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TOM TAT

Bai bdo trinh bay thiét ké va thi cong mé hinh thi nghiém van hanh nha may dién dua trén co so
cdc mé hinh dd cé nham dem lai hiéu qua vé kinh té va dat dwoc thuc tién. Mé hinh thi nghiém nha
mdy dién da dwoc san xudt va dwa vao thi nghiém trong nhiéu nam qua. Tuy nhién, do gid thanh cao
ctia cdac mo hinh hién hitu da lam han ché tinh tich cuec, sang tao cua nguoi su dung. Voi mo hinh de
xudt, cdc bai thi nghiém khao sat van hanh nha may dién thuc té dwoc thue hién chi tiét. Két qua thi
nghiém dwoc phdn tich cho thcfy mé hinh dé xudt la mot mé hinh hiéu qua cho thi nghiem van hanh
nha may dién trong hé thong dién.

ABTRACT

The paper presents a design and execution of experimental model of power plant operation based
on current models in order to reduce cost of investment and achieve practical purpose. Experimental
model of power plant operation has been manufactured and used in recent years. However, high
cost of the model restricts active and creative qualities of operators. With the proposed model, some
experimental lessons of power plant operation survey in practical were performed in detail. An
analysis of experimental results showed that the proposed model is an effective model for performing
experimentation of power plant operation in the power system.

Keywords: Experimental model, power plant operation.

I. GIOI THIEU

Trong nhitng nim gan diy, day manh chat
lugng day va hoc trong cac truong ky thuat dang
1a muyc tiéu hang dau ciia nén gido duc Viét Nam.
Két qua chat lwong dang duoc quan tam di va
dang dua ra nhiing phuong huéng nham xuc
tién sy phat trién. Cac mén hoc 1y thuyét dong
gop kién thuc nén tang, tao kha nang tu duy, suy
luén, tao cho sinh vién kha ndng phan tich danh
gia van dé trong cong viéc sau nay. Bén canh
d6, mon hoc thuc hanh déng vai tro thuc tién,
dem lai kién thuc thuc té, nguoi hoc co thé kiém

tra 1y thuyét thong qua céc thao tc thi nghiém,
hinh thanh nhiing ¥ tuéng mdéi thyce té hon va
van hanh dugc cong nghé.

Tur d6, van ¢ dit ra 1a phai xay dyng mé hinh
trong phong thi nghi¢m day du tinh chat ciia mot
moé hinh vat 1y, 1a co s& 1y giai cho 1y thuyét da
hoc, tao diéu kién hinh thanh nhimng ¥ tudng va
phat minh. Trong mon hoc thuc tdp cung cép
dién, m6 hinh nha may di¢n thuong c6 so do
khéi nhu hinh 1.
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Hinh 1: So dé khoi ciia mé hinh nha may dién

DPong co so cip thuong 13 mot may dién DC
va may phat dé minh hoa mot nha may di¢n hoat
dong trong hé théng. May dién DC dong vai tro
1a dong co so cip c6 thé 1am viéc tot nhung ton
tai nhitng kho khan cho qua trinh Iam viéc ciing
nhu tudi tho cho dong co. Do cAu tao phuc tap,
cd gop phai chiu ma sat 16n va cac bo phan co
khi rung manh khi cit tai dot ngdt trong qua trinh
1am toc d6 may phat - dong co DC rét 16n so véi
tdc d6 dinh mirc. Viée diéu chinh tbc do dong co
so cap dong vai trd quan trong trong qua trinh
thi nghiém nham 1am rd sy thay d6i vé tan sb
khi cong sudt thay doi. Didu nay co thé thuc hién
boi bo bién tan va dong co khong dong bo roto
16ng séc. V&i wu diém vé diéu chinh toc do cua
bién tan, gia thanh ré cua dong co roto 1dng soc
trong khi van dap tmg duoc chic ning cia bo
thi nghiém lam cho mé hinh dé xut c6 y nghia
to 16n. Hon nira, trong h¢ théng dién, viéc diéu
chinh cong suit tic dung va phan khang mot
cach doc 1ap dong vai tro quan trong trong VleC
6n dinh va nang cao kha ning lién tuc cung cip
dién.

Trén thé gidi, cac hang san xuat do dung day
hoc nodi tiéng nhu Delozaro [1], Leboyd [2] hay
Lap-Volt [3] d4 san xuat mo hinh nha may dién
- tram bién ap nhung chi & mutc d6 don gian véi
cac thi nghiém hoa dong bo, phat cong suit tac
dung, thu/phat cong suat khang trong qua trinh
chay don 1¢ hay véi hé thong. Trong khi d6, cac
k¥ nang cho viéc van hanh két ndi nhiéu to may
phat (c6 cong suat nho) dang 1a mot nhu cau lon
cua cac nha may xi nghiép tai Viét Nam, hay van
hanh song song cac t6 may dién c6 may phat diéu
tan ciing khong duoc dé cap.
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Phdn citbs

Tao ranh dé dwa dién
VAo cudn day tir 8 gop

Hinh 2: Phay rotor long séc dé lam rotor mdy phdat
dién

Hinh 3 Mo tgi rotor sau
khi da say tam hoan tat

Hinh 4: Dady cuén
stator hoan tat

Hon nita, cac thiét bi phuc vu cho bai thi
nghiém nha may dién kha dét tién, viéc trang bi
day du mot nha may dién c6 2 t6 may 1a cuc ky
khé khin, viéc thi nghiém hoa ludi va phan bd
cong suit giira cac to may thuong khong duogc dé
cap trong thi nghiém. Mat khéc, gia thanh cling
1a rao can cho qua trinh thi nghiém nim bt cong
ngh¢ cua nguoi thuc hanh.

Tl d6, bai béo d& xuat ché tao mot md hinh
thi nghiém voi hop bo bién tan- dong co khong
ddng bo rotor 10ng sdc-may phat ¢ gia thanh ré
va dong thoi dap tng duoc nhitng yéu cau thi
nghi¢m ma nhitng b thi nghiém hién hiru khong
dap ung duoc. Cac phan tir trong mé hinh duoc
trinh bay, phan tich va két ndi thanh mé hinh thi
nghiém hoan chinh. Sau cting, két qua thi nghiém
cho thiy mo hinh dé xuét 13 hiéu qua.

II. PHUONG PHAP TIEP CAN
1. X4y dung cac tiéu chi .

Céc yéu cau dit ra nhu sau cho mé hinh phong
thi nghiém:

- Trudc tién, tinh thuc nghiém cta mot
phong thi nghiém dugc dit 1én hang dau, nham
thuc hién dugc muyc tiéu cia ting bai, kiém
ching duoc mo hinh thyc té tir bai thi nghiém.
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Tuy Odugc hoan thanh nhu hinh 4 trong may phat
3 pha cong suét 600 W, cosp 0.8, 1 cip cuc

b. Pong co so cép.

Dé dong bo hé thong turbine-may phat, dong
co khong ddong bo rotor 16ng soc ¢b toc do quay
ddng bo 1a 3000 vong/phut duge chon lam dong
co so cap. Didu ndy nham dam bao may phat s&
phat ra dong dién S0Hz.

c. Bién tan — b¢ dieu khién dfng co so cap

Chon bién tan cong suit 0.75kW-1.5kW 3pha
380V cua LS 5iG4 san xuit tir Han Qudc vi gia
thanh ré va dé& cai dat thong sd, lién két v6i may
tinh thong qua cong truyén thong 485[5]. Ngoai
ra, bo bién tan con duoc tich hop sdn bo diéu
khién PID théng qua dudng tiép tin hiéu dién ap
dang analog, tdc dd duoc diéu chinh theo mong
mudn. Nho dic tinh ndy, tin s6 may phét duoc

6n dinh ngay ca khi chuyén dot ngot tir khong tai
sang day tai.

d. H¢ théng kich tir 0-100V, 600mA.

Bo kich tir duge thiét ké c6 hai ché do lam
viéc chinh:

- Tu dong 6n dinh dién ap may phat phuc
vu ché do lam viéc doc lap

- Diéu khién dong kich tir bang tay phuc
vu ché d6 lién két luéi

Hai ché do nay cuia bo diéu khién dong kich
tir déu c6 kha nang lién két véi cac module dit
cong suat phan khang 1én lu6i. Hinh 5 mo ta so
d6 nguyén 1y cua module diéu khién kich tir may
phét cia mo6 hinh nha may dién.

Day Pha

1

Stator MFD Ter J3 dén

BinJ2

Hinh 5: So d6 nguyén Iy ciia module diéu khién kich tir mdy phdt

e. May phat téc

May phat toc duoc thiét ké roi [1] lam cho
viéc ché tao gip nhiéu kho khan, tén kém chi
phi, va duoc gin chit vao may phat dién [2], [3]
lai khéng thuan lgi cho cac bai tap khao sat cac
ché d¢ lam viéc cta dong co. Trong nghién ctru
nay, may phat toc duoc gan chdt chdt vao dong
co dién so cap dé c6 thé su dung cho md hinh
nha méy dién ciing nhu cac bai tap lién quan dén

dong co khac.

tin hiéu téc do quay cua rotor dong co so
cap thong ‘qua may phat tdc DC TS252N30E4,
co thong s tai [6]. Céc chi sb K, K, K, ctua b
diéu khién PID duoc xac dinh theo phuorng phap
Zeigler-Nichols [4]

g. M6 hinh tai.
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Mo hinh tai gdm c6: 1 tai thuan trg, 1 tai thuan
cam va 1 tai thuan dung c6 kha nang thay doi
thong s de dang nhu hinh 7.

h. Pén hoa dong b

Dén hoa dong bd duoc thiét ké theo so d6 hinh
6, co thé ding cac dén tin hiéu loai 220V ré tién
va c6 thé thyc hién ca 2 phuong phap hoa 3 bong
t61 hay phuong phap 2 bong sang va 1 bong tdi

’_®—®_’ Két qua thi nghiém dugc trinh bay ¢ hinh 9, véi

Hinh 6: So do dén hod dong bo céc truong hop tan s6 30hz, 40hz va 50 Hz. Vi
3 duong dac tuyeén dién ap khong tai theo dong

kich tir may phat cho thay:

Hinh 8: Kiém tra khong tai MFP

M0 hinh nha may dién hoan chinh dugc trinh bay .

tai hinh 7 - Khi tdng dong kich tur thi dién ap dau ra cua
may phat ciling tang theo va bat dau bao hoa
khi dong kich tir dat 50% gié tri dinh mic.

- Dién ap khong tdi cua may phat ngoai viéc
phu thudc vao dong kich tir con bi tac dong
manh cua tan so lam viéc.

Hinh 10 so sanh dic tuyén khong tai cia may
phat dién tu ché tao voi may phat dién cua hing
Lebold [1], két qua cho thay hinh dang cua dic
tuyén c6 két qua tuong dong.
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1. Thi nghiém khong tai may phat dién. S ——— >
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Tién hanh thi nghiém khong tai két ndi nhu
hinh 8. Hinh 9: Do thi dién dp khong tai may phat dién o
tan s6 30, 40, 50Hz
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230 F=50hz (theo thi nghsm)
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Hinh 10: So sanh ddc tuyén khong tai véi [1]

2. Thi nghiém ngin mach may phat dién.

Tién hanh thi nghiém ngan mach két ndi nhu hinh
11

Hinh 11: Kiém tra ngdn mach MFP

Céc thi nghiém ngém mach cling dugc thuc
hién tuong tu vdi cac truong hop tan s 30, 40
va 50Hz. Két qua thi nghiém duogc trinh bay tai
hinh 12. Buong dac tuyén ngén nach thu duoc
cho thiy quan hé giita dong stator may phat va
dong kich tir ¢ tinh tuyén tinh.
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Hinh 12: D6 thi dong dién startor khi ngdn mach
may phat dién o tan so 30, 40, 50Hz

Hinh 13 so sanh ddc tuyén ngim ctia may phat
dién tu ché v6i may phat dién ciia hing Lebold
[1] cling cho thay tinh duong dong vé mat tuyén
tinh.

245 f=30hz (theo nhi sdn mdt)
= 50 hz (theo thi nghigm )

Hinh 13: Do thi ngdn mach theo Iy thuyét

Nhan xét: Vi hai thi nghiém khong tai va
ngin mach cho thiy may phat dién tu ché c6
tinh twong dong vé mat vat Iy nhu cic may phat
dién cua cac hing san xuit d6 dung day hoc noi
tiéng.

3. Thi nghiém tii R, L, C.

Tién hanh thi nghiém m6 hinh may phat dién
chay voi tai thuan trg (hinh 14) véi tai thuan cam
(hinh 15) va tai thuan dung (hinh 16). Cac thi
nghiém duoc thyc hién véi nhidu gia tri tai dé
xay dung lan luot cac dic tuyén dién ap dau cuc
may phét v&i dong kich tur.

Két qua thi nghiém duoc trinh bay trong hinh
17. Bé dam bao an toan cho may phat dién khong
bi danh thung cach di¢n, trong cac thi nghiém,
dién ap dau cuc may phat duogc dat ¢ di¢én ap la
170V, dong kich tur 1a 0.01A. Gia tri ndy duogc
dat 1a gia tri khoi ddu cho cac thi nghiém thay
dbi tai. Két qua cho thay, khi 1am viéc véi cling
dong kich tir, dién 4p dau cuc may phat dién luon
thoa man dién ap tai thuan dung cao hon dién ap
tai thuan tro, dién ap vé6i tai thuan cam 13 nho
nhat. Vi tai thuan dung, dién 4p may phat c6 thé
bi vuot cao hon dién &p danh thung cach dién.
Diéu nay cho thay tinh hop 1y vé mit dinh tinh
ctia may phat dién tu ché khi tham khao véi dic
tuyén dién ap vai cac tai thuan trd, thuan dung va
thuan cam véi may phat dién cta hiang Lebold —
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Hinh 14: So d6 ddu néi mé hinh méy phat dién
— tdai thuan tro
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Hinh 15: So do ddu no”:i mo hinh may phat dién
— tai thuan cam
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Hinh 16: So do ddu néi mo hinh may phat dién
— tai thuan dung

Tap Chi Khoa Hoc Gido Duc Ky Thugt, s6 19(2011)
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Hinh 17: Gid tri dién dp ¢ 3 thi nghiém lan
lwot voi tdai R, L, C cia may phat tw che
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Hinh 18: Gia tri dién ap cia may phat Lebold
khi lam viéc voi tdi thaun R, L, C

4. Thi nghiém chay 6n dinh dién 4p va én dinh

tin s6 may phat dién.

Thyc hién so' d6 nhu hinh 19, tién hanh thi nghi¢m
trén mo hinh bang cach thay doi cac gia tri tai thuan
tro

Hinh 19: So dd no‘i’ddy thi nghiém on dinh dién
dp va tan so khi tai thay doi
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Két qua thi nghiém nhu hinh 20. Theo db thi,
gia tri Ie (dong kich tir) thay d6i theo Is (dong
stator may phat). Cu thé 1a khi tang tai tiéu thy,
dong tai Is tang, dé giir duoc dién 4p dau cuc may
phat khong doi thi dong kich tir Ie duoc ty dong
diéu chinh tang theo. Thi nghiém duogc thuc hién
& 3 gia tri dién ap dat lan luot 1a: 200V, 220V,
250V. Khi cung mdt gia tri dong Is, dong Ie cua
dic tuyén dién ap thip s& ludn co gi tri bé hon.
Diéu nay dugc giai thich: Vi cong suat tidu thy
khong d6i (tai thuan tr, dién ap tai khong doi)
nhung khac tan s6 thi voi tan s6 cao hon, dong
kich tir s& c6 gia tri bé hon. Didu nay hoan toan
hop 1y v6i cac may phat dién thong dung.
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Hinh 20: Gia tri dong Ie theo Is ¢ cac mirc dién
ap khac nhau

5. Thi nghiém hoa dong bd va phat P, Q 1én
lwdi hay phat P va thu Q cua ludi.

Thuc hién so dd nhu hinh 21, tién hanh thi
nghiém trén mé hinh véi cac truong hop: Hoa
ludi qudc gia, phat cong suét tac dung, phat va
thu cong suat phan khang lén ludi dién qubc
gia.

Hinh 21: Thi nghzem hoa ludi, phat P, phat va
thu Q ciia mdy phat dién tw ché

Két qua dugc trinh bay tai dd thi hinh 22 va
23. Trong thi nghiém, thuc hién hoa d@)ng bo ca2
phuong 4n 3 dén sang/tdi cung luc va 2 dén sang
1 dén tbi. Két quad hoa ludi tét, hé théng dong co
so cdp va may phat bi rung lic khi dong may cit
hoa ludi khong dang ké.

Két qua phat P va Q Ién ludi phu hop voi yéu
cau thuc té cua mot may phat dién. Khi tang
bién tan kéo dong co so cip, cong sudt phat cua
may phat dién ciing ting theo nhu hinh 22. Diéu
nay 1 hop 1y vi: khi ting tan sd cta b bién tan
diéu khién dong co so cép, dic tuyén moment
lam viéc cua dong co so cap cling thay d01 Tuy
nhién, tbc d6 quay ctia hé dong co so cap may
phat dién khong thay doi vi bi khdng ché bi tan
s6 50Hz cua luéi dién. Vi vay moment trén truc
ciia hé dong co so cip - may phat dién ting 1én
theo tan s cua bd diéu khién dong co so cip va
cong sudt truyén vao ludi ciing ting .
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Hinh 22: Céng sudt phat phu thugc vao tan so
cuia bién tan

Két qua thi nghiém cho truong hop thu-phat
Q cua may phat khi tdng hay giam dong kich tur
duoc trinh bay trong hinh 23. Céng suit phan
khang thu-phat thay doi theo gia tri dong kich
tu Ie, khi Ie=0.3A, Q = 0. Khi Ie 16n hon 0,3A,
may phat cong suit Q 1én ludi nhu mot tu dién.
Nguoc lai, duoi gia tri kich tir 0,3A, may phat tro
thanh cudn khang, hut Q tu ludi dién.
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Hinh 23: D6 thi thu va phat Q vio hedi theo
dong kich tur Ie



IV. KET LUAN.

Ttr cc két qua thi nghiém va phan tich & muc
trén. C6 thé nhan thdy mo hinh nha may dién con
nhiéu khuyét diém sau: Dai thi nghiém khong
duoc rong, két qua s khong ding hoan toan nhu
tinh toan 1y thuyét ma mé hinh thi nghiém cua
cac hing ché tao dang c6 mat trén thi truong co
thé lam duogc. Kich tir may phét chua da 16n dé
phat cosd & gia tri thap khi cong suat P = 600W.

Tuy nhién, m6 hinh nha may dién da thuc
hién dugc tit ca cac thi nghiém ma muc tiéu
dé tai dat ra. Cac két qua thi nghiém c6 két qua
dinh tinh pht hop véi 1y thuyét cta cac may phat
dién, dam bao thé hién duoc dinh tinh trong thi
nghiém mdy phat dién trong nhiéu ché d¢ cua
may phat. Véi chat lugng ndy, may phat dién ché
tao theo phuong an dé xuat du tiéu chuan dé dap
ung cac thi nghiém/thuc hanh khong tai, co tai,
ngan mach, chay doc 1ap va hoa ludi trong cac
bai thyc tdp mo hinh nha may dién tai cac truong
dao tao trinh do tir trung cip dén dai hoc.

Tap Chi Khoa Hoc Gido Duc Ky Thuit, 56 19(2011)
BPai Hoc Sir Pham Ky Thugt Tp Ho6 Chi Minh 7

TAI LIEU THAM KHAO

[1]. Tailiéuhudng dan sir dung thiét bi ciia hing
Lebold — Phong Thi nghiém / thyc tap Cung
Cép Dién — Giai doan 1 (2003) — PH.SPKT
Tp.HCM

. Tai liéu hudng dan st dung thiét bi cua
hang Derezenro — Phong Thi nghiém / thuc
tap Cung Cép Pién — Giai doan 2 (2005) —
DH.SPKT Tp.HCM

. Tai liéu huéng dan sir dung thiét bi ciia hing
LabVolt — Phong Thi nghiém / thuc tap May
bién — DH.SPKT Tp.HCM

. Quy pham trang bi dién — Phan I: Quy dinh
chung (11 TCN — 18 — 2006 ) Nha xuat ban
Lao Bong Xa Hoi 2006

. Quy pham trang bi dién — Phan III: Trang
bi phan phdi va tram bién ap (11 TCN — 20
— 2006 ) Nha xuét ban Lao Pong Xa Hoi
2006

. Ly thuyét diéu khién ty dong — Nguyén
Thi Phuong Ha, Huynh Théi Hoang - NXB
DHQG.TPHCM



