:
. Chay may phat sau thoi gian tré tir khi mat dién ludi

. Cac cap do uu tién can van hanh may phat khong theo thoi gian tré:

+ Uu tién 1: Pam bao khi dién ap DC tram can phai ¢6 ngudn nap

+ Uu tién 2: Pam bao dién ap ic quy may phat can dé dé dam bao an toan
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+ Pién 4p ngudn cap thap/cao, Can cung cAp ngudn tir May phat thay thé cho
ngudn cap tir Ludi.
+ Uu tién 3: Han ché chay may trong thoi gian can chong on ¢ cac cAp do: Chdng
on tuyét d6i, Chéng on khi DC tram khong thap, Khong chéng on.
Phéi ngudn tu dong theo chuong trinh
Diéu khién khoi dong/ tit may phat theo chuong trinh
An toan ngudn cung cap cho tram
An toan nguoi st dung
Chuong trinh diéu khién nhan céng tai chd
Pam bao an toan nguoi ding: l?iéu khié’nrhoan toan theo van hanh nhan cong
tai tram, trénh can thiép ngoai y muon, gady mat an toan khi c¢é nhu cau siza chira,
can thiép nguorn d@ién, may phat dién tai tram:
- Ngat toan bo chuong trinh diéu khién tu dong;
- Ngt toan bo kha nang diéu khién tur xa.

< PIEU KHIEN PIEN:
Piéu khién qua Module diéu khién
e Chuyén ché do nhan cong, thoat toan bo diéu khién ty dong va diéu khién
tu xa.
e biéu khién khai dong/tat may phat
e biéu khién phéi nguon
e bam bao quy dinh van hanh may phat
e Thong bao trén thiét bi va phan mém trung tam:
- Pang & ché d6 diéu khién nhan cong tai tram
- Pang khoi dong/tat may phat dién
- Trang théi tai tram: Pang dong Ngudn dién ludi, Nguon dién may phat dién,
Ngat tai hoan toan.

ng lucong »

@,;- @

5 A )T -

Hinh 2.12. Pdng bo thong tin trén phan mém.
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< PIEU KHIEN CO:
Piéu khién phdi nguon trén bd déng ngat khi mat mei ngudn dién
« Diéu khién phdi ngudn co khi khong c6 ngudn cung cap hoac thiét bi can ngat
khoi diéu khién tu dong khi gap su cd.
« Chuyén ché d6 nhan cong, thoat toan bo diéu khién bang dién tir bo diéu khién
AMCS-T4A.
Chuwong trinh ty dong bao duwdng may phat dinh ky
e Ty dong khai dong/tat may phat theo chuong trinh kiém tra bao dudng may
phat dién dinh ky
e Thoi diém bao dudng duoc cau hinh va dugc thuc hién sau lan chay may
phéat cudi cling
e Han ché chay trong thoi gian chdng on
e Thong bao trén thiét bi va trén phan mém trung tdm khi may phat dién dang
duoc bao dudng dinh ky
Chuong trinh diéu khién nhan cong tir xa
Piéu khién khoi dong/tat may phat
e biéu khién phéi nguon
e bam bao quy dinh van hanh may phat
e Thong béo trén thiét bi va phan mém trung tam:
- Pang ¢ ché d¢ diéu khién nhan cong tai tram
- Pang khoi dong/tat may phat dién
- Trang thai tai tram: Pang dong Nguon dién ludi, Nguon dién may phat dién,

Ngat tai hoan toan.
gat tai hoan toa I

Nang lugng & Cap nhat: 02/10/2020 11:17:50 "9'7"‘
@ 31.23kwh \7 ATS S
1213 R el 1213 ’uﬂ@ngDM‘én cong - Bigu khién tirxa
lH 137V | T dong |

€]

100% K&t qua test
- K&t qua test may phat
- Kétqua cquy

i P
| o |
‘ @ - )

Hinh 2.13. Chuong trinh didu khién nhan cong tir xa.

Chuong trinh test may phat tir xa:
e Tu dong khoi dong/tat may phat, dong ngat tai theo chuong trinh test may
phat.
e Thoi luong can test dugc lua chon.
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e Test khong tai hoac vai tai duoc lua chon.

e Dua ra két qua danh gié chi tiét thoi diém, thoi luong, s6 lan dé, dién ap ac
quy, céc 15 néu co.

e Luu két qua va danh gia.

e Thong bao tinh trang tai thiét bi va phan mém trung tam.

Thong tin thoi diém ~

Thoi diém: 02/10/2020 10:04:42 | < | > [ M&i nhat
Nang luong ~
25.5 0.26

5
2
-y

Ie
L\j

kwh
L1: 234.3V - 8.6A [€]
Tan so: 48.9Hz [l
DC: 54V

K d

0
a
ES

ATS - Test may phat tir xa - M3y phat dién:
+ bang chay
- Ac quy tram:
+ [Tur dongl - Ngét

K&t qua test may phat

e

#93

- Th&i gian test: 27/08/2019-11:26:39 - 27/08/2019-11:32:41
- Test du kién: 5 phut - Khéng dong tai may phat

- Test thuc té: 6 phit

- Trang thai khadi: Tét

-Sg 1an dé: 1 1an

- Két qua: May phat dat

- Li do: Két thuc thdi gian

Hinh 2.14. Chuong trinh test may phat tur xa.
Chuong trinh tu déng phong test, bao dudng Ac quy tram tir xa
e Tu dong phdi ngudn dé ngat ngudn AC cip
e Thoi luong phong test dugc lua chon
e Dién 4p DC tram duoc lua chon
e Bam bao dong ngudén AC ngay khi tram can cung cap dé nap lai Ac quy
tram
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e Dua ra két qua danh gia chi tiét thoi diém, thoi luong, Dién 4p DC bt dau
va két thiic phong test, ly do két thic phong test.
e Luu két qua va danh gia.

Phién test accu #81

Hinh 2.15. Chuong trinh test Ac quy tir xa.
% Chirc ning Picu khién nap Ac quy tram:
Str dung khi cac tram c6 mat phat dién c6 cong suat nho, khong du cung cap cho
thiét bi tram va nap dc quy (Khi c6 Module AMCS-T4D lip cing).
Piéu kién: Ludn dam bao déng ngudn DC cung cip cho thiét bj
Diéu khién ty dong
- Tu dong ngat nap ic quy khi sir dung ngudn céap tir may phat dién
- Tu dong déng nap ac quy khi ngudn cap tir dién ludi
Diéu khién nhan cong tir xa.
- Chuyén ché do Ty dong/Nhan cong tur xa.
- Pong/ngit nap ic quy.
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. Théng bao tinh trang trén phan mém trung tim .

Thong tin thdi giém ~
Th&i diém: 02/10/2020 10:04:42 [ < [ >| [1M&inhat

Nang luong

©
@

i
(0]
% |©
N
=}

=
< |
o)
=
b
T

_.
w
Y
<

L1: 234.3V - 8.6A [&]
Tan sO: 48.9Hz [l n
DC: 54V 5

/—Q
i@

ATS - Test n-éy yhat X3 - May phat dién:
g ' + Pang chay

Hinh 2.16. Diéu khién nap Ac quy qua tram.

Cai dit, ciu hinh

N&i dung Setup tool Tir xa
Khai bao thiét bj tram
Khai bao pha, pha sir dung ludi X
Khai bao pha, pha sir dung may phat X
Khai bao ching loai may phat X x

Thiét lip AMCS-T8

Ngudng canh bdo dién ap, dong, tan s6, cong sudt tiéu thy,
Chirc na ng sir dung cho tL‘mE pha theo mong mudn.

58 lan khoi dong may phat trong moi [En bat may phat
Théi gian moi [n khai dong may phat

Thi gian tré gitra mdi [3n khai dong

Khai dong sau khi mat dién lwdi - Thivi gian tré

Nguidng ap xuat diu cho phép khdi dong

Khai dong khi dién ap DC tram thap

Nguidng digén ap DC tram can khdi dong may phat

Nguidng dién 4p 3c quy may phat can khoi dong may phat
Han ché chay trong théri gian chdng 6n - Thévi gian han ché
Ché do chay bao duting may phat dinh ky: Thai gian, thév diém
Ché do chay nap Ac quy cha may phat

Thii gian test may phat tir xa

Ché do chay nap Ac quy may phat khi cd canh bao Ac quy may phat thip
Thati gian phang test Ac quy tram

Ngudng dién ap DC tram cho phép phong test Ac quy tram
Ngudng canh bao nhién ligu

Nguwdng canh bao dién dp ac quy cla may phat

Thiét lp cdng canh bao qua ti€p diém kha (OMC)

Thiét lp ndi dung canh bao

Thiét I3p loai canh bdo glri cho tirng cip

Thiét ldp cip d& canh bdo

Thiét lap phurong thirc canh bio

Thiét lap phin quyén canh bao

Thiét lap két ndi vai phdn meém trung tim

sl | [ Do | o [ | | e [me [ | e fme | [ | |me e s [m | m= |m |=
R B E R AR R R AR E R A AR R R R ERE A AR E R ER B

. Céc tham s trong diéu khién dugc cai dat chi tiét cho moi yéu cau trong moi
chuong trinh di€u khién
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. Cai dit diéu khién theo yéu cau, nhu cau tung tram
. Coéng cu cai dit: Tai chd tir PC, Tur xa trén pha‘im mém trung tam
Thiét 1ap tram:

A D O e B A B R A e D XA ST 8 A O x SNe - a *

« C A it | emapam00ONT e 10 TS ohy " 20»8

AMCS SOLUTIONS 8 A0muiees-

ATS TPOOSAM_IGE [ HAVEN MGG NPT N e pe¥ it nern v [EEIETRY n
a b Gy
- - =
I ATLDOOTTT  WaNCORM MG XM T VT VW e Thaen P n
o CANg
Thom mal J Chinb sifa Traem NITS
3 AFLOUND  WENEIEM Ol T VAP VW . tran v ((OREIEY u
WO G 1D trom 18 Gharng
IDTh#t  xon_sonite
JUT ATEIOONE  VINOGOM, GG THUW TV o —— [ s iy | n
WM
Tam OTS VXA D SN MGG THLAN-SOA
AL ATLOOONL WV INNGGTAMONGG  WNET VR tam Nan e Y n
Cong ty VNITT Vig x o g
APL O00CRE  WRNOOARE HOU|MOMION MOG WPt AN vas 051 nade W N v UCTE o 4y | n
1 g
"o 2o DA -
I8 ATEDOOEIE  WWNCOUM IGG|TUNGRBA MIG  WWIT Wt aar [ e iy ]
Vang Tirdd Thiwh {b Giar p
$ho
ATELO0OTE RO MG AW L Thinh Pha 148 Gimeg v == n
THADH G Quin/ Huyen
26 ATI 00001 YNITTEM 1O CAD-CH VT O v et $200-00-00 00:80-5¢ [ Ve 43y | u
derg
ATEZCOOM]  NDIJATIMpwnd3iviiibs  VWITVitnam TIS BV X - pgee i [[EEEEY n
nar by h
Tos 88 Y 104 ey
JIL ATL DO00RE  NBTIATS LM Bty TR, St T Ve um nen it Y n
[0 [ TY N B
APLO0001S NI {ATS PIGCMMIM M BN WPTOMAAN  Sey trach man e |EEEN u
tav e
Treng the  Hoat domg ”
3N 0000 WO WS Narv Wt hare Covh VT Wit nam LD U e by | n
Chind sue | | My ) oy Cyir
WOAPLOOOINE  CNUIM MO MASGE YNV ddnmeen XX L - v u
] o ) Glarg
2 O w8 W 2 g2 oe -
Hinh 2.17. Thiét 1ap tram
14
rhiet 1ap ngwoi dung:
ap ng g:
A M - Lot i 2l A VRGN eben X | A BASTae SNIIMIE B A O e ® B - n n
« O & Norsetiss | smesbcosn 1| SR P . a0 306

RO ) =

NQust dung -

e

e oy o4 (=] D6 mieg p
23 wepin
Tin Siew) shids gach A
“ Toe iy N T4 g v Gy Host 840 v B e Daw thes Trewg he n
Thang thi [~ et Ang
W e A wveon T » vy st [CIFEIAEE =m
Guvt (¥ an neeh v
" A pywe_ nres > v oty ABT e man v B e e [ e | o]
bW ey oot Guetiyouegan | Trung tam [*) " ¥ v 011013 [ b v | n
PYw e, Nran wén vin hart v
"G et sarvan Qo y g s - b D 20TE% [ g | u
Y
oo e AT vt s Nt e IR =
55 24 0w e n
TS 22 Aual Ao Reses Password | TN SR My L L L e == n
A v T emig var v WTT A e Wl e e RITIN A == u
o Rty g gy vax bat VN Vide e Wnds b o rase 00 2678 | s sy | u
" A Them ey e voe roe: VT VY [PrVperr— ey [ e e u
= Npoin Treeg Ty St Vor b VITT Vit v nde o e DR TS =N n

Hinh 2.18. Thiét 14p nguoi dung.
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Ae AMCS - Canh béo

(_

Céu hinh hoat déng:

X A Biéu 6 Tram ND1 - Yén Binh

X A BifuddTram CSHTTNN.00133 X | A Biéu 05 Tram BGG1 - UBND DA X ‘ +

C A Notsecure | ‘amcsjsc.com:8000/BTSmanver1/Chart_synci_v400.php?tramid=2219#tab-config

Thai diém: 02/10/2020 12:54:42

0000

24.6°C50.9%30.2°C89.4%

@ Méi nhat

Méi trutng

Lam mat

0098©

21°C 20°C - -

00
00ne

Nang lugng

23089 kwh

11213
L2: 241V-15.3A1¢]

/3
13:233.5V-332A[¢] Iﬁ
Tan s6: 49.9Hz 13.4V

L e
I

DC:53.5V

L1:221.7v-35.7A [¢] |

A Biéu do Bieu khién

Surkién

Kétndi  Moitruong  Lam mét

B
=
>

Khai bao

56 lan dé toi da

B
>

Thai gian cda 1 1an d&
Thai gian gilr chan crank

Thai gian lam nong may

Bidudb 6
Thdi gian lam méat méy
e Thai gian tré dé chay méy
Bty L4 phét tir lic mét dién
e Thai gian nghi gitra cac phién
23 chay may phat

Thdi gian chay may phat t6i
da cho mt phién

Thai gian chd dién ap on dinh
truge khi déng tai

Ngudng dién ap DC thap dé
chay may phat

BauTat ché d6 chong on

=
* 206 %0:
Cdu hinh
Anninh (GEEGOUEARE Nanglugng  OMC  Ngdtsac
Mc dinh Thigt 13p hién tai .
3Lan 3Lan ]
60 gidy 60 Gidy
5 giay 6 Giay ]
30 gidy 5 Gidy
30giay 30Gidy
30 phit 1Pht 0
20 phit 1Phit 0
60 phut 180 Phit O
30gidy 60 Giay O
46V 48V u]
Bat Tat chong on 0

Hinh 2.19. Thiét 1ap cau hinh hoat dong.
Cau hinh nhién |

A
.
B Tram BGG1 - USND DA | x|

= o

iéu va tiép nhién ligu:

r 8 O » 6

Bidu G5 Sy kigén Dieu khigén Cau hinh Nhign ligu

oo i o e |

Nhign fieu con 1ai: 8.64 Lit 7 10 Lit

Thoi diém |

Khong phigén ti€p nhién ligu

Showing O to O of 0 entnies

Luong nhién lieu

Khai bao

Dung tich binh nhign lidu

(Lit)

Binh muc may phat ticu thu

nhien ligu (LiYgioy

€3p nhat

Lich s tiép nhién liéu

Co day binh khong

Show 10

Nguoi thuc hién

~

entri

m

s

Hinh 2.20.

Cau hinh nhién li¢u va tiép nhién licu.
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GIAM SAT:
Tai tram: Hién thi LED, LCD tic thoi.

Gié tri, Trang théi, Biéu twong, Biéu do, Ttc thoi, Moi thdi diém can truy
xuat trén phan mém.

Gidm sat nguon dién:

¢ Do, giam sat dién ap DC tram.

e Do, giam sat toan bd tham sé ngudn dién tai tram (1pha, 3 pha): V, A, Hz,
KVA, KWh.

e Canh béo nguén dién AC, DC tai cac muc do.

e Trang thai sir dung dién tir cac nguon.

e Canh b&o mat ngudn, Mat pha, Tai tram bat thuong.

Ac AMCS - Cinh béo X | A BifugsTramND1-YénBinh X A Bidu b Tram NAT-UBND-HUN X | + - 8 X
& > C A Notsecure | amcsjsc.com:8000/BTSmanver1/Chart_synci_v310.php?tramid=2211#tab-chart * 20 »0O:
Théng tin thai diém I GG Sukien  Pieukhién  Cduhinh  Nhién ligu &
THHREm:0210/202014:07.061  BMOLnnat Tram NA1 - UBND-HUNG-DAO_ HUNG- NGUYEN_NAN ngay 02/10/2020
Msi trutng -
0000000
27.2°C36.1% ~°C % DC
Lammat R ~ %
02/10/2020-13:03:40
000000 : S
PBIC 98] = | o | e || 00:00 0200 0400 06:00 0800 1000 %5 5
Anninh = 7] Dién ap
n nin e e 02710/2020-12:03:40
250 [P,
- ® AC tram phase L1: 249.9 V.
n n 0 @ @ AC tram phase L2: 230.1 V.
55 ® AC tram phase L3: 242V
Nang luong = A o000 o200 0400 0600 0800 000 200 14:00
Dong dién
10 02/1072020-12:08:40 Y
® Dong tram phase L1:10.2 A
I @ Dong tram phase L2- 5.7 A
0 ® Déng tram phase L3: —— A

©
=
=
5
3
3
H
B
H
2
g
8
°
2
3
3
2
®
3
3

L1:245.9V-10.3A[e]

2334
kwh
11 L2:224.5V-5.9A [€]
L3:235.7V-0A [e]
Tan s0: 49.9Hz

DC:53.6V

B
=
3
=
«
Os

=
2

02/10/2020-13:03:40
® Tan 56 tram: 50 Hz

00:00 02:00 04:00

Cong suat

0800 10:00

02/10/2020-13:03:40
 Cong sudt may phat: 0 VA

00:00 02:00 04:00 06:00 08:00 1000 12:00 14:00

Battery
02/10/2020-13:03:40
® Battery: 143V

— >~
s
&
g

Hinh 2.21. Giam sat ngudn dién.

Giam sat tinh trang may phat:
- Tinh trang hoat dong cua may phat: Chay, tat, dé.
- Tinh trang 16i, Iy do 16i.
. Canh bao tinh trang Ac quy may phat. Nhién liéu, Ap sudt dau, Nudc 1am mat
khi may phat cung cap cong va chuan két ndi.
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. Thong bao trén thiét bj va phan mém trung tdm: Ché do diéu khién, Khai
dong/tat, Loi.
Trang thai tai tram: Pang dong Ngudn dién luéi, Ngudn dién may phat dién,
Ngit tai hoan toan.

A. AMCS - Cinh bao X A BiéuG5Tram CSHTTNN00153 X A BiéuddTram ND1-¥enBinh X | A Biéu did Tram NAT-UBND-HUN. x| +

& C A Notsecure | amcsjsc.com:8000/BTSmanver1/Chart_synci_v310.php?tramid=2208#tab-chart Qa & B 0 N 6 :

Thong tin thoi diém -
Thai digm: 16/09/2020 14:51:33 [<[>| [CIMéi nhat
M6i trutng Exa % Phién tip nhién ligu moi Khai bao Gia tri
0000690 Dung i binh o 6 Ltk ow 0o

28.6°C77.9% ~°C  -% Nhién ligu con lai: 8.64 Lit / 10 Lit

nhién liéu (Lit/gio):
00ccee ey

An ninh m -
000 Lich st tiép nhién liéu
Nang luong [ 522 | ~

57.54

kwh
11:2255V-9.1A[¢]
Tén s6: 50Hz
DC: 539V

Thei diém | Lurgng nhién ligu €6 day binh khang Ngui thire hign

Khéng phién tiép nhién liéu

Showing 0 to 0 of 0 entries Show 10 v entries

: N
+ [T ol - Ngk

A t®m 7z dx ENG 246PM  []

Hinh 2.22. Giam sat tinh trang may phat.

Cay su kién:
- Luu va cung cép toan bo su kién ctia hé théng xdy ra tai tram
. Thoi diém, Noi dung va Nguoi van
hanh chi tiét

Tham s6 co ban ~

Bigu go [ECUISIMN bizu khién  ATS
Tram AMCS-0091 - thietbi74 ngay 27/05/2019
Ngay 27/05/2019
J =
15:33:36 @ & Triang thAT cAfiR Bao
AC may phat
- Thong bao AC may phat: TAt AC
Trang théi Bine thudng @ 15:31:54
AC may phat |
Trans tnai sinn musns @D ==
ATS l
15:31:04 o < Teang st clon nae
ATS
- Chay khéng da thdi gian test
Trong thai binhthudng ° 15:30:50
ATS |
J =
15:30:25 ° & Trong i cint béo
ATS
- Khong thé khai dong e

Hinh 2.23. Cay su kién.
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CANH BAO:

. Hién thi trén Dén LED tai tram,

. Phan mém trung tdm, PC, Smartphone: Icon, Biéu d6, Am thanh

. SMS: Guri canh bao bang SMS theo cau hinh Iya chon: Theo yéu cau cho
ting ngudi, timg cap, timg tram theo yéu cau khai thac va nhéan théng tin.
Phén quyén nhan canh bao theo 5 cép theo nhu cau dugc cu hinh ting
cap. Canh bao khi ¢ sy cd bt thuong va Thong bao phuc hdi khi tinh
trang tr¢ lai binh thuong.

Céc canh bao dugc két ndi véi OMC bang cac cong tiép diém kho dang (NO/NC)

dugc dinh nghi theo yéu cau ha tang tram va phan mém SMS c6 san cta don vi khai

thac.

2 4 LQuantrivién~

ATengchl @ Trangthéithict] A Cinhbéor B Pdngbdmiécoiff] @ Thiétpr @ Ciuhinhe O Uchsirhogtddngs B Bdocio W HBrokjthuit O Phattriéns

#AMCS » Danh sach thiétbj » Van hanh thigt b

AMCS-ATS2 - ats thai long

R e T . "
Thot diém: 10/08/2019-08:55:58 | < | » | Cudi | Tram AMCS-ATS2 - ats thai long ngay 101082019
DC h b | L]
548V
AC-AC tram: C6 - ngudn cap: May phat it | A
Q 9 Q @ Q @ e 0730 07:4¢ 5 03: 8:10 08:20 0 08: 08:50 03:10
o v oo 19 9 kwh L 2
0A 0A 0A 27 934 owh s Dién ap 10/08/2019-08:55:38
L 2 e 20 # AC 6 phase L1: OV
OHz OHz OHz 49.04z H r-\ 0 AC lu6i phase L2: OV r——
= = 3 . ¥ AC lu6i phase L3: OV I
May phét s \ AC miy phét phase L1 1979V
\ © AC méy phit phase L2: 206.9V
a e @ 0 ’ @ AC méy phét phase L3: 202.2Y =~
o B A . 730 0740 07:50 08:00 08:10 08:20 ] 0%:00 03:10
Dangchay 139V -% DOng dién
1070 8
5 : sell0A —
# Déng luéi phase L2: 0A
 Déng |u6i phase L3: 0A et
# Ding méy pht phase L1:27.8A 1T
# Déng miy phit phase L2: 141 A [T———med /
#Dérg méy phit phase L3: 6.98A
0720 0740 07:50 08:00 08:10 08:20 08:00 03:10
Tén s0

Hinh 2.24. Hién thi canh béo.
Giam sat, Canh bao bang SMS:

«Tinh trang cép nguén: Ludi, May phat, Tai, Ché do diéu khién Ty dong/ Nhan
cong/ Bao dudng/ Diéu khién tir xa/ Test may phat/ Phong test ic quy tram, May
phat dé/tat/161

- Gia tri dién 4p tung pha

«  (Gia tr1 dong dién tirng pha

-Tinh trang hoat dong may phat

. Cac gia tri, tinh trang duoc cdu hinh giri SMS theo yéu cau cho timg ngudi,
ting cép, timg tram theo yéu cau khai thac va nhan thong tin. Phan quyén nhin canh
béo theo 5 cap theo nhu cau dugc cdu hinh timg cap.
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. Céc tin nhin duoc gén chinh xac thoi diém phat sinh sy ki¢n

<

Bang 2.14. Bang thé

Noi

AMCS

Tram: AMCS-ATS2 - ATS Thai
Long: Thong bao chuyen che do
van hanh ATS: Bao duong dinh ky.
Thoi diem: 10:00:01 24/08/2019.

Tram: AMCS-ATS2 - ATS Thai
Long: Thong bao AC may phat.
Co dien. Thoi diem: 10:00:31
24/08/2019.

Tram: AMCS-ATS2 - ATS Thai
Long: Thong bao chuyen che do
van hanh ATS: Tu dong theo kich
ban. Thoi diem: 10:10:37
24/08/2019.

Tram: AMCS-ATS2 - ATS Thai
Long: Thong bao AC may phat.
Mat dien. Thoi diem: 10:10:41
24/08/2019.

Ch

tiét

1

Hinh 2.25. Giam sat, canh bao bang SMS.

hién thdng tin canh béo.

dung

LED

Canh bao
LCD

Server

Bién ap AC Cao/Thap cho timng

pha

Dong dién AC Cao/Thip cho tirng pha

Dong dién bt thuing cho tram

Tan 50 dién AC Cao/Thip

Eo N e e

ENEN B R

Cong sudt tiéu thy dién Ludi, May phat

Ca/Mat dién ludi, mat pha ludi

CofTat dién may phat, mat pha

may phat

Co/Mat AC tram cho tirmg pha

Trang thai st dung tir cac ngudn dién cung cap

A A A

Lai phdi ngutin: Khong ddng duwee, Khéng ngat dugc

Chay may phat

Tat may phat

May phat 1i: Khéng khoi dong

dwoc, khong tat duwoc, Bj tat dot

ngdt, Khing bat Attomat, Cin tat may phat tai tram, Qua tai, ...

A B R

Mhién ligu

Ac quy may phat

Ché d& bat thwémng

M3t két ndi mang

ATS 15

Hl=E]=|=|=

A A

KET NOI HE THONG:
- Két ndi truyén Internet: Ethernet; 2,5,3, 4G
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- Két ndi may phat: Tiép diém Remote start, Mudbus 485.

- Két nbi cac Module trong hé thong: TCP, Mudbus, Profibus.

- Két ndi hé thong: Két ndi vé6i cac hé thdng c6 sin va hé théng s& trang bi:
Modbus RS485, Dry contact: 3 tiép diém dau vao, 4 tiép diém dau ra tuy chon dinh
nghia.

- Két néi PC: USB.

- Hb tro két ndi quang (20Km max), Khéng diy (7Km max) khi duoc yéu cau.

RS485 RS485

12viov( B | A 12viov| B [ A

=

Hinh 2.26. Cac cong c6 thé két ndi cua thiét bi.

Théng sb ky thuat:

Miéu ta

Tiéu chudn

Bién ap lam viéc danh dinh

1pha, 3 pha 4 day, 220V (Pha - Pha)

Mgutng dién ap lam viéc 160~ 380 VAC
Bién tro cach dién = 10MQ (tai 500VDC).
B& chip hanh Phdi ngubn 100 - 1000 &

Dong dién chju tai tic thdi

S5kA (Dinh murc)

BDign ap dieu khién

150V ~ 273V AC

Bién ap cach dién

690V (Max)

Tan sb lam viéc

50/60 Hz

Truyén thong véi may phat

R3485; Dry contact

B& phan phdi ngudn

B cat phdi ngudn 3 pha 4 diy, dam bao dong ngat cho cac pha va trung
tinh

Dién ap hoat dong Ue: = 690V

bién ap cach dién dinh mirc Ui: = 1000V

Bién ap chju xung dinh mdrc Uimp: 2 6000V

Dang dién In: = 100A

S8 oy 4 orc

K&t ndi vai trung tim

Ethernet; Sim data 2.5,3,4G

K&t ndi vei cac thiét bj khac

R5485, Cap dong. Ho tror két ndi quang, Khong day khi 13p thém module.

Khoang cach két ndi

Max: 50m vdi cap dbng, 20 km voi cap guang, 8km vai khong day

MNgubn cip

DC: 122448V danh dinh, Nguwdng cho phép 9 ~ 70VDC
AC: 220WDC danh dinh, Ngudng cho phép 160 ~ 380 VAC

Sac ac quy may phat online

Tw déng digu chinh ché d5 sac, theo tinh trang ac quy, tinh trang may
phat, bao vé 3c guy
220VAC/12, 24VDC, 4A

Phan mém cai dit tai module

5A-TEB.v3.1

MBI trrdng hoat déng

-10°C ~ 75°C, 0%RH ~ B5%RH

MBI trrang luu kho

-10°C ~ 60°C, 0%RH ~ B0%RH

Théng tin quy wéc ma thiét bi nhu mé ta sau:
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- 100

54 pha sir dung

1: 1 pha
3: 3 pha

Dong dién sir
dung

100: 1004
200: 2004

1000: 10004

61
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|

K&t ndi Sim data

G: 5im data
0: Khdng co

Két ndi Ethernet

E: Ethernet
0: Khiéng co




KET LUAN
Sau khi tim hiéu nghién cau hé théng AMCS c6 thé rat ra nhitng két luan quan
trong sau:

AMCS dap &ng yéu cau tong thé cho nhu cau quan ly chuyén nghiép.
Véi thiét bi duoc thiét ké dong bo, day du, dam bao chat luong va do chinh
xac cao, Tuong thich diéu kién cho Telecom, Do bén cao, Thiét ké Module
hoa theo chirc ning va dong bo hé théng. Phan mém duogc phét trién téi wu, ddng bod
gitra Trung tam va cac Thiét bi Cung cap kha ning Giam sat, Canh bao, Diéu khién
va Béo c4o toan dién; Quan ly,Bao mat, Bong bo, Bao toan va An toan dit liéu.

AMCS mang lai kha ning An toan cao nhdt cho hé théng.
V6i chuong trinh thong minh dwgc van hanh, céc thiét bi tai tram duoc diéu
khién tuy dong va téi wu cho kha ning van hanh. Pam bao diéu kién hoat
dong tram Vién théng va Giam thiéu t6i da nang luong tiéu thy va nhan
cong van hanh. Phan mém trung tdm cho phép quan Iy va lap ké hoach van hanh dya
vao céc biéu dd dir liéu da co trong cac nam. Quan ly hoan toan di liéu va lam
chu quan Iy trén phan mém dugc cai dat tai Server cua khach hang.

AMCS 1a hé théng téi wu dé tiét kiém toéi da cho ning lwong, nhién
liéu va nhan cdng van hanh tram. Nhitng gia tri bao quat: An toan hé thong, Bam
bao moi trudng tram gilp céc thiét bi hoat dong hiéu qua nhat, giam thiéu hu hong
va tang tudi tho cac thiét bi tram. Cung cap kha niang lam cha thdng tin trong viéc
g ctu, st Iy su ¢, Bao dudng, sira chita dé hoat dong tram ludn duoc dam bao an
toan. Hé thdng tong thé véi dir liéu 16n cung cip cac bao céo chi tiét hodc tong thé
gilp nha quan ly cé nhiing phuong an xir ly rd rang va téng thé. Giup
lap ké hoach, chién lugc dau tu, phat trién tiép theo. Gia tri thiét thuc tac thoi: Hé
théng mang lai hiéu qua thiét thuc nhat gilp tiét kiém chi phi dang ké
ca vé ning luong tiéu thy va nhan cong van hanh tac thoi. Hé théng AMCS duoc
thiét ké cau tric mo cho cac Module dé mé rong chirc nang theo tirng yéu cau cu thé
cho tirng tram, timg giai doan dau tu dé phu hop véi kha niang dau tu cho ting giai
doan, dam bao tinh ddng bo ké thira va bao toan von.

Véi su hiéu biét con han ché, d6 an c6 thé con nhién thiéu sét. T6i rat mong mudn
nhan dugc sy dong gop ¥ kién cua quy thay cd gido, ban be, dong nghiép.
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TAI LIEU THAM KHAO
[1] Hé thdng quan Iy c4c tram Vién thong POT-TMS, Tap doan VNPT.
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Lot cam on

Sau mot thoi gian tim hiéu, nghién ciru va duoc sy huéng dan tan tinh cua thay
TS. Poan Hitu Chirc em di hoan thanh d6 &n t6t nghiép véi dé tai: “Nghién cieu hé
théng qudn 1y cac tram Vién thong” dung thoi gian quy dinh. Tuy nhién do kién
thirc con han hep nén khéng thé tranh khoi nhiing sai x6t trong qué trinh 1am.

Vi vay em mong céc thay ciing nhu cac ban trong lép gop v dé dé tai cua em
dugc hoan hao hon

Em xin chan thanh cam on thay giao TS. Poan Hitu Chuc di tan tinh huéng dan
gitip & em dé em hoan thanh do &n nay. Trong thoi gian hoc tap tai truong em xin
chan thanh cam on tat ca cac thay ¢ gido trong bo mon Dién tir truyén thong da day
dd em dé em co6 duoc kién thirc nhu ngay hom nay. D6 1a nén tang co ban gilp em
thuc hién d6 an tét nghiép cling nhu la cho céng viéc sau nay.

Em xin chan thanh cam on céc thay!

Hai phong, ngay thang 04 nam 2023

Sinh vién thuc hién

Pham Vin Thang
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