NGHIEN CUU ANH HUONG SUC PIEN PONG NGUQC CUA PONG CO
CONG SUAT LON DEN DPIEU KIEN AN TOAN DIEN GIAT POI VOI M ANG
PIEN MO HAM LO PIEN AP 1140 V VUNG QUANG NINH

ThS. Nguyn Vén Quan - Phong KHCN&QHQT
KS.Do Van Vang - Bj monDién khi hoa

1. Pat van dé

Hién nay, lu hét cac mingdién ha 4p nd ham 10 viing Qung Ninh cé ép dién ap 660V. Do
san luong ngay cang cao va kmang khai thac ngay cang émig sau nén chu dai mang ha ap no tir
may bén &p khu wc dén phu tai ngay cangang. bBiéu nay din dén dién &pdit vao arc phu tai s8 giam
thip hon gid ti qui dinh, anh hrong tec tiép dén diéu kién lam vic cia dong a. Pong thyi chi phi
dién ning va on that dién ap trong may Bn ap va trértuong day &ng cao,anh hrong tnre tiép dén
gi4 thanh &n phim. Viéc nang ép dién ap mng tr 660V |én 1140V & giai quyét nhirng kit cap da
néu trén. Mt khac, theo cac yéuie vé k§ thuat khi cung dp bing duong capdon, cong st gisi han
cuadong a dién &p 660V la 175 kW. Khi céng &tucaa dong ey Combai tr 175 kW te [én ¢6 bi hon
ca la chugn cip dién ap tr 660V 1&n 1140V. Nh vdy, & nang cao @ luong khai thac than, §c
nang é@p cac mng dién mo 1én 1140 V trong thi gian ©i ¢ cac nd ving Quing Ninh 1a xu th tat
yéu. Tuy nhién, khi nangép dién &p 1én 1140V, do cathng a cé cong skt 16n 1én én quan tam
dén nguy © dién giat do src dién dong ngroc ciadong @ gay ra khi t mang.
2. Anh hwéng aia sic dién dong ngwec aia dong or cdng st Ién dén diéu kién an toandién giat
[4].

Xét 35 dd cung @p dién don gian cho ndt khu khai thac &m 10 nhr hinh 1.
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Hinh 1. S» d6 nguyén ly neng cung a@ip di¢n khu vec mé ham 10

Trong & db ky higu MC la tiép diém cia may &t ¢ dau duong cap chinhKy, Ko, ..., K 1a tlép
diém aia cac coéngit to trong cac khi dong tr didu khién dong @ caa cac may cong tac wthiét
con ngroi cham vao ndt pha @a cap nhanh 1.

Khi con ngrdi cham vao ndt pha @a mang € c6 dongdién rd qua ngoi. Vai gia thiét lay thoi
diém con ngoi cham vao la gc thoi gian va coi #ing role rd Bp & dau duong cap chinhé&tacdong
lam may &t MC cit duoc mang ta cédd thi mé & s bién thién @a dongdién ro qua ngoi nhu hinh 2

[4].
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Hinh 2. Pé thi md @ s bién thién aia dongdién rd qua ngeoi khi cidt mang

Trén hinh 2 ky Hu:
t; 1a thoi diém tit cua thanh
phan tr do, t, 1a thoi diém
ngit cua tiép diém MC, ts 1a
thoi diém ngit cua tiép diém
K.

Tur d6 thi hinh 2 cho
thly dong ro qua ngpi
ngodi thanh pin tr do va
thanh pln xac hp cia dong
qua trinh quadoé con co
thanh p#n do sd.d ngroc
cia cacdong @ con quay

theo quan tinh gay nén.

Thanh plin xac &p cia dong
rd qua ngoi con tiép tuc ton
tai tir thoi diém thanh phn

tu do a@ia dong qua trinh qua

do tat (thoi diém t;) chodén
thoi diém may ét MC cit
(thoi diém tp). Khi cit mang
ma c6 nét sb dong @, dong
qua trinh quaddé do sd.d
nguoc cia dong o gay ra
gom hai thanh pin: dong
gay i sd.d tit din aa
nhom caaiong @, ton tai tir
thoi diém t, d&én thoi diém
ngit céng tac ¢ caa Kkhoi
dong tr khi dién ap i
giam con0,5 Uy, (thoi diém
t3) va dong gay & sd.d
nguoc cia dong @ nhanh
con ngroi cham phai (tur thoi

diém tiép diém céng tacd Ky hd mach chodén khi sd.d caadong
co tit hoan toan).

Sau khi @t mang, dong din chay qua @ thé nguoi ¢ qui
luat tit din vaduoc xacdinh theo biu thre (1) [4]:

t
< =+/21 e ™ sinat L

Trong do ky hiu: i;pc la dongdién ro qua ngoi do sd.d
nguoc aia dong ; I, la ti hiéu dung aia dong ro xacap chay
qua ngrdi 6 thoi diém cit mang (t2); Tooc la hing $ thoi gian it
dan Cuadlen ap mng gay i s.d.d ngroc aia nhom cadong o;
«la tin $ géc.

bién luong (lwong dién tich) chy qua © thé con ngroi
trong khang thoi gian T3 (voi T3>>0,02s) va T, dugc xacdinh
theo céc Hiu thic (2) va (3):

Q, = 0761 T, =0456 T . (2)
Q, = 0191/ Ty 3
Trongdo T, = 06T, la khaing thyi gian dé sd.d nguoc

cuadong @ giam con 0, m: Toc 1a hing $ thoi gian 6t dan aia
dién ap mang gay léi s.d.d ngroc cia Mot dong @; I, va 1/ 1a ti
hiéu dung aia dong rd qua ngi & thoi diém trede va sau khi &p
diém cong ic to K; hé mach dugc xacdinh theo biu thic (4) va

(5):

|r:3Jfgn\/ 92+§C£)2 2

(3g+g,)* +9(aC)

Ir’:lsufgnJ . ©
(39’ +49,) +9(w1C)

Véi C vacCl, g va §tuong ing ladién dung vadién din
cia mang va @a riéng nhanh 1 soov dat; U la dién ap pha ¢a
mang; ¢ 1a tin $ goc @a sd.d ngroc sau thi diém Ky ha mach.

(4)

Téng krong dién tich qua ngoi do sd.d ngroc aiadong @ gay ra king:

Q=Q,+Q, =0456 T

+ 0191 /T, (6)

r “nDc



Theo [24],d6i véi mang dién mo ham 10 dién 4p 1140V cungap cho ndt khu khai thac c6
dong @ may Combai cong 4t tir trén 175 kWdén 300 kW, cac ing $ thoi gian T.pc=1,5s,

Tbc=2,5s.

Bo quadién din cia mang so 6i dat, thay cac théngds
g, = 0001S; C =14F / pha C' = 0254F / pha w, = w=314ad/s vao céac hiu thic (2),

(3), (4) va () tinhtuoc:
Q=Q,+Q, =0456 T

r "nDc

+ 0191 /T . =314+ 31=345mAs>50mAs

3. Han ché anh hwéng do sd.d ngwoc cia dong oo 1140 V

Viéc ar dung cip dién &p 1140V trong cac érhim [0 éin dé& phong nguy ¢ dién giat do src
dién dong ngroc cia dong @ gay ra khi 6t mang. Gii phap hin ché anh hrong nay throng 1a roi
ngin mach pha con ngdi cham phai nhu hinh 3 sawé cit mang.
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Hinh 3. S d6 nguyén ly ldo W& ndi ngdn mach pha ngeoi cham phii va bio V@ cit dé han ché
anh hwong do sd.d nguwec aia dong co

Nguyén ly lam vic cia  d6 la khi con
nguoi cham vao ndt pha @a mang (vi di pha
A), thiét bi xacdinh pha ro va &o vé cit s3 Xac
dinh chinh xac pha m@i cham vao vadiéu
khién dong tép diém A cia thét bi néi ngin
mach wi dét, ddng thoi diéu khién may &t MC
cit dién toan khu vc khai thac. Véc thuc hién
giai phap nay trong tic & con dgip nhiéu kho
khan nén hén tai chua dugc ap ding trong cac
mang md him 16 nréc ta.

Trong [2] c&c tac gida dé xuit ap ding
pheong phap bu khéngdi xung dé lam gam
ddng thoi ca tri $b hiéu dung aia dong ro mt
pha va trong dién tich qua ngoi do sd.d
ngroc cia dong a khi cit mang dién ap
1140V. Gy sb cua gii phap dra trén nln xét
la dién lwong do dong roab boi sd.d nguoc
cua dong @ cha yéu 1a do si.d cia nhdm céc
dong a gay ra Qs). Vi vdy, néu giam duoc Qs
s& giam dugc anh hrong co hi do dong ro nay.

Xét biéu thic (1) cho thy véi théng $ céac
dong @ da xacdinh thidé giam dién leong qua
nguoi do sd.d ngroc aiadong @ phai giam tri
sb hiéu dung aia dong rd,.

4. Két luan

Tir két qua trén cho thy dién luong do
dong ro 40 boi sd.d nguoc cia dong @ trong
mang 1140V &n hon rat nhiéu dién luong an
toan (50mAs).Pay la nguy o rat [on cé the
gay ra tai an dién giat trong cac mngdién mo
dién &p 1140V. Vi gy, vai diéu kién cachdién
cac ming ha 4p md ham 10 ving Qéng Ninh
thi giai phap héu qua dé giam tri hiéu dung aia
dong rd qua ngpi 1a bu khéngddi xang thanh
phan dién dung éa dong rd (& dung role rd cé
budién dung khongtéi xing) [3].

(Tiép theo trang 17)...



THIET KE BQ TIEN XU LY SU DUNG LY THUY ET PAI SO GIA TU CHO
HE THONG PIEU KHI EN GUONG MAT TROI

Ks. Lé vin Tung - Khoabién

Tom tit: Bai bao trinh bay gii phap mi trong viéc dieu khien ¢ thong grong mit troi
nham nang cao ku qu cua qua trinh thu nkit. P4 1a thiét ké mgt bg tien xi Iy thdng minh
bang dai so gia tr dé tinh toan gia tr dat cho nuch vongdieu khiéen, trongdé ngoai thong tin
Vé qui dgo tinh todn & phan mém, con K dén tic dé gio va nhét dé chat léng ¢ phan thu.

Ngoai véc dwa ra gidi phapdiéeu khién, bai bao con @i thiéu mst cong @ tinh toan
mém mvi don gian va cé ki nang tinh toan ¥i dé chinh xac caodm.

1. Gi6i thiéu hé théng gwong mit tr o

Ning hrong mit troi [& ngwbn ning
lwong ma con ngoi biét sr dung tir rat som,
nhung tng ding ning luong mat troi vao cac
cbng ngkk san xuat va trén quy moang thi
thyc ar la mot van dé rat moi va hién dang la
mbi quan tdm hangdau cia cac nha khoag.
Do d6 viéc nghién éu nang cao Ku qua cac
thiét bi sr dung ring lrong mit troi va trién
khai tng ding chdng vao tic t la vin dé co
tinh thyi su. Thiét bi sr dung ring lrong mit
troi gid thanh con cao, & siit con thip con
cac i thu c6 mang cong gh xa parabolic thi
thu dugc nhit d6 cao nleng Van dé dinh i
hirng ring theo lréng mit troi rat phic tap nén
viéc van hanh nhu kho khin.

Hinh 1.1. H¢ théng gwong mit troi

Noi dung bai bao @i thiéu hé théng
thu ning lrong mat troi st dung mang cong
parabol va rit sb md hinhdiéu khién hé théng.

Hé théng thu ring hrong mit troi st

dung cac mang cong parabol (PTSC - Parabolic

trough solar collector),ap trung ring hrong
mat troi vao not éng thu chy ¢ trong 16ng
mang. Bi véi hinh dang parabol, mang céth
tap trung anh Mt troi trén cacduong 6ng nay
véi cuong do gap 30-60 &n. Ning lwong #p
trung dun néng mit chit long truyén nhit
(thuong 14 diu haic neéc) chiy qua duong
4ng. Bo thu nhét dugc dat phia trén mang theo
hudng dong-tay xoay theo &t troi dé tap trung
dugc t6t nhat nhiét nang tr cacéng thu.

Hinh 1.2. Quay gong theo bréc 6 dinh

Higu suit cia by thu quang bc 1a ham
cua S fe sd: do phan xa bé mat guong, do trong
sut 16p phi bé mat guong, r¢ hip thu \é
nhiét, do léch goc 6i va ke b chan [1]:

no=fp o Ky (1)

Trong diéu kién binh throng géc oi
(K=1) dodo:

No=[tap]y (2)

Céac I§¢ s 1, a, p la cac thdc tinh \at ly
cua trng laai vat liéu lam nén B thu do \day
ching Bing const. K b chin y (1a khéngdoi
dbi voi sy thay doi cua brc xa anh sang va
nhiét d6 chat long) 1a ham ta cac tham&vé
mit hinh ke ding nhr 14 théng 8 V& do sai
léch. NHing sai éch nay § gia ting trong sét
qua trinh xay dng va vn hanh & thbng PTSC
bao @m:

- D6 léch ) thu.

- bg léch aia B phan xa.

- Li do sai $ bam.

- L3i do sai $ hinh hc caa grong.

- Ldi do ngoai vung fip thu anh it troi.

Khi d6 hiéu suit nhiét 1a mot ham aay,
tec |& ham éa sai 8 bam, sai & anh hrong
tryc tiép dén hiéu qua nhiét caa b thu. Bé toi
da hoa hu st caa b thu nhét, cin phai
giam sai  bam cang nléiu cang ét cé ngha la
diéu chinh B guong va I& thong diéu khién



sao cho B mat guong parabol luén ong
chinh xac @ phia nit troi.

2. Sir dung dai sb gia tir cho bai toandiéu
khién

2.1. Xacdinh vi tri mat tr oi
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Hinh 2.1 Eiwbivi vi i maf frod

M® hinh nay xadinh Vi tri aia mit troi
tu thuat todn Almeria Plataforma Solar de
Almeria) [1]. Tham $ duoc dung la kinhdo, Vi
d6 cin ar vao \ tri dia ly aia aia grong va
bién 1a thei gian duoc tinh tr phan mém. Tin
hiéu phan hoi duogc lay tir Encoder xadinh vi
tri, dé so sanh wtri tinh toan i vi tri thuc cia
guong.

Vi tri mat troi duoc xacdinh o [1].

2.2. Thiét ké bp diéu khién sir dung dai sb
gia tie (HA)

Dva trén tham & la kinh do va v do
theo \i tri dia ly aia grong va bén thoi gian, ta
c6 thé tinh todn va xaclinh duoc Vi tri ma
guong dn heong ©i. Khi chua xét ti cac yu
t6 anh hrong thi ta c6 th xac dinh dugc mot
quy dao Vi tri cho grong. Néu diéu khién nhr
vay goi la phrong phéapdiéu khién theo q§
dao cho trée. Tuy nhién trén tic €, viéc diéu
khién theo q§ dao cho tirdc s khong thre ar
hiéu qua. Cac ¥u t6 anh hrong dang K dén
hiéu suit nhiét ngoai v tri tinh to&n aa grong
phai ké dén 1a Hc d6 gio, nhit do chit long
trongdng. Vi Ay tdi dua ra y trong thiét ké bo
diéu khién nhr hinh 2.2:

t kv
b

phg.n mém

W¢ ¢T

Ha BEBE [ BT

8" 5‘d ()

/

B& tidn = 1§

Hinh 2.2. Sr dé diéu khién hé théng

- Gia ti goc quaybt (gia ti goéc quay
tinh toan)duoc tinh toan bng ptin mém dua
trén cac thong tin la kintig, vi d6 can ar vao
vi tri dia ly aia dia grong va thvi gian thrc.

- Mot bo tién xir ly duoc cai dit dua
trén @ s HA c6 nhém wu xacdinh:

0d = ot £ AO

- 0d 3 la gia ti dat cho mach vongdiéu
khién dong @ quay grong V6i bo diéu khién
PID kinh dién. Mé hinh & théng diéu khién
duoc thé hién nhr hinh \& 2.2.

O day, gh thiét ring gi6 c6 lréng an
trg lai huéng quay @a grong, Ay téc do gio
cang bn thi Vi tri cia grong cangang thém so
véi vi tri caa quy dao. Nhiégt do chit long trong
bng cang cao thidtng aia grong cang gn vi
tri can diéu khién nén nhit d6 cang bn thi i
tri cua grong cang gim so \6i vi tri caia quy
dao.

M6 hinh s dung b diéu khién bing
HA dua trén nét thuat toandiéu khién thong
minh d& xAac dinh i tri (quy dao) cin diéu
khién grong c6 K dén cac yu t6 anh hrong
noi trén Wi muc dich thu duoc hrong nhit
nang la bn nhit.

Bo6 tinh toan théng minhué trén gn
tang wi ba dau vao 1a v tri tinh toan aa
guong, nhit do caa chit 16ng, B¢ d6 gié. Bién
dau ra $ la vi tri can diéu khién.

Céac bén ngdn ng dugc xay dmg tr
cac bén caaddi tuong gom:

Pau vao aia b tien xi Iy gom co:
- Téc do gi6: WIND_SPEED = [0dén 100].
- Vi tri cia mang:POSITION = [-100 dén
100].
- Nhiét do chit long: FLUITD_TEMP = [0
dén 100].

Pau ra aia bj tien xi 1y
- Vi tri can diéu khién: POSITION_1 = [-100
dén 100].

Luat diéu khién xay drng trén o so:
- Dit lieu WIND_SPEED |4y tir phong éc ké.
- Dit ligu FLUITD_TEMP |4y tr cam biét
nhiét do.
- Dit liéu POSITION duoc xacdinh bing phin
mém théng qua itri dia ly va thi gian thyc.

Céac fip mo dau vao @a bp tien xi ly
dugc xay drng nhr sau:
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Hinh 2.3. Wind_Speed Hinh 2.4. Position Hinh 2.5. Fluid_Temp

Position = {rev-fas, rev-med, rev-slo, stop, fwd;dlwd-med, fwd-fas}
Hé luat caa md hinh ny duoc xacdinh nhr sau:

Rule WIND_SPEED FLUITD_TEMP ENCODER POSITION
1 win-zer cold enc-neg rev-med
2 win-zer med enc-neg rev-med
3 win-zer hot enc-neg rev-fas
4 win-med cold enc-neg rev-slo
5 win-med med enc-neg rev-med
6 win-med hot enc-neg rev-fas
7 win-max cold enc-neg rev-slo
8 win-max med enc-neg rev-slo
9 win-max hot enc-neg rev-med
10 | win-zer cold enc-zer stop
11 | win-zer med enc-zer rev-slo
12 | win-zer hot enc-zer rev-med
13 | win-med cold enc-zer fwd-slo
14 | win-med med enc-zer stop
15 | win-med hot enc-zer rev-slo
16 | win-max cold enc-zer fwd-med
17 | win-max med enc-zer fwd-slo
18 | win-max hot enc-zer stop
19 | win-zer cold enc-pos fwd-med
20 | win-zer med enc-pos fwd-med
21 | win-zer hot enc-pos fwd-slo
22 | win-med cold enc-pos fwd-fas
23 | win-med med enc-pos fwd-med
24 | win-med hot enc-pos fwd-slo
25 | win-max cold enc-pos fwd-fas
26 | win-max med enc-pos fwd-fas
27 | win-max hot enc-pos fwd-med

Bdng 1. Bing lugt diéu khién

Str dung b tién xir ly dungdai sb gia tr HA tuyén tinh, clon b tham $ tinh toan céac gia
tri ngit ngiadinh krong aia cac bin nhr sau:
WIND_SPEED ={0, Les® Great, 1}
FLUITD_TEMP = {0, Cold,8, Hot, 1}
ENCODER ={0, Negg, Pos, 1}

POSITION ={0,Ssl owﬁ Fast, 1}
H ={Little}={h };q=

H" ={Very} ={hy};p=1

=05

MNVery) =05 =) ; (6=0.5)
MLittle) = 0.5 = y(h,) ; (a=0.5)
Nhu vay :

fm(Less) =6=0.5



fm(Great) = 1-fm(Less) = 1-0.5=0.5
fm(Cold) =8= 0.5
fm(Hot) = 1-fm(Cold) = 1-0.5=0.5
fm(Neg) =6=0.5
fm(Pos) = 1-fm(Neg) = 1-0.5=0.5
fm(Slow) == 0.5
fm(Fast) = 1-fm(Slow) = 1-0.5=0.5
Theo trén ta tinh toahroc cac gia trngi nghadinh rong aia cac bin nhr sau:
v(Less)=v(Cold)=v(Neg)=v(Slow)=0.25
v(Great)=v(Hot)=v(Pos)=v(Fast)=0.75
T bangdiéu khién ghc theo mé hinfdiéu khien mo, ta c6 tié gian luoc cac ldt khéng én thiét
dé duoc bang cac lat diéu khién ngr nghiadinh krong trong ang:

Rule | WIND | FLUITD
"SPEED| TEMp | ENCODER| POSITION

1 025 0.25 0.25 0.1667 Rule | WIND_SPEED

> T0% 025 025 01667 FLUITD_TEMP | POSITION

3 |0.75 0.25 0.25 0.3333 ENCODER

4 (025 05 0.25 0 1 0 0

5 |05 05 0.25 0.1667 2 0.015625 0

6 |0.75 05 0.25 0.1667 3 0.03125 0.167

8 |05 0.75 0.25 0 ) 0.0625 0.167

9 |0.75 0.75 0.25 0.1667 6 0.0625 0.333

10 |0.25 0.25 05 05 7 0.09375 0.333

11 |05 0.25 05 0.6667 8 0.09375 0.5

12 |0.75 0.25 05 0.8333 9 0.09375 0.667

13 | 0.25 05 05 0.3333 10 0.125 0.667

17 Tos o5 05 o5 11 0.140625 0.667

15 |0.75 05 05 0.6667 12 0.1875 0.833

16 |0.25 0.75 05 0.1667 13 0.28125 0.833

17 |05 0.75 0.5 0.3333 14 0.421875 1

18 10.75 0.75 05 05 Bdng 3. Quan ¢ vao-ra theadinh lwgeng

19 |0.25 0.25 0.75 0.8333 ngir nghia (& durgc gian lurgc)

20 |05 0.25 0.75 0.8333

21 |0.75 0.25 0.75 1 _ _ ) X )

22 1025 0.5 0.75 0.6667 Khi thyc hién phép And bng phép

23 |05 05 0.75 0.8333 Product va gin lrgc h luat diéu khién

24 [0.75 0.5 0.75 0.8333 ngr ngha dinh hrong, ta thuduoc (bang

25 |0.25 0.75 0.75 0.6667 3).

26 |05 0.75 0.75 0.6667

27 [0.75 0.75 0.75 0.8333

Bdng 2. Bing dinh luwgng ngi# nghia twong irng



DPuong béu dién mdi quan & vao-ra @a b tién xx ly duoc thé hién & Hinh 2.6.
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Hinh 2.7. @u tric diéu khién hé théng
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Hinh 2.8. Qu dao quj dao diéu khién d5 Hinh 2.9. Tin hidu ddt va tin hidu ra cia

dwoc xir Iy va q dao tinh toan theo pn mém mach vongdiéu khién

3. Két luan

Bai bao nayta dua ra 2 vi dung méi dé diéu khién hé théng grong mit troi:

- Thiét ké mot bo tien xa ly thdng minhdé tinh toan gia irdit cho mach vong
diéu khién trongd6 ngoai thong tin & quy dao tinh toani phan mém, con kK dén toc do
gi6 va nhét do chit long ¢ phan thu.

- Viéc gr dung HA nhr mot cong @ tinh toan Am mdi, duoc xay drng K thira
hé luat trén rén caa md hinh n, tuy nhién cé tthiét ké véi sd luong bién ngdn ng lon
tiy y. So i logic mo, viéc thec hién bo xtr ly baing HA ladon gian va cé ki nang tinh
toan Wi d6 chinh xac caodm vi c6 ft it cac ¥u td anh hrong dén qua trinh4p luan.

- Qua md phng trén Matlab, ta fty khi tbc do gié va nhét do chat long thayddi,
bo xur ly théng minh Bng HA cho ra gia frdit hoan toan phudp voi cac qué trinh &t
ly thie € nham nang cao kU suit nhiét cua ke théng grong miat troi. Nhu vay da thé
hién tinhdingdin cia thuit toan thét ké va my ra khi nangang ding vao thec .
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