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MUC LUC



PHAN MO DAU
Tinh cdp thiét ciia vin dé nghién ciru

Hién nay, Viét Nam dang nd luc thuc hién tién trinh cong nghiép hoa hi¢én dai
hoa dat nudc nén tit ca cic nganh cong nghiép déu phat trién nhu vii bdo, trong d6 co
nganh coéng nghiép déng moi va stra chira tau bién. Cung véi su phat trién manh mé
ctia khoa hoc k¥ thuat, hé théng dudi tau ngdy cang duogc trang bi nhiéu hé théng hién
dai nhung cac hé thong nay hau hét 13 nhap ngoai va c6 gia thanh cao; viéc dit hang
cling nhu chd doi van chuyén vé dén noi ton rat nhiéu thoi gian va gap mot sd van dé
phtre tap khi ldp dit hodc cin bao hanh thiét bi do vay anh hudng nhiéu dén qua trinh
phat trién ctia nganh dong tau.

Vén d& ché tao mot module quan 1y ngudn PMS cho hé théng dién tau thay dam
bao d¢ tin cdy, ¢ gia thanh ré trén co sé ung dung k¥ thuat sé/vi xtr 1y, vi diéu khién,
hé théng mang truyén thong cong nghiép, man hinh cam tmg HMI va thoa man cac
yéu cau cia diang kiém cho nganh hang hai dang 13 yéu cau can thiét va phai thyuc hién.

Nhan théy tinh cép thiét cta thuc té, voi kha nang da co, nhom tac gia chon dé
tai “Nghién ctru va ché tao module quan ly nguén — PMS (Power Management
System), cho hé thong dién tau thiy”; dap ung nhu cau cia thi trudng va nham muc
dich ndi dia hod san pham.

Téng quan vé tinh hinh nghién ciru thuéc linh vwe dé tai

Heé théng quan 1y ngudn da duoc nghién ctru & nhiéu noi trén thé gisi va da cho
ra doi nhitng san pham ng dung, tuy nhién gia thanh cao, thoi gian dap tng cham va
gap mot sb van dé phtrc tap khi lép dit hodc can bao hanh thiét bi. Do d6, dé gidm bot
gia thanh va tng dung duoc cac san pham cong nghiép phd bién, cac linh kién dién tur
san co trén thi trudng thi van dé trén van can duoc tiép tuc nghién ciru dé dap ing nhu
clu tu dong hoda va hién dai hoa ciia mot con tau dac bi¢t 1a st dung cho nhirng con tau

da va dang khai thac nhung gip su c¢d can thay thé, stra chira.

Trong 2 thap ky qua nhiéu hing trén thé gi6i dd, dang va s& con tién hanh
nghién ctru giai quyét cac van dé lién quan dén PMS. Dong thoi da thiét ké, ché tao va
dua vao st dung cac hé thong ty dong quan Iy ngudn cho tau thuy. Trong d6 trén cac
tau quan sy do Nga dong tir thap ky 70 thé ky 19 da trang bi hé diéu khién ngudn

(Power Controller), hing Taiyo ciing dua ra tir 2001. Sau d6 cac san pham PMS do cac



hang Lyngse Marine A/S, Totem, Deif A/S, Stucke Electronic... ché tao v&i muc do tu

dong va cong ngh¢ vi di€u khién.

Hién nay, chua c6 hé théng quan 1y ngudn cta Viét Nam, chua dua ra céc tai
liéu va giao trinh phuc vu tiéu chi dao tao, ciing chua c6 cac cong trinh nghién ctru
nhiam muc dich ché tao PMS, ma chi tim hiéu thuc hién viéc ldp dat va van hanh khai
thac chuang.

Muc tiéu, doi twong, pham vi nghién civu
Nghién ctru, thiét ké ché tao hoan chinh mét quan 1y nguén — PMS trén co s6

tng dung k¥ thuat sd sir dung vi diéu khién ATMEGA162, mang truyén thong cong
nghiép, man hinh HMI dé dép tmg duoc cac yéu cau dang kiém cho nganh hang hai va
sir dung lap dat trén tau bién.
Phwong phdp nghién civu, két cdu ciia cong trinh nghién ciru

Nghién ctru 1y thuyét vé hé thdng quan 1y ngudn, mang truyén thong cong
nghiép, cac loai cam bién, cach thirc trao doi dit lidu v6i man hinh cam tng HMI cua
Delta, cach thirc loc tin hiéu, chuyén dbi tin hiéu sang chuin Modbus/RS485, vi diéu
khién ATMEGA 162 va kiém nghiém bang mé hinh vt 1y.
Pé tai duoc chia lam chuong:
Két qua dat dwoc ciia dé tai

Ché tao module quan 1y ngudn — PMS lip dit cho tau bién co chirc ning diéu
khién ty dong héa nguodn dién va sir dung trong phong thi nghiém phuc vu giang day

cho sinh vién va tmg dung dé thiét ké ché tao thiét bi dung trong thuc tién.



CHUONG 1. KHAI QUAT VE HE THONG QUAN LY NGUON PMS
1.1 Vai tro, vi tri, dic diém cia hé thong quén 1y ngudn

Hé théng quan 1y ngudn thudng duoc b tri trong bang phan phdi dién chinh
(MSB-Main Switch Board). N6 ¢6 vai tro kiém tra va ra cac 1énh c6 lién quan dén viéc
dam bao yéu cau cap dién cho cac phu tai dang va can 1am viéc khong chi lién tuc, ma
con dam bao hiéu qua kinh té.

Hé¢ PMS phai dugc trang bi trén tau thuy c6 mirc 40 ty dong hoa cao. Khi PMS
duoc trang bi muc tu dong hoa cao thi s€ mang tinh an toan va dam bao hi€u qua kinh
té cao.

1.2 Chirc ning ciia hé thong quan ly nguon

Hé théng quan 1y ngudén (Power Management System — PMS) 1a mot trong
nhiing hé théng 16n st dung nhiéu thiét bi cong nghé cao, bdi vi né phai dam nhan
nhiéu chirc ning quan trong va phirc tap. Mdi hé thong quan 1y ngudn téng quat bao

gdm cac chirc nang nhu sau:
- Biéu khién phan bo s6 lugng may phat:

Hé PMS kiém soat s6 luong may phat dién hoat dong trén ludi tuy theo luong
tai va ché do cong tac, tir d6 tw dong khai dong t6 hop Diesel — May phat, hoa dong bo
may phat 1én ludi, 6n dinh tdn sd va phan chia tai tac dung tu dong cho may phat ciing
nhu ty dong dirng may phat. Mot phan cta chirc ning nay nita d6 1a tu dong khoi dong
may phat vu tién, phat dién 1én ludi khi xay ra mat dién toan tau.

- Cat va khong ché tai dong 1én ludi:

Trong diéu kién cong tac binh thudng, hé PMS s& kiém tra viéc dong thém 1én
lu6i va khong cho phép dong nhiing tai qua 16n khi chua dii diéu kién dan toi qua tai
cho tram phat; Giam bét nhiing thay ddi tan sb va dién 4p ctia mang, ning cao chat
luong ngudn cung cip cho hé théng do d6 giam b6t dugc cac tac dong xau t6i cac thiét

bi di¢n dugc cung cép tur ludi dién.
- Bdo v¢ cho may phat:

Sy qua tai ciia mot may phat c6 thé gy ra hu hong may phat d6 hay cat dién
toan tram phat. Khi xay ra qua tai, hé thng PMS s& ngit giam mot phan hodc tit ca

c4c tai dang hoat dong dam bao an toan cho may phat cho dén khi su ¢d duoc khoi



phuc. Cac ngudn cung cép cho dong co qua bién tan ciing dugc diéu khién dé tranh
qua tai cho cac may phat, nhanh chéng cit may phat ra khoi lu6i khi c6 hién tuong

cong suat nguoc.
- Giam sat tram phat va danh gia mac dd rui ro cua hé thong:

Dy 1a mot chirc ning quan trong. PMS hd trg viéc theo ddi tinh trang cua
ngudn dién. T4t ca cic may phat dién, bang dién, dong co truyén dong va cac hé thong
phu dugc giam sat. Thong tin truyén téi duoc so sanh véi cac yéu cau cu thé theo ché
dé hoat dong cua toan mang tr d6 dua ra nhiitng bao dong, canh bao khi can thiét.
Nhiing bao dong quan trong hoic thong so khong phu hop d6i vai thiét bi duge thong

bao nhanh chéng t&i nhitng ki su hay nguoi van hanh dé xu 1y.
- T4t va reset lai hé théng:

PMS c6 kha nang phuc hoi ché d6 ban dau (hoac rat gén ché do ban déu) cua hé
théng dién khi c6 nhirng nhiéu loan nho (6n dinh tinh), va kha nang tiép tuc lam viéc
duoc sau khi c6 nhiéu loan 16n (6n dinh dong). PMS s¢€ thuc hién khéi dong lai hé

thong xay ra sy cb hay bi gian doan mot phan cia hé thong.
- Tang do du trit cho toan hé théng:

Véi cac hé thdng Gmg dung PMS thi do du trit nang cao, kha ning xay ra sy cd

duoc giam thicu.

Ngay nay, hé thong cung cip ning luong trén tau co vai tro dic biét quan trong.
Néu viéc cung cip ning luong bi gian doan s& 1am anh huéng dén do an toan cua con
tau cling nhu tinh mang ciia cac thuyén vién. Vi vdy, hé théng quan 1y nguén PMS
hién dugc (mg dung rong rai trén tau thuy, ngay tir khi con tau dugc thiét ké dong méi
va co tac dung diéu khién toan bd hé théng ning lugng trén d6. Ludi dién tau thiy bao
gdm tram phat v6i v6i hé théng cac may phat dién cong tic song song va cac dong co

16n thi hé PMS can dam bao cac chirc ning chinh sau:

- Dung va khoi dong t6 hop Diesel may phat (D — G) tuy theo mirc tai (Load
depending start and stop).

- Hoa dong bd may phat tw dong (Automatic synchoronizing).

- On dinh tan s6 va phan chia tai ty dong (Frequency control and active load sharing).



- Cat va khong ché tai ning (Heavy load).

- Khéi dong nhanh may phat vu tién khi xay ra mét dién toan tau (Black out).

- Bao vé qué tai, cong suat nguoc cho tram phat.

1.3 Tinh wu viét cia viéc trang bi PMS trén tau thuy

- Pam béo cho viéc cung cap ngudn cho cac hé thdng trén tau ludn ludn 6n dinh, kip
thot voi do tin cdy cao.

- Nang cao tinh kinh té cho tram phat: trong hoat dong kinh doanh va khai thac tau
bién hién nay gia thanh nhién liéu ngay cang cao, do d6 phai 1am sao giam thiéu dugc

chi phi dem lai ning suat va hiéu qua kinh té cao nhat.

- Hé théng giup nguoi van hanh khai thac dé dang hon, diéu khién va theo ddi céac
trang thai hoat dong cua tram phat va cac phu tai dugc thong qua viéc quan sat trén cac

man hinh giam sat (HMI, PC....).
- Giam bét duogc s6 luong thuyén vién trén tau.

1.4 Céu trac chung caa hé théng PMS thwong gap trén thi treong
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Hinh 1.1 Cdu triic chung ciia hé thong PMS

Céc panel PMS diéu khién gin bén trong trong cac bang dién c6 mot man hinh
hién thi than thién v6i ngudi dung dé doc cac thong s cia tram phat dién va cac nut
bam voi dén dé dit cac thong sd cho tram phat dién. PMS I/O module gin bén trong
bang dién c6 dau vao dau ra dé két ndi véi dong co diezel, may phat dién, thanh cai va
cac aptomat. Cac panel PMS diéu khién va cac PMS I/O module dugc ndi v6i nhau

bang cap truyén thong.

Cac yéu cau trong hé PMS khdng chi nham gitp cho hé théng hoat dong tin cay
va 6n dinh ma can doi hoi phat trién 1én mac cao hon. D6 1a ting thém cac chiic nang
theo ddi, phan tich, diéu khién théng minh cho toan bd hé théng trén quy mé rong va
c6 thé két ndi véi nhiéu hé théng khac nhau thanh mang théng nhat (EMS, SCADA...)
& trén dat lién ciing nhu nhiéu hé thdng khac trén tau thay nhiam muc dich st dung
ngudn niang lwong mot cach téi wu; giam thiéu nhitng ton that khi xay ra sy co, diéu
khién linh hoat, tin cay hon, giam 13i va réi loan hé thdng, xac dinh vi tri xay ra sy ¢d
mot cach nhanh chong chinh xé4c...Tuy nhién, dé dam bao sy an toan cho ting phan tu
cling nhu sy an toan cua toan bo hé thdng thi can trang bi nhitng thiét bi diéu khién
don gian dé khi xay ra su ¢d hé thdng van cé thé hoat dong duoc bang cach chuyén

sang cac kénh du phong.
1.4.1 Panel van hanh ciia hé thong PMS

Panel van hanh dugc cai dit trén bang dién ctia mdi may phat. Panel ndy c6 mot
giao dién than thién véi nguoi dung, dé st dung va gidm sat may phat dién. Céc panel

nay déu tich hop chirc nang quan 1y nguodn dién.

Céc panel diéu khién PMS duoc trang bi man hinh hién thi vé&i cac thong tin

Sau:

- Cong suat va dién ap dinh mtrc cua may phat, dién 4p danh dinh cua ludi, tan so va

hé sb cong suat.
- Trang thai aptomat.
- Tinh trang hé théng.

- Bao dong.



Ngoai ra panel diéu khién PMS con dugc trang bi cac nit bam dic¢u khién va

cac loai den sau day:

- ben ty dong/ban tu dong.
- bén khoi dong.

- Bén tang/giam nhién ligu.
- Bén bdo dong

- ben dung.

- Pén 1%/2™ standby.

Ngoai ra phia sau ctia panel diéu khién PMS con dugc trang bi dai thiét bi dau

cudi duoc két ndi nhu sau:

- Pau vao 24VDC.

- Coéng USB dung dé upload/download chuong trinh.
- Truyén thong qua cong RS485.

- Cap két ndi véi PMS I/O modul.

1.4.2 PMS 1/0 module

Panel nay dugc cai dit bén trong bang dién chinh ctia mdi may phat. Tin hiéu
vao/ra tir may phat, thanh cai, aptomat va dong co diesel dugc két ndi truc tiép voi 1/0
module. PMS 1/0 module dugc trang bi bang mot bo diéu khién thyc hién chirc ning
diéu khién may phat dién va chtc ning 1/0 giao tiép voi panel diéu khién PMS. PMS

1/0 module c6 nhitng dau vao/ra sau:
- Bién 4p ba pha ludi.

- Dién &p ba pha may phat.

- Dong dién do luong 3 pha may phat.
- Pong/mao aptomat.

- Tang giam tbc do diesel.

- Dung va khoi dong diesel.

- Trang thai aptomat.



- Diesel sén sang.

- Diesel khoi dong 16i.

- San sang khoi dong.

- Diéu khién tir xa diesel.

- Ngit vu tién.

- Chfip nhan phu tai duoc cép dién

- Tit may.

- Ngat khi aptomat khong binh thuong.
- Tin hiéu ting/giam dién ap dén AVR.
- Bao tan s cao, thap.

- B4o cdng suit nguoc.

- Yéu cau mé aptomat.

- Ngit phu tai ¢ noi nao do.

- M aptomat bang tay.



CHUONG 2. NGHIEN CUU, THIET KE VA CHE TAO MODULE QUAN LY
NGUON - PMS

Céu triic cta hé thong quan 1y ngudn - PMS bao gom:
- Module quan 1y ngudn — PMS
- Man hinh cam ung HMI: két ndi v6i module PMS théng qua mang
Modbus/RS485.
- Céc bo chuyén ddi cong suit.
Ngoai ra, trong truong hop diesel lai may phat st dung bo diéu tdc dién tir thi can phai
két néi module PMS qua module DA 04
2.1 Thiét ké module quan Iy ngudn - PMS
Module quan 1y nguon - PMS duoc xdy dyng trén co s& vi diéu khién
Atmegal62, boi vi né c6 gia thanh hip din, c6 nhiéu tinh ning can thiét cho hé PMS.
Atmegal62 thudéc ho AVR do hang Atmel san xudt, 12 bd vi diéu khién CMOS 8 bit
tiéu thu dién ning thap dya trén kién trac RISC (Reduced Instruction Set Computer).
Cong nghé nay cho phép hau hét cac lénh duoc thuc thi chi trong mot chu ky xung
nhip, vi thé téc d6 xir Iy dir liéu c6 thé dat dén 1 triéu 1énh trén gidy ¢ tan s6 1 MHz.
Vi diéu khién nay cho phép nguoi thiét ké c6 thé tdi wu hoa muc d6 tiéu thu ning
lurgng ma van dam bao toc do xir 1y.
2.1.1.Thiét ké diu vao do tan sé
Pé tai nay sir dung 02 ngit ngoai dé do tan s6 may phat va tan s ludi. So do
hinh 2.1 1a mach chuyén tur tin hi€u dién ap hinh sin thanh tin hi¢u xung dua vao chan
vi diéu khién.
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Hinh 2.1. Mach chttyén tin hiéu



2.1.2 Thiét ké dau vao do cong suit

Hé théng do cong suit ctia 04 may phat véi tin hiéu vao cho vi diéu khién 1a 0-5
VDC. Trén thuc té, dé do cong suat 4m cta may phat thi tin hiéu ra caa bo bién doi
cong suit 1a -5+5VDC. Do d6, can phai c6 mach chuyén tin hiéu trude khi dua vao bd

ADC cua vi diéu khién nhu hinh 2.2.
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Hinh 2.2. Mach dau vao do céng sudt
2.1.3. Thiét ké so do tong thé ciia module (hinh 2.3)



Hinh 2.3. So' d6 tong thé ciia module quan Iy nguon

Sau khi gia cong, nhom tac gia da ché tao thanh cong module quan 1y ngudn. Hinh 2.4

biéu dién mot s6 hinh anh thuc té cta vi PMS.

Hinh 2.4. M6 hinh vat ly cua PMS
2.2 Thong so ky thuat va so do noi day

CAu trac hé théng gdm 04 phan tir dudi day:

a. Phan chuyén déi transducer cong suAt.
Nhom téc gia st dung 04 bd san pham ¢6 model CCS1.00 véi cac thdng sé:
- Dong tiéu thu (I,): 50mA.



- Dong cam bién: 3x.../5A, tai dam bao nhé nhat 1a 15VA trén mot pha

- Dién ap ludi (Uy): 3x220-440VAC
b. Thiét bj giao dién va cai dit.

GOm 01 man hinh cam tng HMI cta Delta/ Pai loan ¢6 kich c& 1a 133x173mm.
c. Thiét bi xir Iy va diéu khién.

La 01 vi xtr 1y 8 bit va 01 module mé rong lua chon may phat hoa dong bo (dit
model 1a: QLN1.00).
d. Module mé rong cho cac chirc ning giam sat.
Viéc dau nbi nguén cép, mach do va kich hoat dau ra theo so dd hinh 2.5. Cac dau
vao/ra cho 01 t6 hop D/G bao gdm: 04 dau vao tuong tu do coéng suit +/-5VDC, 04
dau vao sb dang tiép diém kho ACB STATUS, 04 dau vao sb dang tiép diém kho
READY TO RUN, 08 dau ra 24VDC/500mA (OPEN ACB, START D/G), 01 dau ra
tiép diém kho (CLOSE ACB), 08 déu ra tiép diém kho: (INC, DEC). Ngoai ra, con cé
02 dau vao sd dé do tan sd cua ludi va may phat dang khoi dong v6i dién ap 220-
440VAC, 01 cong RS485/Modbus-RTU.
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Hinh 2.5 So do noi ddy ciia module PMS
Trong d6, CTT1.00 va QLN1.00 c0 thé dung diéu khién ca bo dicu toc co va diéu toc

dién tir. Néu tram phat dung bo diéu tdc dién tir thi ta swr dung module Electronic

Potentiometer theo so do hinh 2.6.



TO ELECTRIC TO ELECTRIC TO ELECTRIC TO ELECTRIC
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Hinh 2.6. So' do néi ddy khi sir dung cho bé diéu toc dién tiv
2.4 Mt s6 tinh ning chinh ciia module PMS

Module PMS (QLN1.00) dugc tng dung rong rii trong cac hé thong may phat
dién cong tac song song trén tau thuy cling nhu trén bo. QLN1.00 c6 tich hop cac chuc
ning sau: hoa dong bé may phat tu dong (Automatic synchronizing), 6n dinh tin sé va
phan chia tai tac dung ty dong (Frequency control and active load sharing), dung va
khoi dong t6 hop diesel/may phat tuy theo tai (Load depending start and stop), cat
hoic khéng ché tai ning (heavy load), khoi dong nhanh may phat uu tién khi xay ra
mat dién toan tau (Black out), bao vé cong suat ngugc, giam st tram phat. Dy 1a mot
giai phap tich hop c6 hiéu qua cao ma giam gia thanh. S6 lugng may phat t6i da cho
phép diéu khién boi 01 bé QLN1.00 1a 04 may; Cho phép cai dit théng sd dé& dang

thong qua man hinh cam tng.

- Chtic ning hoa dong bd
HDT1.00 dugc tng dung rong rai trong cac hé théng mdy phat dién cong tic song
song trén tau thuy cling nhu trén bo. HDT.00 c6 tich hop cac chirc nang tu dong phat
hién may phat hoat dong va tu dong hoa déng bé may phat. S6 lwong may phat tdi da
cho phép diéu khién boi 01 by HCT1.00 1a 04 may.

Théng sé hoa dong bé va phan chia tdi tdc dung:

Sai khac tan sd: -1 + 0 hodc 0 ~ +1Hz
Dam thoi gian tré dong ACB: 600ms
Deadband: +2 + 10%Pn; +0.1 + 1%Hz



Thoi gian diéu khién role nho nhat (khoang 20% chu ky séng mang khi sai léch bat
dau vuot qua dead band)/chu ky séong mang PWM cua role INC va DEC la:
10ms/50ms + 6500ms/32500ms; gid tr1 mac dinh 500ms/2500ms

- Chtrc nang phan chia tai
CTT1.00 dugc ing dung rong rii trong cac hé thdng may phat dién cong tac song song
v6i viée tich hop thém céc chirc ning sau: 6n dinh tdn s6 va phan chia tai tic dung tu
dong (Frequency control and active load sharing), tw dong chuyén tai dé ngat may phat
khi non tai hozc khi c6 yéu cau, bao vé cong suit nguoc, khdéng ché tai ning, tu dong
phat 1énh khoi dong thém diesel... SO lugng mdy phat tdi da cho phép diéu khién bai
01 bo CTT.00 la 4 may phat.

Théng s6 hoa dong bé va phan chia tdi tac dung:

Sai khac tan sd: -1 + 0 hodc 0 +~ +1Hz
Thoi gian tré dong ACB: 200ms + 800ms
Deadband: £2 + 10%Pn; £0.1 + 1%Hz
Thoi gian diéu khién role nhé nhat (khoang 20% chu ky song mang khi sai 1éch bat dau
vuot qua dead band)/chu ky song mang PWM cua role INC va DEC la: 10ms/50ms +
6500ms/32500ms; gia tri mdc dinh 500ms/2500m:s.
Cung cap nhiéu loai dau ra cho bo diéu téc/governor: Role; 220mADC; +5, 10VDC

2.5 Bo bién d6i cong suat

Bo bién d6i cong suat duogc ung dung rong rii trong cac hé thdng dién, mang
dién xoay chiéu trén bd cling nhu trén tau bién. Cong suat tic dung ciia phuy tai, may
phat dién dugc do “online” va chi bao trén ddng ho, ngoai ra con c6 dau ra dién ap
+4,5VDC va dong dién 4-20mA. CCS1.00 c6 kha nang chi thi va chuyén doi dai cong
suat 4m trong cic trudng hop may phét dién cong tac song song nhan tai vé tir may
khac. N6 duoc tmg dung trong cac hé théng do ludng, thu thap dit liéu; hé théng phan

chia tai tic dung, diéu khién t6i wu ngudn dién PMS.
Nguyén 1y hoat dong ctia bo bién doi cong suat:

Nguyén tic bién doi dam béo tinh ra cong suat thuc té theo cong thirc (U.1.Cosd),
kiém tra dang song. B bién d6i cong suat nguge thich hop véi cach ndi sau: do 2 pha

ctia hé thong 3 pha 3 ddy tai cin bang.



Mit trude cua bod bién doi cong suét co 2 chiét ap dé chinh. Mot cai dé chinh
khong cho dau ra, con 1 cai dé chinh hé s6 khuyéch dai cho tin hiéu ra. 01 dau ra cp
cho cac thiét bj ngoai theo chuan dong (4+20mA) hoic theo chuan ap (-5+5VDC). Tin

hi¢u ra trén chan 11 1a duong con trén chan 12 1a am.

B bién d6i cong suat c6 tong cong 12 dau dau day vao ra. Hinh 2.6 md ta so do

dau day vao ra ctia bd chuyén doi cong suat.
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Hinh 2.6 So db ni ddy cua bo bién ddi cong suat

Déu theo so d6 trén mat bo chuyén dbi cong suat. Pién ap 3 pha R S T duogc
dau vao 3 chan 3, 4, 5 (day trung tinh dugc ddu vao chan s6 6 néu c6). Bién dong do
luong cua pha R ¢cé dau ra duoc ndi vao hai chan 7 va 8, con bién dong pha T thi dugc

ndi vao hai chan 9 va 10.

Néu dong ho chi nguoc gia tri tirc 13 cong suit duong chi thanh cong suit am
thi ta phai d6i hai chan tin hiéu dong cho nhau va d6i ca 3 pha R, S, T. Ngudn cung
cip c6 thé 13 xoay chiéu hodc mot chiéu duoc cap vao hai chan sb 1 va 2. Néu 1a dién
ap xoay chiéu thi cip vao 18VAC, con néu la dién ap mot chiéu thi cip vao 24VDC.

Tin hiéu ra duoc lay trén hai chan s6 11 va 12.

Kich thudc cua bd chuyén doi cong suit 1a 116x90x55. Va duoc trang bi bd cai trén

Rack DIN35.

Cdc thong so cua tin hiéu vao:



- Dong dién vao trén hai pha I va Iz = 0....5A, do d6 ta phai dung hai bién dong do
ludng .../5A dé cép tin hiéu dong cho bd chuyén doi cong sudt va phai dam bao nhod
nhat 13 15VA trén mot pha.
- Pién ap vao 3 pha 380V + 20% va phai dam bao cong suat nho nhit 1a S0VA trén
mot pha. Nhu vay thi vdoi dién ap 3 pha trén tau (380V hodc 440V) thi ta sé dAu truc
tiép tin hiéu dién ap vao bod chuyén doi cong suit.
- Tan s6 dién ap 1a 50/60Hz.
- Ngudn nubi 1a 18VAC hoic 24VDC.
- Dong tiéu thu cua bo bién d6i 1a 10mA.

Mot s6 thong sé ky thudt khdc:
- Pau ra duogc lay trén hai chan 11 va 12 ; Pau ra co thé 1a chuan dién ap (-10+10V)
hodc dong dién (4+20mA).
- Thoi gian tac dong dudi 300ms.
- Nhiét do 1am viéc 1a tir -20°C t&i 65°C ltc van hanh.
- Loai ddng hd cong suit duoc ding theo bo chuyén di 1a loai 96x96, 240°, 90°% thang
do c6 ca dai m, gidi han thang do phu thudc vao hé s6 bién dong ..../5A.

Cai dat va chi thi
Phia trong bd chuyén d6i co 02 chiét ap chinh dinh. Chiét 4p VR1 chinh zero dau ra
+5VDC, VR2 chinh gain dau ra #5VDC. Chiéu mili tén trén mat bo chuyén doi la
chiéu chinh dinh tang thong sé diéu chinh, noi chung cac tham sb cta bd chuyén doi
d3 duoc chinh dinh rat chinh x4c tir nha san xuit nén ngudi st dung khong nhit thiét
phai chinh dinh lai.

Ung dung
- Bo chuyén doi cong sudt dugc tng dung rong rii trong cac hé théng dién, mang dién
xoay chiéu trén bo cling nhu trén tau bién. Cong suat tac dung cia phu tai, may phat
dién duoc do online va chi bao trén déng ho chi thi duoc tich hop. Ngoai ra con c6 dau
ra di¢n ap £10VDC hodc dong dién 4+-20mA.
- B chuyén dbi cong suit co kha ning chi thi va chuyén d6i dai cong sudt 4m trong

cac truong hop may phat dién cong tac song song nhan tai vé tir cic may khac. Bo



chuyén d6i nay duoc tng dung trong cac hé théng do luong, thu thap dir liéu, trong

céc hé thdng phan chia tai tac dung, diéu khién t6i wu ngudn dién PMS.

Mot module PMS c6 thé ghép ndi v6i 04 bo bién doi cong suat (hinh 2.7)
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Hinh 2.7.S0 dé két ndi PMS va 04 b6 bién déi cong sudt




CHUONG 3. THIET KE GIAO DIEN PIEU KHIEN VA GIAM SAT HE PMS
TREN HMI.

3.1 Man hinh cam wng cua Delta (Touch Screen Delta - HMI)
3.1.1. Gidi thiéu chung vé HMI

Touch Screen 1a loai man hinh HMI chét luong cao dung trong qua trinh ty
dong hoa trong cong nghi¢p cling nhu trén tau thuy... Touch Screen cho phép tao
duogc cac do thi qua trinh dé diéu khién giam sat cac thiét bi hay quan 1y nha mdy, luu
trit dit liéu va sy kién véi cac mde thoi gian trong mét co so dir liéu, quan 1y tat ca cac
thong tin cia nha may, may moc va ¢ thé in duoc dudi dang bao cao. Touch Screen
cho phép thuc hién chic nang diéu khién hoat dong (khdi dong, dimng) ngay trén man
hinh ctia mot hé théng, cac thiét bi may méc tir xa véi phan ctng o toc do cao. Touch

Screen c6 kha ning két ndi rong, c6 thé st dung né dé mé rong hé thong mét cach linh
hoat tir don gian dén phtic tap tuy theo timg yéu cau cong nghé.

Céu trac HMI c¢6 hai phan:

- Input (ngd vao): Cho phép nguoi sir dung thao tac hé thong;

- Output (ngd ra): Cho phép hé thong diéu khién sinh ra nhitng hiéu (mg theo nhiing
thao tac ciia nguoi st dung.

3.1.2. Uu diém ciia HMI

- Cung cip hinh anh d6 hoa tdt, c6 cach thirc nhap dir liéu va 1énh don gian, d& hiéu,
dong thoi cung cip mot cira s6 cd do phan giai cao cho qua trinh. V6 boc duoc phat
trién dé gitip cho HMI str dung mdy tinh c6 thé dinh vi bén ngoai san nha may, nhung
rat rong, kénh cang va dé hong do strc nong.

- HO tro nguodi van hanh: Khi cac qua trinh ¢ nha may duoc ty dong hoda nhiéu hon,
ngudi diéu khién cin c6 thém nhiéu thong tin vé qua trinh nén yéu cau vé hién thi va
diéu khién noi b trd nén phirc tap hon. Mot trong nhing dic diém tién bo trong linh
vuc ndy 1a hién thi dang cam ung. Diéu nay giup cho ngudi diéu khién chi can don
gian an tung phﬁn ctia hién thi c6 mot “nut 40> trén thiét bi dé thyuc hién hoat dong hay
nhan hién thi. N6 ciing loai bd yéu ciu c6 ban phim, chudt va gy diéu khién, ngoai trir
cong tac 1ap trinh phirc tap it gdp co6 thé duoc thyc hién trong qua trinh rira troi.

- Hién thi dang tinh thé 16ng, chiém it khong gian hon, hién thi dang CRT do d6 co

thé duoc st dung trong nhirg khong gian nho hon.



- Bic biét 1a trong cac may tinh nhung c6 hinh dang nho gon gitp né thay thé hién thi
hai dudng trén mot cong cu thong thudng hay trén bo truyén véi mot HMI cé day du
tinh nang. Nguoi didu khién lam viéc trong khong gian rat han ché tai nha may. Doi
khi khdng c6 chd cho ho, cac cong cu, phu ting va HMI ¢& 16n nén ho can c¢6 HMI ¢
thé di chuyén dugc.

3.1.3. Pdc diém va chirc ning phén cirng ciia HMI (hing Delta-Dai Loan)
Hinh 3.1 gidi thi¢u hinh anh bén ngoai cia man hinh cam ttng HMI (hang Delta

san xudt)

Hinh 3.1 Hinh anh bén ngodi cua man hinh cam viing HMI hang delta.
Hang DELTA cho ra doi san pham ky hiéu 1a DOP véi 2 loai séri khac nhau dé
la DOP-A va DOP-B.
- Dic diém cua loai DOP-A:
Badng 3.1 Pdc diém ciia HMI logi DOP-A

Item Size 57" 7.5 " 104 "
Resolution 3207240 640%480 640%480
Memory(Flash ) 3M TM ™M
SRAM 256K 256K 256K
Function Key 4+8YS 6+8YS T+8YS

Serri DOP-A c6 2 cong két ndi truyén thong COM1, COM2 dé thyc hién két
ndi va truyén dir lidu.
Cong COMI: Kiéu truyén dan RS232 (Baud Rate: 9600; Stop bit: 1; Data bit: 7 bit)
Cong COM2: Kiéu truyén ddn RS232, RS422, RS485 (Baud Rate: 9600; Stop bit: 1;
Data bit: 8 bit)

Do phan giai cia man hinh véi kich ¢ 5.7” 1a 320*240 con véi c& 7.5 va

10.4” ¢6 6 phan giai 1a 640%480.
B6 nhé: Luu trit dir 1i€u ciia man hinh, cac 1€nh, todn hang va cac h¢ théng dir

li¢u. Toan hang l6n nhét thue hién duoc 1a 64K (64*1024 = 65536 Words).



SRAM: Luu trit dit li¢u da thuc hién voi dung lugng 240K.
- Pic diém cua loai DOP-B:
Badng 3.2 Bdc diém cia HMI logi DOP-B

ltem ——Size | 57" g " 10.4 "
Resolution 320%240 640+480 640+480
Memory(Flash) 3M ™M TM
SRAM S1I2K S12K SI2K
Function Key 4+SYS o+ SYS T+8YS

Séri DOP-B c6 3 cong két ndi truyén thong COM1, COM2, COM3 dé két ndi
va truyén thong dir lidu.
Cong COM1: Kiéu truyén dan RS232.
Cong COM2: Kiéu truyén dan RS232, RS422, RS485.
Cong COM3: Kiéu truyén dan RS232, RS422, RS485.
B6 nhd: Luu trir dit li€éu man hinh, toan hang va hé théng dir 1i€u, toan hang 16n
nhat thyc hién dugc 1a 128K (128*1024 = 131072 Words).
SRAM: Luu trit dir li€u da thuc hién voi dung lugng 360K.
- Chtrc nang cua DOP:
Loai Panel TET cung cép 65536 gam mau ( 8” va 10.4”).
C6 3 cong COM dé két ndi truyén dan theo kiéu RS232, RS485, RS422.
B6 nhé SRAM c6 dung lugng 512K véi loai DOP-AE va 256K véi loai DOP-A.
Hé théng cho phép c6 thé két ndi duoc véi mot sb thiét bi nhu: USB, may in, may tinh
PC, PLC...
- Kha ning va kiéu truyén din cia DOP véi céc thiét bi nhu so do sau:
Heé théng cho phép co thé két ndi truyén dan 2 chiéu gitra DOP va may tinh PC va cho
phép:
Download DOP < PC
Upload DOP — PC
Copy DOP < PC
DOP cho phép két véi 1 DOP khac qua cong COM3 voéi kiéu truyén dan RS232,
RS485, RS422.
DOP ciing cho phép két ndi gitra DOP <~ USB—PC.



DOP c¢6 kha ning két ndi véi PLC qua cong truyén thong cia PLC. Kiéu truyén dan
khi két ndi v6i PLC theo kiéu RS232, RS485 nén cho phép DOP c6 kha ning két ndi
v6i nhiéu thiét bi nhu hinh 3.2,
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Hinh 3.2 Khd néng két néi mé rong ciia DOP hing Delta.
- So dd chan khi két ndi truyén dan ciia DOP
DOP két ndi v6i may tinh PC, PLC, DOP...qua cong truyén din COMI,
COM2 st dung cap truyén dan 9 chan véi so @6 chan nhu hinh 3.3. Tuy theo kiéu
truyén dan RS232, RS485, RS422 ma so dd két ndi chan khac nhau.

COM1 com2
Fin | Contact o MODE1 | MODE2 | MODE3
1 M.C. RS-232 | RS-422 | RS-485
Pin 2 RXD 1 N.C. RXD- D-
. 3 TED Pml 2 RXD RXD+ D+
4 N.C. 3 TXD @D+ D+
; i .-' 5 SND ;! _.‘. 4 N.C. TXD- D-
: ks 5 GND GND GND
[ N.C.
6 N.C. RTS- N.C.
T RTS
7 RTS RTS+ NE.
g cTs 8 cTs cTs+ N.C.
g NC. s | nc cTs- NC.

Hinh 3.3 So do chdn két néi cong truyén théng ciia DOP.
Su két nbi ctia DOP khi truyén din yéu cau phai ¢ su tiép mat nhat 1a khi sir
dung kiéu truyén din RS-485 va RS-422 ma khoang cich truyén dan nay dai. cach

truyén dan nay dai.

3.2 Thiét ké trung tAm tw dong kiém tra, giam sat trén HMI
Trung tAm xu 1y bao gdbm man hinh giao dién trung tim HMI c6 nhiém vu két
nbi véi cac module mé rong trong hé thong mang truyén thong dé thu thap va xir 1y tin

hi€u tr cac cam bién...Co thé két ndi voi may tinh d€ quan ly va gidm sat hé thong



mang, luu trit cac dir liéu qua trinh. Ngoai ra, card giao tiép trung tAm con ¢ kha ning
két ndi toi trung tAm diéu khién cap cao khic qua mot cong truyén thong.

C6 thé ghép ndi v6i hé thong role, contactor trung gian nam trén card mé rong,
c6 nhiém vu bdo dong ra chudng.

-Tinh ndng co ban cua trung tam ty dong kiém tra, giam sat

Ghép ndi voi cac trung tim bao dong mé rong théng qua chuin truyén din
Modbus/RS485;

C6 hé théng man hinh va ban phim 4o dé thao tac, cai dat thong tin cho céc
trung tim bao dong mé rong, luu trit thong tin nhat ky bao dong, hoat dong. Co6 thé
nhan 1énh tr mdy tinh, phan tich va gti 1énh xudng cac dbi twong twong tng trong
mang;

Diéu khién qué trinh giao tiép voi cac cam bién va cac co cdu chip hanh mo
rong;

HJ tro tinh ning quan 1y cam bién theo thoi gian.

- Pé ung dung HMI ciia hing Delta loai BS05 ta phai thuc hién cac cong viéc sau:

Thiét 1ap cau hinh mang véi trung tim bao dong;

Xéc dinh cac bién giao tiép dir liéu, thiét ké giao dién d6 hoa;

Compile va dowload chuong trinh vao HMI,

-Thiét 13p c4u hinh mang giita trung tdm ty dong kiém tra, giam st va cac modul.

Dé truyén thong gitta cac modul phan tan va trung tdm tu dong kiém tra, ta sir
dung mang Modbus/RS485. Do viy ta phai ciu hinh cho man hinh cam tng HMI nhur
la mot master trong mang Modbus, cac thong sb mang duoc lya chon nhu sau: Tbc do
38400 baud, 8 bit dir liéu, 1 bit start, 1 bit stop, khong bit chan 1¢. Hinh 3.4 dudi day la

clra sb cai dat mang cho man hinh HML.
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Hinh 3.4. Cai dat giao dién mang Modbus/RS485
3.3. Cac bang dia chi Modbus trong module PMS

Dé thyc hién giao tiép gitta HMI cta Delta véi module PMS ta phai to chirc bo
nhé trong vi diéu khién ATMEGA162 thanh cac ving c6 dia chi Modbus tuong ng.
Bang 3.3, 3.4.ghi dja chi ctia cac bién va ¥ nghia ctia cac bién da duoc thiét ké.

Bang 3.3.Cdc théng sé cai dat (doc/ghi)

STT | Tén thong so Dai gia tri | Mac dinh | Don | Dang Dia chi
vi | tin hi¢u

1 | Tans6 lam viéc | 5000-6000 50.00 Hz Word | 40033/40033

2 | Thoigianchu | 100-65500 | 2500 ms | Word |40034/40034
ky PWM

3 | Cong suat non 0-100 20 % Word | 40035/40035
ta1

4 | Cong suét gia 0-100 80 % | Word |40036/40036
tai

5 | Ddi dead band 0-20 3 % Word | 40037/40037
diéu chinh cong
suat

6 | Do phan dai 0-20 5 % Word | 40038/40038
diéu chinh cong
suat may 1

7 | Do phan dai 0-20 5 % Word | 40039/40039
diéu chinh cong
suat may 2

8 | D phén dai 0-20 5 % Word | 40040/40040
diéu chinh cong
suat may 3

9 | DY phén dai 0-20 5 % Word | 40041/40041
di€u chinh cong




suat may 4

10

Dai dead band
diéu chinh tan
sO dé hoa

0-100

0.30

Hz

Word

40042/40042

11

D0 phan dai
di€u chinh tan
sO may 1

0-100

0.50

Hz

Word

40043/40043

12

D0 phan dai
di€u chinh tan
sO may 2

0-100

0.50

Hz

Word

40044/40044

13

D0 phan dai
di€u chinh tan
sO may 3

0-100

0.50

Hz

Word

40045/40045

14

D0 phan dai
diéu chinh tan
sO may 4

0-100

0.50

Hz

Word

40046/40046

15

Thoi gian phat
hién tai nhe

0-100

30

Word

40047/40047

16

Thot gian phat
hién tai nang

0-100

30

Word

40048/40048

17

Gia tri zero
point cong suat

0-2000

775

Word

40049/40049

18

Gia tri cong
suat ngugc

0-25

10

%

Word

40050/40050

19

Gia tri cOng
suat un load

0-25

%

Word

40051/40051

20

Thoi gian bao
v¢ cong suat
nguoc

0-29

Word

40052/40052

21

Dai dead band
diéu chinh tan
s0 on dinh

0-255

1.00

Hz

Word

40053/40053

22

D0 rong vung
chong nhiéu

hyteris

0-50

15

Word

40054/40054

23

Thir ty vu ti€n
khéi dong may
1

1-4

Word

40055/40055

24

Thir ty vu ti€n
khéi dong may
2

1-4

Word

40056/40056

25

Thir ty vu ti€n
khoi dong may
3

1-4

Word

40057/40057

26

Thir ty vu tién
khéi dong may
4

1-4

Word

40058/40058

27

Thir ty vu ti€én

1-4

Word

40059/40059




dirng may 1

28 | Thur ty vu tién 1-4 3 Word | 40060/40060
dirng may 2

29 | Thu ty uu tién 1-4 2 Word | 40061/40061
dirng may 3

30 | Tht ty wu tién 1-4 1 Word | 40062/40062
dung may 4

31 ENTER thong 0,1 0 Bit 00001/10001
sO cai dat

32 | ENTER théng 0,1 0 Bit 00037/10002
s6 cai dat thu tu
uu tién
start/stop

33 | Chuyén ché do 0,1 0 Bit | 00038/10004
khéi dong/dung
theo thoi gian
van hanh hoac
theo cai dat tha
tu vu tién
start/stop

34 | béong ACB 0,1 0 Bit 00027/10004

Bdng 3.4. Cdc théng sé hién thi (chi doc):

STT | Ténthongso | Daigia tri Mac DPonvi | Dangtin | Dia chi
dinh hiéu
1 | Tan s6 ludi 4000-7000 Hz Word 40001
2 | Tan s6 may phat | 4000-7000 Hz Word 40002
3 | Cong suat may 0-4096 KW Word 40003
phéat 1
4 | Cong suat may 0-4096 KW Word 40004
phat 2
5 | Cong suat may 0-4096 KW Word 40005
phat 3
6 | Cong suat may 0-4096 KW Word 40006
phat 4
7 | Cong suat ludi 0-4x4096 KW Word 40007
8 | Goc léch pha 0-65280 0-360 d6 | Word 40008
9 |Giochaymayl | 0-65535 10xh Word 40009
d6 phan dai 10
10 | Gio chay may 1 0-99 0.1xh Word 40010
d6 phan dai 0.1
11 | Gio chay may2 | 0-65535 10xh Word 40011
d6 phan dai 10
12 | Gio chay may 2 0-99 0.1xh Word 40012
d6 phan dai 0.1




13 | Gio chay may 3 | 0-65535 10xh Word 40013
d6 phan dai 10

14 | Gio chay may 3 0-99 0.1xh Word 40014
d6 phan dai 0.1

15 | Gio chay may4 | 0-65535 10xh Word 40015
d6 phan dai 10

16 | Gio chay may 4 0-99 0.1xh Word 40016
d6 phén dai 0.1

17 | Bao ENTER 0,1 Bit 00001
thong sb cai dat

18 | Trang thai ACB 0,1 Bit 00002
may 1

19 | Trang thai ACB 0,1 Bit 00003
may 2

20 | Trang thai ACB 0,1 Bit 00004
may 3

21 | Trang thai ACB 0,1 Bit 00005
may 4

22 | Lénh unload 0,1 Bit 00006
may 1

23 | Lénh unload 0,1 Bit 00007
may 2

24 | Lénh unload 0,1 Bit 00008
may 3

25 | Lénh unload 0,1 Bit 00009
may 4

26 | Cong suat 0,1 Bit 00010
ngugc may |

27 | Cong suat 0,1 Bit 00011
ngugc may 2

28 | Cong suat 0,1 Bit 00012
nguoc may 3

29 | Cong suat 0,1 Bit 00013
nguoc may 4

30 | Ldi tan s6 ludi 0,1 Bit 00014

31 | Ldi black out 0,1 Bit 00015

32 | Trang thai non 0,1 Bit 00016
tai

33 | Trang thai gia 0,1 Bit 00017
tai

34 | Dumng to hop 0,1 Bit 00018
D/G1

35 | Dung t6 hop 0,1 Bit 00019
D/G2

36 | Dung to hop 0,1 Bit 00020
D/G3

37 | Dung t6 hop 0,1 Bit 00021




D/G4

38

Khoi dong t6
hop D/G1

0,1

Bit

00022

39

Khoi dong t6
hop D/G2

0,1

Bit

00023

40

Khai dong to
hop D/G3

0,1

Bit

00024

41

Khoi dong t6
hop D/G4

0,1

Bit

00025

42

Trang thai dién
bo

0,1

Bit

00026

43

B4o dong ACB

0,1

Bit

00027

44

Ché d6 hoat
dong
PMS/MAN

0,1

Bit

00028

45

Yéu c§7u khot
dong t6 hop
D/G1

0,1

Bit

00029

46

Yéu cégu khoi
dong t6 hop
D/G2

0,1

Bit

00030

47

Yéu cégu khoi
dong t6 hop
D/G3

0,1

Bit

00031

48

Yéu cé@u khoi
dong t6 hop
D/G4

0,1

Bit

00032

49

Dang phuyén tai
deé ngat may 1

0,1

Bit

00033

50

Pang chuyén tai
deé ngit may 2

0,1

Bit

00034

o1

Pang chuyén tai
de ngat may 3

0,1

Bit

00035

52

Pang chuyén tai
de ngat may 4

0,1

Bit

00036

53

Bao ENTER
thong s cai dit
thir tu uvu tién
start/stop

0,1

Bit

00037

54

Béo trang thai
chuyén ché do
khoi dong/dung
theo thoi gian
van hanh hoac
theo cai dat thu
tur vu ti€én
start/stop

0,1

Bit

00038

55

Yéu cau chuyén

0,1

Bit

00039




tai Shedding

56 | Co may bi su b 0,1 Bit 00040

3.4 Mt sb giao di¢n diéu khién giam sat trén HMI ,
Hinh 3.5, 3.6, 3.7, 3.8 bi€u dién cac giao dién trén HMI khi hoan thién hé thong
quan ly ngudén PMS.

POWER MANAGEMENT SYSTEM
| | snore (BB 12.34

Hinh 3.5. Man hinh overview ciia hé thong

bbcmm mm.dd o0

Hinh 3.6. Cita s6 hién thi bdo déng online

b ss  mmSdd ey

Hinh 3.7. Cita s6 nhdt ky bdo déng



SETUP: OFFSET/GAIN CH1-32/A11

%#######ﬁ*#######%################
+####+###d+########################
+####+###d+########################
+####+###d+########################
+####+###d+########################

—

Hinh 3.8. Cira sé cai dat tham sé



KET LUAN

Dé tai: “Nghién citu va ché tao module quan 1y ngudn - PMS cho hé théng
dién tau thiy” di dugc ung dung va ché tao thanh cong vao thuc té. Tuy nhién, dé
c6 thé thuong mai hoa san pham can c6 nhiéu thoi gian va cong stre nghién cru hon
nita. Can c6 cac thiét b thir nghi¢m do chinh xac, do bén cua san phém theo thoi gian
dé nhan duoc chimg chi cua Pang kiém ddng thoi ciing can ¢ nhitng nghién ciru phan
tich anh huéng ctia moi trudng va nhiu ngoai canh tic dong 1én thiét bi mot cach toan
dién hon trong qua trinh khai thac ctia con tau.

Huwéng phit trién
Mic du hé théng dugc ché tao da dat cac yéu cau dé ra vé tinh ning va pham chét k¥
thuat, tuy nhién dé san pham co thé thwong mai héa can thuc hién nhirng van dé sau:

+ Nang cao hon nita chat luong khau loc nhidu. C6 nhiéu phép thir nghiém do dac anh
huong ctia nhiéu dé danh gia chat lugng va hiéu chinh cac thong sb k¥ thuat.

+ Ché tao, gia cong hop chira, gia bat thiét bi chuyén nghiép hon.

+ Kiém dinh theo tiéu chuan cua bang kiém thiét bi phuc vu cho cong tac thuong mai
hoa.

Tuy di tap trung nhiéu cong stc cho viéc nghién ciru va da dat duoc két qua
kha quan nhung khong tranh khoi nhirng thiéu sot, rat mong su dong gop v kién cua
cac ban dong nghiép va nhitng ngudi quan tim dén linh vuc nay.

Xin chan thanh cam on!
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