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Chuong 11: NANG CAO HE SO CONG SUAT

11.1. KHAI NIEM CHUNG
11.1.1. Dinh nghia

Phan I&n hd cdng nghiép trong qua trinh 1am viéc, tiéu
thu ttr mang dién ca céng suat tac dung P lan cong suat
phan khang Q.

Céac nguon tiéu thu céng suat phan khang la; dong co
dién khéng dong bd (60+65%), may bién ap (20+25%),
dwdng day trén khoéng, cudn khang dién va céac thiét bi
khac (10%).

Sy tiéu thu cong suat phan khang d6 duwoc phan énh
gua hé sbé cosep. Hé sb6 nay bién thién tr 0+1.
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.1. KHAI NIEM CHUNG \
11.1.1. Dinh nghia

S

(@
P

. P
Tw tam giac cong suat: cosep = S => P = S.cosp

Hé sb coso cang I&n thi cong suat tac dung P cang I&n

Vi Iy do dé hé s cose mang tén hé s cong suat
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Chuong 11: NANG CAO HE SO CONG SUAT

11.1. KHAI NIEM CHUNG
11.1.1. Dinh nghia

Ngudi ta rat quan tam dé nang cao cose dén mc co
thé, nghia la khéng phai nang coe Ién dén don vi la tot vi
hai ly do:

- Cac ho dung dién xoay chiéu can tiéu thu céng suat
phan khang dé tao ra tw trwedng

- Nang cosg lén gan xap xi don vi (0,95+1) sé& anh
hwéng dén tinh on dinh cua hé thong dién


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 11: NANG CAO HE SO CONG SUAT

—11.1. KHAI NIEM CHUNG
11.1.1. Dinh nghia
11.1.1.1. Hé sé cbéng suét tirc thoi

Hé sb cong suat tirc thdi 1a hé sb cong suat tai mét thi
diem nao do, do dwoc nhd dung cu do cose hoac nho
cac dung cu do cong suat, dién ap va dong dién.

P
€050 = Bui

Do phu tai ludn luén bién ddng nén cose tlrc thdi cling
lubn bién daéi theo. Vi thé cose trc thoi khdng co gia tri
trong tinh toan.
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Chwong 11: NANG CAO HE SO CONG su,ér/

—11.1. KHAI NIEM CHUNG
11.1.1. Dinh nghia
11.1.1.2. Hé sé céng suat trung binh

Hé s6 cbng suat cose trung binh la cose trung binh
trong moét quang thdi gian nao do (1 ca, 1 ngay dém, 1
thang...)

tb
COSQy, = cos(arctg g—tb)

Hé sO cosgy, duoc ding dé danh gia mic d6 st dung
dién tiét kiém va hop ly cua xi nghiép.
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Chwong 11: NANG CAO HE SO CONG SUA T

- 11.2. CAC TINH CHAT CUA HE SO CONG SUAT
11.2.1. Quan hé ty Ié nghich giitra cos¢e va coéng suat phan khang

COS(p = cos(arctg % )

V&i P khong ddi, khi Q gidm thi cose tang.

Mu,c‘)n tang coso tai diém dang xét phai giam lwong cong
suat phan khang Q chay qua diém dé.
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Chwong 11: NANG CAO HE SO CONG SUAT

~11.2. CAC TiNH CHAT CUA HE SO CONG SUAT
11.2.2. Tinh chat cuc b ctia hé so6 cos¢

Hé s cong suat & cac diém khac nhau noi chung la
khac nhau.

Khi ndng cao hé sb cose & mét noi nao do thi khéng co
nghia la & cac noi khac hé sb cose ciing dwgc cai thién.
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Chwong 11: NANG CAO HE SO CONG SUAT

11.2. CAC TiNH CHAT CUA HE SO CONG SUAT
11.2.2. Tinh chat cuc b ctia hé so6 cos¢

So dé cung cap dién
cO dat thiét bi bu dé cai thién hé s6 cosg

10
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.2. CAC TiNH CHAT CUA HE SO CONG SUAT
11.2.2. Tinh chat cuc b ctia hé so6 cos¢

bé don gian, khong xét dén ton that cong suat va cong
suat phan khang do dwong day sinh ra. Lac do cose tai
diem 5, 4, 3 bang nhau va bang cose5.

COSQS = cos(arctg %)

1

coso tai diém 3’ khong bang cose tai diém 3

COSp3’ = cos(arctg AR )

P +P,

Vé&i gia thiét trén thi hé s6 cong suat cose tai diém 3, 2
va 1 bang nhau.

11
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Chwong 11: NANG CAO HE SO CONG SUA T

~11.2. CAC TINH CHAT CUA HE SO CONG SUAT
11.2.2. Tinh chat cuc bd cua hé so coso

Muodn nang cosg tai diém 3’ Ién dé gidm cong suat dat
cua may bién ap BA2 thi phai giam lvong cong suat
phan khang qua diém 3’.

12
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.2. CAC TiNH CHAT CUA HE SO CONG SUAT
11.2.2. Tinh chat cuc b ctia hé so6 cos¢

Néu dét thiét bi bu tai thanh gép ha ap clia may bién ap
BA2, phat ra dwoc cong suat bu la Q, thi lwgng cong
suat phan khang chay qua diém 3’ chi con lai

Q:=Q:+Q,-Qy

va cosp3’ sau khi bu sé la:

Q1+Q2—Qb)

COS(p3’ = cos(arctg > o p
1 2

Nhw vay la cose3’ sau khi bu sé dwgc nang Ién moét
cach twong tng, con coso tai cac diem sau diem 3’ (nhw
diem 3, 4, 5...) thi van gilr nguyén gia tri ca.

13
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.2. CAC TiNH CHAT CUA HE SO CONG SUAT
11.2.3. Tinh bién déng cta hé s6 cdng suat

Hé s6 cose phan anh moi twong quan gitba P va Q tai
moi thoi diem. Vi P va Q tuan theo cac quy luat bién

thién khac nhau, nén ty so6 % ludn bién ddng theo thoi
gian va do dé cose cling thay dbi theo thi gian.

Dé don gian trong tinh toan bu sau nay, khong thé lay
gia tri tire thoi cua cose, ma chi lay gia tri trung binh hay
gia tri khi phu tai cuwc dai.

14
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.3. Y NGHIA VA LQI icH CUA VIEC NANG CAO COS¢o
11.3.1. Y nghia

R+jX 1
P+)(Q-Qy)
Két qua tinh AU, |, AP va AA P+Q
TT | Trwoce khi bu SEUR IR Nhan xet

AU” =
U

I)) —

V3.U

AP” =
U

AA” =AP”.t

P*+(Q-Qb)2
2

PR+(Q—-Qb)X

VP?+(Q—0Qb)?

R

AU” < AU’

I” < I)

AP” < AP’

AA” < AA
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.3. Y NGHIA VA LOI iCH CUA VIEC NANG CAO COSo
11.3.1. Y nghia ’
11.3.1.1. Giam dworc ton that céng suat trong mang dién

Khi gidm Q truyen tai trén dwong day, sé gidm duwoc ton
that cong suat AP ) do Q gay ra.

16
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.3. Y NGHIA VA LOI iCH CUA VIEC NANG CAO COSo
11.3.1. Y nghia
11.3.1.2. Giam dworc ton that dién dp trong mang dién

AU =

PR+QX _ PR = QX _
=t =4Up + AU

Khi gidam Q truyén tai trén dwdng day sé gidm dwoc

thanh phan AU, do Q gay ra.

17


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chwong 11: NANG CAO HE SO CONG SUA T

_11.3. Y NGHIA VA LOI iCH CUA VIEC NANG CAO COSo
11.3.1. Y nghia ‘ ,
11.3.1.3. Tang kha nang truyén tai cua dwong ddy va may bién ap

| = S  P*+Q?

~V3.U  \3U

Kha nang truyén tai clia dwong day va may bién ap phu
thuéc vao diéu kién phat nong nghia la phu thudéc vao
dong dién cho phép cua chung.

18
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.3. Y NGHIA VA LO' iCH CUA VIEC NANG CAO COSo
11.3.2. Leoiiich
11.3.2.1. Loi ich vé mat ky thuat

= Gidm ton that dién ap trén dwong day tirc la diéu chinh
dién ap trong mang dién, nang cao chat lwgng dién
nang.

= Giam dong dién di trén dwdng day tic la tang kha
nang mang tai cua dwong day trong qua trinh van hanh
hay giam tiét dién day dan trong giai doan thiét ké.

19
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.3. Y NGHIA VA LO1 iCH CUA VIEC NANG CAO COS¢
11.3.2. Lo ich
11.3.2. Lovi ich vé mat kinh té

» Gidm ton that cong suat AP va ton that dién nang AA
trong mang dién tirc la giam chi phi van hanh, nang cao
chi tiéu kinh té.

» Gidm gia tién dién. Gia tién dién dwoc tinh theo gia tri
cosp. Cos¢p cang cao thi gia tién dién cang thap va
nguwoc lai.

Thwong lay cosg = 0,9 lam co s& dé ra chinh sach gia
tién dién

20
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Chwong 11: NANG CAO HE SO CONG su,ér/
~11.4. CAC BIEN PHAP NANG CAO COSg

Céac bién phap nang cao hé s6 cong suat cose duwoc
chia lam 2 nhom chinh:

* Nhom cac bién phap nang cao hé sO coso tw nhién
(khéng dung thiét bi bu)

» Nhém céc bién phap néang cao hé so cose bang céch
bu cong suat phan khang

21
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.1. Nang cao hé s6 cong suat cos¢ tw nhién

Nang cao hé sd cong suat cose tw nhién la tim cac bién
phap dé cac ho dung dién giam bét dwoc lwong cong
suat phan khang Q tiéu thu.

Nang cao hé sO cos® tw nhién rat cé loi vi dwa lai hiéu
qua kinh té ma khong phai dat thém thiét bi bu.

Vi thé, khi xét dén van dé nang cao hé s6 cong suat
cosg bao gi® cling phai xét dén cac bién phap nang cao
hé s6 cosg tw nhién trwdc tién, sau dé maéi xét dén bién
phép bu cdng suat phan khang.

22
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.2. Bién phap nang cao hé s6 céng suat cos¢@ tw nhién

= Thay déi va cai tién quy trinh cong nghé dé céc thiét bj
dién lam viéc ¢ ché dé hop ly nhat

- Giam bét nhirvng ddng tac, nhirng nguyén coéng thira

- Ap dung céac phwong phap gia cong tién tién

23


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chwong 11: NANG CAO HE SO CONG SUA T

_11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.2. Bién phap nang cao hé s6 céng suat cos¢@ tw nhién

= Thay thé nhitng déng co khdng déng bé lam viéc non
tai bang nhirng déng co c6 cong suat nho hon

Khi lam viéc, dong co khéng dong bd tiéu thu lwong
cbng suat phan khang bang:

Q = QO t (Qdm — QO) szt

trong do:
Qo Qsm 1an lwot la cong suat phan khang lac déng co
lam viéc khong tai va dinh mtrc; K la hé s6 phu tai.

24
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.4. CAC BIEN PHAP NANG CAO COSg

11.4.2. Bién phép nang cao hé so céng suat cos¢ tw nhién
Hé sb cdng suat cos ¢ cla déng co dwoc xac dinh:

P _ 1
COSp = — =

gy

T biéu thire, néu dong co lam viéc non tai (K, nho) thi
coso clia ddng co sé thap.

- Néu K, < 0,45 nén thay thé dong co
- Neu K, > 0,7 khdng nén thay thé déng co
- Néu 0,45 < K ;< 0,7 can so sanh tinh té - ky thuat

25
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Chwong 11: NANG CAO HE SO CONG SUAT

~11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.2. Bién phap nang cao hé s6 cong suat cos¢ tw nhién

= Giam dién 4p cua nhirng déng co lam viéc non tai
Vi céng suat phan khang cla ddng co khéng dong
bd tiét thu Q ti & voi U2 (Q - K%f. v) nén néu

giam U thi Q giam di rd rét, do dé cose dwoc nang
lén.

» Han ché déng co chay khéng tai

O cac may cong cu, théng thwong thoi gian chay
khong tai chiem (35+37)% th&i gian lam viéc.

26
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.4. CAC BIEN PHAP NANG CAO COS¢p
11.4.2. Bién phap nang cao hé s6 cong suat cos¢ tw nhién

» DUNg déng co dong bé thay thé déng co khdng dong

bo

- Hé s6 cOng suat cao, khi can co thé cho lam viéc &
ché do qua kich tlr dé tro thanh mot may bu cong
suat phan khang.

- Momen quay ti 1& bac nhat v&i dién ap cla mang
do do it phu thudc vao s dao dong cua dién ap.

- Khi tan s6 nguon khéng doi, toc do quay clia dong
co khéng phu thudc vao phu tai do dé nang suat lam
viéc cua may cao.

Khuyét diém cla dong co dong bd 1a cau tao phirc
tap gia thanh dat.

27
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Chwong 11: NANG CAO HE SO CONG SUA T

~11.4. CAC BIEN PHAP NANG CAO COSg
11.4.2. Bién phap nang cao hé so céng suat cos¢ tw nhién

» Nang cao chat lwong stra chira dong co
Do chat lwgng ddng co stya chiva khong tot, cac tinh
nang cua déng co sé bi giam so véi truwdce, lam cho
ton that trong déng co tang |én, cose giam, vi thé
can nang cao chat lwgng stra chira déng co'.

28
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Chwong 11: NANG CAO HE SO CONG su,ér/

~11.4. CAC BIEN PHAP NANG CAO COS¢@
11.4.2. Bién phap nang cao hé s6 cong suat cos¢ tw nhién

= Thay thé may bién ap lam viéc non téi bang nhing
may coO dung lteong nho hon

Néu hé sb phu tai cla may bién &p nhd hon 0,3 thi
nén thay may c6 cong suat nho hon.

Hodc néu c6 nhiéu may van hanh thi trong thoi gian
phu tai nho nén cat bot cac may non tai.

Bién phap nay ciing c6 tac dung Ién dé nang cao hé
sO coso tw nhién cua xi nghiép.

29
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Chwong 11: NANG CAO HE SO CONG SUA T

_11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.3. Nang cao hé s6 cong suat cosp bang phwong phap bu

Nang cao hé s cong suat cose bang phwong phap bu
bang céach dat cac thiét bi bu & gan cac hd dung dién dé
cung cap cong suat phan khang cho ching, giam dwoc
lwong cong suat phan khang phai truyén tai trén dwdng
day, do d6 nang cao dwoc hé sd cose clia mang.

Bién phap bu khdng gidm dwoc lwong cong suat phan
khang tiéu thu, cua hé dung dién mc’\% chi giam duwoc
lwong cong suat phan khang phai truyén tai trén duwdng
day.

30
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.4. CAC BIEN PHAP NANG CAO COS¢
11.4.3. Nang cao hé s6 cong suat cosp bang phwong phap bu

Chi sau khi thwc hién cac bién phap nang cao cose tw
nhién ma van khong dat yéu cau thi méi xét dén phuwong
phap bu.

Bu cong suat phan khang dem lai hiéu qua kinh te,
nhwng phai ton kém thém vé mua sam thiét bi bu va chi
phi van hanh chung.

Quyét dinh phwong an bl phai dwa trén co s& tinh toan
va so sanh kinh té ky thuat.

31
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Chwong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET Bl BU
11.5.1. Tu dién

Tu dién la loai thiét bi dién tinh, lam viéc v&i dong dién
vurot trwdc dien ap, do do no co thé sinh ra cong suat
phan khang Q cung cap cho mang.

Tu dién co vd thwdng bang hop kim nhdm, c6 buléng va
dai 6c dé co dinh tu va nbi vo voi dat.

Chat liéu dién moi thwdng la polypropylene, dién cwc l1a
cac la hop kim nhém.

Tu dién thwdng dwoc bao vé bang cau chi va duwoc
dong cat bang contactor hay dao cat tai.

)
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Chwong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.1. Tu dién

Resistance (R)

33 13 21

34 14 22

34


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 11: NANG CAO HE SO CONG SUAT

11.5. CAC THIET Bl BU
11.5.1. Tu dién

Tu dién thwéng dwoc ché tao kiéu 3 pha va 1 pha.

Dung lugng dinh mic cla tu dién tlv 0,5+25kVAr. Mudn
c6 cong suat bu can thiét, phai dau cac tu song song voi
nhau thanh cac bé tu.

Tu dién dwoc qhé tao VO cé'}p dién ap 230V, 400V, 3kV,
6I§V, ,10kV. Mudn dat tu & cap dién ap cao hon thi dau
noi tiep chung.

Thwong gia thanh 1kVAr cda tu dién trung ap chi chiém
khodng 30% gia thanh 1kVAr tu dién ha ap. Vi thé khong
phai bao gi& dat tu & phia ha ap cling c6 loi hon dat &
bén trung ap hay cao ap.

35
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Chwong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET BI BU
11.5.1. Tu dién

Céac thong so chinh cda tu bu:
- Dung lwvong dinh muire [KVAr]
- Dién ap dinh muc [V, kV]
- Sai sO dién dung [%]
- Ton that dién moi [W/KVAT]
- Dong dién lam viéc cwc dai [A]
- Dién ap th&r nghiém gilra 2 cuwc va gilra cwc véi vo

[KV]
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Chwong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.1. Tu dién

Tu bu co wu diém:
- Gia thanh thép
- Van hanh va lap rap don gian

- Ton that cong suat trong tu dién rat nhd, khoang
(0,3+0,5)W/KVAF

- C6 thé dat & nhiéu noiva & cap dién ap bat ky

37
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Chwong 11: NANG CAO HE SO CONG SUAT

11.5. CAC THIET Bl BU
11.5.1. Tu dién

Tu bu c6 nhuwoc diém:

- Cong suat phan khang phat ra phu thudc vao dién
ap datvao tu Q = w.C.U?

- Khéng c6 kha nang diéu chinh tron dung lwgng bu
(diéu chinh tirng cap co dinh)

- Tudi tho ngan (8+10)ndm, d0 bén kém (dé huw
hdng) dac biét la khi ngan mach hay qua dién ap

- C6 kha nang phat ra cong suat phan khang ma
khéng c6 kha nang tiéu thu céng suat phan khang
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Chwong 11: NANG CAO HE SO CONG SUAT

~—11.5. CAC THIET BI BU
11.5.2. May bu dong bd

May bu dong bd 1a mét loai ddng co ddng bd lam viéc &
ché dé khong tai.

Do khéng cé phu tai trén truc nén may bu dong bd dwoc
ché tao gon nhe va ré hon so v&i dbng co dong bd cung
cong suat.
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.2. May bu dong bd

O ché dd qué kich thich, may bu sé& san xuat ra cong
suat phan khang cung cap cho mang, con & ché do
thiéu kich thich, may bu tiéu thu céng suat phan khang
cla mang.

Ngoai cong dung bl cong suat phan khang, may bu con
|a thiét bi rat tot dé diéu chinh dién ap, né thwong dwoc
dat trong nhitng diém can diéu chinh dién ap trong hé
thong dién.
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.2. May bu dong bd

Hién nay, may bu dong bd thuwdng dwoc ché tao voi
cong suat dinh mic tr SMVAr tré [én (dén khoang
75MVAr). May bu c6 dung lwong nhd hon san xuat
khong kinh té.
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.2. May bu dong bd

May bu déng bd c6 wu diém:

» Cong suat phan khang phét ra khéng phu thuéc
dién ap dat ra

» C6 thé diéu chinh tron bang cach thay ddi dong
Kich tt

» PO bén co, nhiét cao

» C6 thé phat hay tiéu thu céng suat phan khang
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Chuong 11: NANG CAO HE SO CONG SUAT

—11.5. CAC THIET B| BU
11.5.2. May bu dong bd

May bu déng bd c6 nhuwoc diém:

« To6n that céng suat trong may bu kha Ion
(15+35)W/KVAr

= Chi d&t dwoc & cap trung ap vi may bu thuwong
dwoc ché tao voi cap dién ap do.

» Lap rap va van hanh phuc tap, gia thanh dat
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Chwong 11: NANG CAO HE SO CONG SUAT

~—11.6. PHAN PHOI DUNG LUONG BU N
11.6.1. Xac dinh dung lwong bu

Dung lwong bu dwoc xac dinh theo biéu thirc:

Qp = P(tge, — tgg,) = P.K[kVAT]

trong d6: P [kW] la phu tai tinh toan cua ho tiéu thu dién;
tge,, tge, lan lwot la tg cua goc léch pha ¢ trwde va sau
khi bu; K = (tgp,- tgp,) la hé so bu tra & bang hoac do
thi.
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.6. PHAN PHOI DUNG LUONG BU
11.6.2. Vi tri lap dat thiet bi bu

Sau khi tinh dung lwong bl va chon thiét bi bu sao cho
dat hiéu qua kinh t& nhat, can xac dinh vi tri 1ap dat thiét
bi bu.

May b dong bo thuong cé cong suat Ién nén duoc dat
tap trung & nhirng vi tri quan trong cua hé thong dién.

O xi nghiép lén, may bl dong bo thwong dat & phia
thanh gop cao ap cua tram bién ap.
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Chwong 11: NANG CAO HE SO CONG SUAT

11.6. PHAN PHOI DUNG LUONG BU
11.6.2. Vi tri lap dat thiet bi bu
11.6.2.1. Tu bu cao ap

» CO thé dat tap trung & thanh céi clia tram bién ap trung
gian hodc tram phan phoi, dé dé theo ddi van hanh va
c6 kha nang tw déng hoa viéc dieéu chinh dung lwgng bu.

» BU tap trung & mang dién 4p cao c6 wu diém la tan
dung hét kha nang bu cua tu dién, van hanh lién tuc nén
chung phat ra cong suat bu t6i da.

» Nhwoce diém cda phwong an nay 1a khdong bu dwoc
cong suat phan khang & mang dién dién ap thap.
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Chwong 11: NANG CAO HE SO CONG SUA T
" 11.6. PHAN PHOI DUNG LUONG BU
11.6.2. Vi tri 1ap dat thiét bi bu
11.6.2.2. Tu bu ha &p
Tu bu ha ap dwoc phan phdi theo ba céach:
= Bu tap trung
= Bu nhdm

= Bu riéng lé
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Bu tap trung

Bu tap trung la bu tai thanh gép ha &p cua tram bién ap
phan phdi. Bu tap trung dwoc ap dung khi tai 6n dinh va
lien tuc.

Bu tap trung c6 wu diém: gidm tién phat do hé so cose
thap, giam cdng suat bieu kién yéu cau, do do tang kha
nang mang tai cho may bién ap.

Nhwoc diém cla bu tap trung: khong cai thién duoc kich
c& cua day dan va ton that cong suat trong may bién ap.
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trung

Bu tap

trung

Q
‘@

So do bu
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Bu nhdm

Bu nhém la bu tai céc ti phan phdi dién. Bu nhém dwoc
str dung khi mang dién qua I&n vé} khi ché d6 tiéu thu
theo th&i gian cua cac tu phan phdi dién thay doi khac
nhau.

BU nhém c6 wu diém: gidam tién phat do hé sb cosg thap,
tdng kha nang mang tai ciia may bién ap, tdng kha nang
mang tai cla cac cap noi tlr tram bién ap dén cac tu
phan phdi, giam tén that céng suat trong may bién ap va
trén cac tuyén cap nay.

Nhwoc diém clia bu nhém: khong gidm dwoc dong dién
phan khang tiép tuc di vao cac day dan xuat phat ti td
phan phoi dén céac thiét bi.
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Bu riéng le

BU riéng 1& 1a mac bd tu trwe tiép vao dau day ndi cua
thiét bi dung dién c6 tinh cdm (chi yéu la déng co). Bl
riéng & chi dwoc xét dén khi coéng suat cia doéng co
dang ké so v&i cong suat ciia mang dién.

Uu diém chinh cha bu riéng 1& 1a cac dong dién phan
khang co gia tri I&n sé khdong con ton tai trong mang
dién.
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Bu riéng le

So db bu riéng 1é
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Bu riéng le

Khi bl tai dau cwe ddng co can chd y dén céac diém:

» Khéng bu tai dau cwc cua cac dong co ddc biét nhw
dong co thwdng xuyén dao chiéu quay, déng co budec...

- Dé tranh hién twong qué ap do tw kich thich, dung
lwong bu tai dau cwe déng co khong dwoc vuwot qua gia

tl’i Qbmax
Qbmax = O’9\/§|0'Un

V&i: |1, 1a dong khong tai cua dong co; U, la dén ap day cua
déng co.
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Bu riéng le

Do do, tu bu thwdng dwoc 1ap sau thiét bi dong/cat, diéu
khién déng co

Pé dadm bao hiéu qua bao vé clia céac thiét bi nay can
diéu chinh dong bao vé qua tai theo biéu thirc:
Is = |t (COS‘Pt)
cosg®
Vé&i: 15, It 1an lwot 1& dong qua thiét bi bao vé trwdc va sau
khi bu; cos@t, cos@slan luot la coso trwdc va sau khi bu
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Chwong 11: NANG CAO HE SO CONG SUAT

_11.7. PIEU CHINH DUNG LUONG BU
11.7.1. BU nén

Khi dung lugng bu nhé hay khi cong suat phan khang
cua phu tai it bién dong theo thoi gian thi thwong st
dung giai phap bu nén.

Trwong hop nay, cac bd tu bu dwogc dong thwdng truc
vao mang dién.
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.7. DIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

Khi céng suat phan khang cla phu tai bién dong nhiéu
theo thi gian hay dung lwong bu 1én thi c6 thé st dung
giai phap bu rng déng. Trwdng hop nay, dung lwong bu
sé dwoc diéu chinh cho phl hop voi tai phan khang dé
dat duorc gia tri cosg mong muodn tai moi thdi khoang.

Viéc diéu chinh dung lwong bu thwong duoc thuc hién
vOi s tro giup cua cac bo cam bién (hay cac role), cac
b diéu khién Iap trinh va cac bé phan chap hanh.
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Chuwong 11: NANG CAO HE SO CONG SUAT

~—11.7. PIEU CHINH DUNG LUQONG BU
11.7.2. Bu wrng dong

TU tw d(f)ng bu
cong suat
phan khang
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Chwong 11: NANG CAO HE SO CONG SUAT

~—11.7. PIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

e f ) “ inh i
ool i
¢ e f "“"Owu
T TR l =
y / -

Hé théng diéu khién bu tw dong
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Chwong 11: NANG CAO HE SO CONG SUAT
_11.7. PIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

= Diéu chinh dung luong bu theo nguyén tac thoi gian

Phuong phéap nay dwoc thuc hién khi do thi phu tai
hang ngay Q(t) bien doi theo mét quy luat nhat dinh va
ngwdi van hanh nam virng doé thi do.

Dwa vao su bién dbi cta phu tai phan khéng trong mét
ngay dém ma ngwdi van hanh dinh ra ché d6 déng thém
hodc cat bét tu dién theo cac thdi khodng dinh trudec.
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Chuong 11: NANG CAO HE SO CONG SUAT

~11.7. BIEU CHINH DUNG LU'ONG BU
11.7.2. Bu trng déng

= Diéu chinh dung ltong bu theo nguyén tac dién ap

Can clr vao gia tri dién ap tai nat khao sat dé tin hanh
diéu chinh dung lwong bu v&i phan ti do lwéng 1a cac
role dén ap. Néu dién ap cua nut khdo sat giam thap tiec
la mang thiéu cong suat phan khang, can dong thém tu
dién dé lam viéc. Ngwoc lai, khi dién ap vwot qua gia tri
dién ap dinh mc can phai ngat bét tu dién vi khi dé
mang thtra cong suat phan khang.

Phuong phap nay vira gidi quyét dwoc nhu cau bu cng
suat phan khang, nang cao hé so Cosp vira cO tac dung
én dinh dién ap nén dwoc dung phd bién.
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Chwong 11: NANG CAO HE SO CONG SUAT

11.7. PIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

Thonb cos

Bdo vé rd /e

TRU lom vié viéc
khi dién op thip

e

2RU lom vrée
khi dién ap coo |

So d6 diéu chinh dung lwong bu theo nguyén tac dién ap
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Chwong 11: NANG CAO HE SO CONG SUA T

~11.7. PIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

= Diéu chinh dung ltong bu theo nguyén tac dong dién

Nguyén tac dong dién dwoc dung khi phu tai thuwdng
bién déi dét ngodt.

Khi dong dién phu tai tang thi dong thém tu vao lam
viéc, ngwoc lai khi dong dién phu tai giam thi cat bét tu
dién.
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Chwong 11: NANG CAO HE SO CONG SUA T
_11.7. DIEU CHINH DUNG LUONG BU
11.7.2. Bu trng déng

= Diéu chinh dung ltong bu theo nquyén tac cong suat
phan khang

Nguyén tac nay thwdng dwoc st dung trong trwédng
hop tram bién ap & cudi dwdng day va xa nguon.

Khi phu tai can cong suat phan khang cta nguon thi
dong thém tu dién vao lam viéc, néu nguwoc lai phai
cat bot tu dién.
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