Chuong V: Tinh todn bu cong sudt khdang ndng cao hé sé cong sudt

CHUONG V

TINH TOAN BU CONG SUAT KHANG
NANG CAO HEE SO CONG SUAT

1 HE SO CONG SUAT VA Y NGHIA CUA VIEC NANG CAO HE SO CONG SUAT
1.1. H¢ s cong suat
a) Khdi nié¢m hé sé cong sudt

Céc dai luong biéu dién cong suit trong hé thong dién c6 mdi quan hé vdi nhau thong
qua tam gidc cong sudt

S2=P2+Q@?
P =S.Cos
s ¢
Q Q = S. sing
¢ . cosp=P ___ P
L ] S P2 +Q2
P

Hinh 8.1. Tam gidc cong sudt

Trong tam gidc cong suat, tri s6 goc ¢ gitta S va P ¢6 ¥ nghia hét sifc quan trong: VGi mot
gid tri cong sud't toan phan S khong ddi, khi tri s6 ¢ cang ting, tifc gid tri cose cang nhd,
cong sudt tiéu thu P gidm xudng dong thdi cong sudt phan khdang Q ting Ién va ngugc lai,
khi ¢ gidm, tifc cosp cang 16n thi P ting, Q gidm. Lugng cong sudt phin khdang Q truyén
tai trén ludi tif ngudn dién dén cdc ho tiéu thu cang I16n thi tdn that trén ludi cing cao.

Vi vy gi4 tri cose dugc xem nhu 12 mot hé sd mang tinh dinh tinh ding d€ ddnh gid t6n
tha't cong sudt trén ludi dién truyén tai va dudc goi l1a hé sé6 cong sudt clia ludi dién.

b) H¢ 56 cong sudt tiic thoi

LA hé s6 cong sudt tai mot thdi diém nhi't dinh, do dude nhd dung cu do hé s& cong suit
ho#ic dung cu do cong suit, dién 4p va dong dién. Hé s6 cdng suat dugc tinh:

P
- 8.1
cos ¢ \/§UI (8.1)

Vi phu t4i ludn bi€n dong nén cos¢ titc thdi ciing ludn ludn bién ddi theo thdi gian, do d6
cos¢ tirc thd1 khong c6 gid tri trong tinh todn.

c¢) H¢ so cong sudt trung binh

La cong suat trung binh 12 hé s6 cong suat trong mot quing thdi gian nao d6 (1 ca sdn

xudt, 1 ngdy dém). Hé s6 cOng suit trung binh dugc tinh nhu sau:

CosSQ, = cos(arctg %j (8.2)

tb
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Hé s6 cong sudt trung binh dugc st dung d€ danh gia mitc d6 st dung dién ning hop ly
va ti€t kiém cta mot xi nghiép.
d) H¢ s6 cong sudt ty nhién

La hé s6 cong suat trung binh tinh cho cd nim khi khong c6 thi€t bi bu. Hé s& cong suat
ty nhién dugc st dung dé tinh todn ning cao hé sd cong suit va bl cong sudt phdn khdng.

1.2.Y nghia ctia viéc niang cao hé s6 cong suat

Nang cao hé s6 cong suit 1a mot trong nhitng bién phdp quan trong nhim ti€t kiém dién
ning. Hiu hét cdc thi€t bi dién khi tiéu thu cong suat tic dung déu kém theo viéc tiéu thu
mdt lugng ddng ké cong sudt phan khang tir ludi, déu nay din tSi viéc trén dudng diy lic
nao ciing phai truyén tdi mot lugng cong suit phdn khiang I16n, giy ra ton thit dién ning
trén toan mang dién.
= Pong co khong ddng bo tiéu thu khodng 60 + 65% tong cong sudt phan khang mang
dién.
= Mdy bién 4p tiéu thu khodng 20 + 25%.
= Dudng day trén khong, dién khdng, cdc thi€t bi khdc tiéu thu khodng 10%.
Nhu vay dong cd dién va may bi€n 4p 1a hai thi€t bi dién tiéu thu cong suit phdn khdang
clia mang dién nhiéu nhat.
Cong suit tdc dung 1a cong suit dugc bi€n thanh c¢d ning hodc nhiét ning trong cdc may
diing dién. Cong suat phdn khiang 13 cdng suit tir héa trong cic mdy dién xoay chiéu,
cong suit phan khdng khong sinh ra cong. Qua trinh trao ddi cong sud't phan khang va ho
diing dién 12 mot qué trinh dao dong, mdi chu ky cda dong dién Q ddi chiéu bon 1an, gid
tri trung binh cda Q trong 1/2 chu ky cta dong dién bing khong. Cho nén viéc tao cong
sud't phdn khang khong doi hdi tiéu ton ning lugng clia dong co sd cAp quay mdy phat
dién. Ngoai ra cong suit phan khiang cung cip cho hd dung dién khong nhat thi€t phai
18y tir ngudn (mdy phdt dién). D€ tranh tinh trang phai truyén tdi mot lugng cong sut
phdn khdng Q 16n trén dudng day, dit gan cdc ho tiéu thu dién cdc mdy phdt cong suat
phan khing (tu dién, may bu dong bd) d€ cung cip truc ti€p cho phu tdi, cong viéc d6 goi
12 bl cong suat phdn khang. Khi thyc hién bl cong suat phan khdng thi géc 1éch pha giita
dong dién va dién 4p trong mang s& gidm nhd, cho nén hé s cong sudt trong mang dudc
ning cao. Mdi quan hé giita P, Q v g6c ¢ c¢6 quan hé nhu ¢ = arctg(Q/P) Khi lugng cong
sudt P khong thay ddi nhd c6 bl cong suit phan khang, luong Q truyén tdi trén dudng day
gidm xubng, géc @ gidm, k€t qua 1a hé s& cong suit ting cao. Khi hé s6 cong suit cose
dugc nang 1én sé din dén cdc hiéu qua tich cuc trén ludi dién nhu sau:
* Gidm ton thdt cong sudt truyén tdi trén mang
Tdn tha't cong suit trén mang dudc tinh bdi:
2 2 2 2
AP = %R - %R o
Khi gidm Q truyén tdi trén dudng day thi gidm dugc tdn tha't cong suat AP, do Q gay ra.

R = AP, + AP, (8.3)

* Gidm ton thét dién dp trén toan mang
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Tén that dién 4p dugc tinh bdi:

PR+QR PR R

Khi gidm lugng Q truyén tdi trén dudng day thi gidm dugc thanh phian AU g, do Q gay ra.

AU

* Tang khd ndng truyén tdi dién ndang cia duong day va mdy bién dp

Kha ning truyén tdi dién ning clia dudng diay va mdy bi€n 4p phu thudc vao diéu kién
phdt néng tic 1a phu thudc vao dong dién cho phép cua ching. Dong dién chay trén diy
din va mdy bié€n 4p dudc tinh nhu sau:

_VP Q7 (8.5)
J3U '

Qua biéu thic trén cho thdy & cling mot tinh trang phdt néng nhat dinh clia dudng va may
bi€n 4p (I = const) c6 thé ting kh3 ning truyén tdi cong suit tic dung P bing cdch gidm
cong sudt phdn khiang Q tai trén dudng day. Do d6 n€u hé s6 cong sudt phan khing clia
mang dién dudc ning cao (tic gidm luong Q truyén di trén dudng diy) thi khd ning
truyén tdi cia dudng diy va mdy bi€n 4p dugc ting Ién.

Ngoai ra viéc ning cao hé sd cdng suit cose con cé hiéu qua gidm dudc chi phi kim loai
mau, 6n dinh dién 4p, ting kh3 ning phat dién cla mdy phat dién.

Vi nhitng 1y do trén ma viéc ning cao hé s& cong suit cose cling nhu viéc bl cong suat
phdn khdng 13 nhitng vin dé rit quan trong cin phai dugc quan tAm trong qué trinh thiét
k& lu6i dién cling nhu trong cong tdc van hanh hé théng cung cip dién.

2 CAC BIEN PHAP NANG CAO Hf SO CONG SUAT
2.1. Co s6 chon lya va thyc hién cdc bién phap niang cao hé sé cong suat

Céc bién phap ning cao hé s6 cong sudt dugc chia 1am hai nhém chinh: nhém cdc bién
phdp ning cao hé sO cong suit tw nhién (khong st dung thi€t bi b)) va nhém céc bién
phédp ning cao hé s& cong sud't bing cdch bu cong suit phdn khdng.

1. Néng cao céng sudt ty nhién 1a tim cdc bién phdp dé cac ho dung dién giam b6t dugc
lugng cong suidt phian khang tiéu thu nhu 4p dung cdc bién phdp ning cao cdc qué
trinh cong nghé tién ti€n, st dung hdp ly cdc thi€t bi dién. Viéc ning cao hé sd cdng
sudt ty nhién ra't c6 1gi vi dem lai hiéu qué kinh t€ ma khong cin phdi dit thém thi&t
bi bu. Do d6 khi xét d€n vin dé ning cao hé s6 cong suat thi bao gid ciing phai xét
dén bién phdp ning cao hé s& cong sudt tu nhién trudc rdi mdi xét d€n bién phdp bu
cong suit ty nhién.

2. Ndng cao hé s6 céng sudt bang phuong phdp bii céng sudt dudc thuc hién bing cich
dit cac thi€t bi bu (tu dién, may bli) gan cdc hd dung dién d€ cung cip cong sudt phin
khdng truc ti€p cho cdc ho ding dién nhim gidm lugng cong sudt phdn khing truyén
tdi trén dudng diy, do d6 niang cao dudc hé s6 cong sudt cia mang dién. Viéc bl
khong gidm dudc lugng cong sudt phin khdng tiéu thu tai cdc hd ding dién ma chi
gidm dugc lugng cong sudt truyén tdi trén dudng diy. Vi thé€ chi sau khi thuc hién cic
bién phép ning cao hé s6 cong suit tw nhién ma vin khong dat yéu ciu thi mdi xét
dén phudng phdp gin cac thi€t bi bu. Hé sd cong suit tv nhién cla xi nghiép thudng

Gido trinh Cung Cap Dié¢n 91 Khoa Dién-Di¢n tir Truong CD Ly Tu Trong



Chuong V: Tinh todn bu cong sudt khdang ndng cao hé¢ sé cong sudt

vao khodng 0,7 + 0,8 do d6 cdc xi nghiép phai dit thém cdc thi€t bi bu. Bl cong suat
phdn khdng dem lai hiéu qud kinh t€ nhung phai tdn kém chi phi dau tu thi€t bi bu va
chi phi van hanh. Vi vdy quyét dinh phuong 4n bu phdi dua trén cd s§ tinh todn kinh
t€—k§y thuat.
2.2. Cac bién phap niang cao hé sé cong suat ty nhién
a) Thay doi va cdi tién quy trinh cong nghé dé cdc thiét bi lam viéc & ché dp hop ly
Cin ct vao diéu kién cu thé can sip x&€p quy trinh cong nghé mdt cach hop ly. Gidm bt
nhitng ddng tdc, nhitng nguyén cdng thira ciing nhu 4p dung nhitng phuong phdp sin xuit,
gia cong tién ti€n déu c6 thé dua dén hiéu qua thi€t thuc trong viéc ti€t kiém ning ludng
dién, gidm bét dién ning tiéu thu cho mdt don vi sdn pham dugc sdn xuit ra.
Trong xi nghiép, cdc thi€t bi cong sudt 16n thudng tiéu thu nhiéu dién ning, vi th€ can
nghién cttu d€ cdc thi€t bi @6 van hanh & ch€& do kinh t&€ va ti€t kiém dién ning nhat.
b) Thay thé dong co khéong dong b lam viéc non tdi bang dong co cé cong sudt nhé hon
Khi 1am viéc dong co khong dong bo tiéu thu lugng cong sui't phdn khang dudc x4dc dinh
nhu sau:
Q=Qo+ (Qam— Qo) K, (8.6)
Trong do:
Qo : Cong suat phdn khdng lic dong co lam viéc khong tai.
Qum : COng suat phdan khdng lic dong cd lam viéc dinh mic.
Ky : HE s0 phu tai.
Cong suat phdn khiang khong tdi Q, thudng chi€m khodng 60—70% cdng suit phdn khing
dinh mc cua dong co.

Hé s6 cong suit clia dong co:

CoS @ = P = 1 (8.7)
S 1+ Qo + (Qdm - Qo)kit
Pdmkpt

Qua céc cong thic trén, néu dong co lam viéc non tdi (kp b€) thi 6 gid tri cosp thap.
Do d6 khi thay th€ dong co 1am viéc non tdi biing dong co cé cong sudt nhd hon thi hé sd
phu tdi ting do d6 ning cao dugc hé s6 cdng suit clia dong co.
Piéu kién kinh t& cho phép thay thé dong cd 1a khi thay thé phadi gidm dugc tdn thit cong
sult tdc dung cia mang dién nhu vay thay th€ méi c6 1gi. Cdc tinh todn cho thay:
- Néu ky, < 0,45 : viéc thay th€ bao gid ciling c6 19i.
- N€u 0,45 < k, < 0,7 : phdi ti€n hanh so sdnh kinh t€-k§y thudt thi méi xdc dinh dugc
viéc thay thé 13 ¢6 1¢i hay khong.
Diéu kién k§ thuat thay th€ dong cd, viéc thay th& phdi ddm bio nhiét dd 1am viéc clia
dong co phdi nhdé hon nhiét do6 cho phép, ddm bio diéu kién m3 mdy va cdc diéu kién
lam viéc 6n dinh clia dong co.

¢) Gidm dién dp cung cdp doi véi nhiing dong co thuong xuyén lam viéc non tdi
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Bién phdp nay chi sit dung khi diéu kién thay th&€ dong co thudng xuyén lam viéc non tdi
bing dong cd c6 cdng sudt nhd hon khong thuc hién dude. Cong sudt phdn khdng dong co
khong ddng bo tiéu thu dudc tinh nhu sau:
Q= kU—sz (8.8)
v
Trong do:

: Hing s0.

D>

: Hé s6 dan tur.
f : TAn s6 ngudn dién.
V : Thé tich mach tu.
Qua cdng thifc trén nhan thdy cong suit phdn khdng ty 1€ véi binh phuong dién 4p, vi vay
néu gidm dién 4dp thi s& 1am gidm dang k€ cong sudt phan khdang, do d6 hé sd cong suit
ctiia dong cd dugc nang 1én.

k
U : Dién 4p trén cyc dong co.
7

Trong thuc t&€ thudng st dung cic bién phap sau d€ gidm dién dp cung cip cho cdc dong
co khong déng bo 1am viéc khong tai.

= P3i n6i cach ddu diy quin clia ddng co tir ddu tam gidc (A) sang dau sao (Y).

= Thay ddi cich ddu cdc phan nhém clia diy quan diu sao (Y).

= Thay ddi dau phan dp clia m4y bi€n 4p ha 4p clia mang dién phan xudng.
Khi ddi ndi day quin dong co tir diu tam gidc (A) sang dau sao (Y) thi dién dp dit vao
dong cd s& gidm /3 14n, do d6 hé s& cong suit va hiéu sudt ciia dong cd dugc nang 1én.
Nhung moment cuc dai clia dong co gidm di 3 1an do d6 can phdi kiém tra lai kha ning
m& mdy va lam viéc 6n dinh clia dong co. Bién phip nay thudng st dung cho dong co c6
dién 4p nhd hon 1000V va hé sd phu tdi trong khodng 0,35-0,4.
Bién phdp thay ddi cdc phan nhém cia day quin stator thudng ding ddi v6i dong co c6
cong sudt 16n c6 nhi€u mach nhinh song song trong mdt pha diy quan.
Bién phép it ding hon 13 thay ddi ddu phin 4p mdy bi€n 4p phin xudng d€ gidm dién 4p
mang dién phan xudng chi thuc hién dudc khi tit cd cdc dong cd trong phan xudng déu
1am viéc non t3i va trong phan xudng khong c6 thi€t bi yéu cau cao vé mic dién 4p.

d) Han ché vdgn hanh dong co lam viéc & trang thdi khéong tai

Cédc mdy cong cu trong qué trinh gia cong nhi€u ldc phdi lam viéc & trang thdi khong tai,
thdi gian 1am viéc khong tdi doi khi chi€m khodng tir 35-65% thdi gian lam viéc. Pong
co khong déng bo 1am viéc khong tdi thi hé s& cong suit rat thip. Do d6 viéc han ché&
van hanh dong cd 1am viéc khong tdi 12 mot trong nhitng bién phap hitu hiéu dé€ nang cao
hé s6 cong suat cia dong co.
Bién phdp han ch& dong co khdng ddng bo 1am viéc khong tdi dugc thyc hién theo hai
huéng.

= Hu6ng thit nhat 1a dé ra cdc thao thidc 1am viéc hop 1y han ché d&€n mifc thip nhat viéc

dé dong cd lam viéc khong tai.
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= Huéng thit hai 12 dit bd han ch€ viéc 1am viéc khong tdi trong so d6 khdng ch& dong
co. N€u dong cd lam viéc khong tdi trong qué thdi gian chinh dinh nao dé thi dong cd
dudc cit ra khéi lugi dién.

e) Dung dong co dong by thay dong co khong dong bo

Trong nhitng nha mdy sdn xui't c6 cong sud't 16n va khong yéu cau di€u chinh tdc do nhu
mdy bom, quat gié, may nén khi thi nén ding dong co dong bo. Vi dong co dong bod cé
nhitng vu di€ém so v6i dong cd khong dong bo nhu':

- Hé s6 cong suit cao, khi cin c6 thé cho lam viéc & ch& dd qud kich tir d€ thanh mdy b
dong bd cung cAp cong sudt phan khdng trd lai cho mang dién.

- Moment quay ty 1& bac nhit v6i dién 4p mang dién, do d6 it phu thudc vao dao dong
dién 4p mang dién. Khi tin s ngudn thay ddi tdc d6 quay ctia dong cd khong phu thudc
vao phu tdi, cho nén ning suat lam viéc clia dong cd cao.

Nhudc di€m clia dong cd khong dong bod 1a ciu tao phic tap, gid thanh cao. Chinh vi vy
dong co déng bd chi€m ty 1é ra't it trong cong nghiép.

f) Néang cao chdt luong siia chita dong co

Do chat lugng stra chita dong cd khong t6t nén sau khi stra chita cdc tinh ning cia dong
co thudng kém hon truSc nhu tdn that trong dong co ting 1én, hé s§ cong sudt gidm. Vi
th€ cin chi trong dén khau ning cao chat lugng sita chita dong cd nhim cdi thién hé s6
cos@ ciia mang dién xi nghiép.

g) Thay thé mdy bién dp lam viéc non tdi bang mdy bién dp cé dung lugng nhé hon

M4y bié€n 4p 12 mot trong nhitng mdy dién tiéu thu nhi€u cong sud't phdn khdng. Vi vay
n€u mdy bi€n 4p c6 dung lugng 16n ma hé sd phu tdi cia mdy bi€n dp nhd hon 0,3 thi nén
thay th€ biing mdy bi€n dp c6 dung lugng nhd hon. V& mit van hanh bién phdp nay ciing
c6 tic dung nang cao hé s6 cong suit tu nhién cila mang dién xi nghiép.
2.3. Bién phap nang cao hé sé cong suit biing phuong phap bu cong suit khiang
a) Duong lugng cong sudt phdn khdng
B cong suat phan khiang s& mang lai hiéu qud 12 ning cao hé sd cong suit cosp va gidm
dudc tdn that cong sudt cia mang dién. Mot chi tiéu dugc dua ra d€ danh gid hiéu qua
clia viéc gidm tdn thit cong sudt tic dung 1a duong lugng kinh t€ clia cong sudt phin
khang (k)
Puong lugng kinh t&€ clia cdng suit phdn khdng 12 lugng cong suit tdc dung ti€t kiém
dudc khi b mot KVAR cong suat phdn khang.
N€&u biét dugc duong lugng kinh t&€ ctia cong suidt phan khiang va dung lugng cong suit
phdn khdng bu thi sé& tinh dudc ludng cong suat tic dung ti€t kiém dudc.

Py = ki Qp (8.9)
Phan tich cdc y&€u t6 4nh hudng dén duong lugng kinh t€ cla cong suit phdn khang.
Cong suit tic dung tdn that trén dudng day dugc tinh theo cong thic:

P2+Q2R_P

2 Qz
AP == SR+ =R (8.10)
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2
Sau khi thyc hién bu thi ton thi't cong suat tic dung trén dudng diy gidm lugng P—ZR.
U

Nhung lugng nay gidm khong ding ké nén c6 thé bd qua. Ma chi quan tAim d&€n thanh
2
phin tdn thi't cong sud't tic dung do cdng sui't phan khing o7 R giy ra.

Tru6c khi bu thanh phan ton thit cong sudt tdc dung do cong sudt phdn khdng giy ra la:

QZ
AP, = LR 8.11)
Sau khi b mdt luong Qy (hinh 8.1), thi thinh phan t6n that cong suit tic dung do codng
suat phdan khang gay ra:

Q-Q,)°
Lugng cong suit tic dung ti€t kiém dugc:
2 O
AP=AR—AQ=%%R—ggé%£4{ (8.13)
Theo dinh nghia:
L= AP QR Q) Kw/KVAR (8.14)
Qun U Q
P+iQ-Q)

A%

Hinh 8.2. Bii cOng sudt phdn khdng tai cudi duong dady
Tu cong thic (8.14), c6 thé nhan xét nhu sau:
Néu dung lugng bit Q, nhd hon nhiéu so v6i cong suit phdn khdng truyén tdi trén dudng

day (trong thuc t€), khi d6 xem % =0 va duong lugng kinh t&€ dugc tinh nhu sau:

K, = 2% (8.15)

Né&u Q va R cang I6n thi ky, cang 16n, nghia 12 n€u phu tdi phdn khdng cang I6n va xa
ngudn thi bll cong sui't phan khang c6 hiéu qua kinh t&.
Gia tri clia ki, thudng c6 gid tri 0,002 + 0,12 KW/KVAR. Trong tinh todn c6 thé 13y gi4 tri
duong lugng kinh t&€ ki, nhu sau:

= Ho dung dién do m4y phét dién cung cap: ki, = 0,02 + 0,04

= H ding dién qua mot 1an may bi€n 4p: ki, = 0,04 + 0,06

= Ho dung dién qua hai lan mdy bi€n 4p: ki, = 0,05 + 0,07

= Ho ding dién qua ba 1an mdy bi&n 4p: ki = 0,08 = 0,12
b) Xdc dinh dung lugng bu
Dung lugng bu dugc xdc dinh nhu sau:
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Qb = P(tgo; - tgpo)a, KVAR (8.16)
Trong do:
P : Phu tdi tinh todn ctia ho tiéu thu dién, KW
@; : G6c ing vdi hé s6 cong suat trung binh trude khi bu
@, : G6c ing vdi hé s6 cong suit trung binh mong mudn dat sau khi bl
a=0,9+1:Hé s6 xét d€n kha ning ning cao cos¢ bing nhitng phuong phap
khong doi hoi phai 1dp dit thiét bi.
Hé sd cong sudt mong mudn dat dudc thudng chon bing hé s6 cong suit do cd quan quin
1y hé thong dién quy dinh cho tirng loai ho tiéu thu. Thong thudng cose, = 0,8 + 0,95.
Vé mit ton that clia hd dung dién, dung luong cdng suit phan khang bu dudc xdc dinh
theo quan di€m tdi uu.
Lugng cong suit tdc dung ti€t kiém dugc sau khi bu:
APy = kiQp - kpQp = Qp (ki - k) (8.17)
Trong do:
ki : Puong lugng kinh t€ cong suat phan khang, KW/KVAR
kp : Sudt tdn that cong suat trong thiét bi bii, KW/KVAR
Do d6 APy = f(Q,), dung lugng cong sui't phan khang cin bu tdi wu dé APy dat cuc dai la:

2

U
Qu =Q- ks (8.18)
N QR . . . pl q s
ma k,, =2—- né€n cong thic (8.19) dugc vi€t lai nhu sau:
U
kb
Quu = Q(l—k—) (8.19)

kt

Qpw khong nhat thi€t phdi tring véi Q, dugc tinh theo cdng thic trén, ditng vé mit tiéu
thu thi ba mot lugng ding bing Q. 12 kinh t€ nhat. Do 1gi ich chung clia hé thong dién,
thudng nha nudc quy dinh hé s& cong suit tiéu chudn ma cic ho tiéu thu phai dat dudc.
Vi viy trong tinh todn dung lugng bu thudng tinh todn theo cdng thic trén.

c¢) Chon thiét bi bi

Thié€t bi bu phai dudc chon trén cd sd tinh todn so sidnh kinh t€—k§ thuit. Bing 8.1 trinh
bay cdc loai thi€t bi bl va suat tdn thit cong sudt tic dung cla tirng loai.

Bdng 8.1 Cdc loai thiét bi bu

Loai thiét bi bu k,, KW/KVAR
Tu dién 0,003 - 0,005
M4y bt dong bo S = 5000 — 3000 KVA 0,002 — 0,027
M4y bi ddng bo S < 5000 KVA 0,03 - 0,05
Pong co diy quan duge ddong bo hda 0,02 — 0,08
M4y phét dong by diing lam mdy bu 0,1-0,15
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Chuong V: Tinh todn bu cong sudt khdang ndng cao hé sé cong sudt

Tu dién 1a loai thi€t bi dién tinh, 1am viéc véi dong dién vugt trude dién 4p, cho nén cé
th€ sinh ra cong sui't phan khdng cung cip cho mang dién. Tu dién c6 nhiéu vu di€m nhu
sudt ton tha't cong sudt tic dung bé, khong cé phan quay nén lip rap dé dang. Tu dién
dudc ché thanh tirng don vi nhd, vi thé tiy theo sy phdt tri€n cda phu t3i dién trong qua
trinh sdn xui't ma ghép dan ty dién vao mang, 1am cho hiéu suit st dung cao ma khong
phai bdé nhiéu von dau tw ngay mot lic.

Nhugc di€m clia tu dién 12 su nhay cdm véi su bién dong cda dién dp dit 1én cyc cla tu
dién (cong suat phdn khdng cla tu dién ting ty 1& vSi binh phuong ciia dién 4p). Tu dién
c6 ciu tao khong chic chdn, dé bi hdng khi x4y ra sy ¢d ngdn mach, khi dién 4p ting dé€n
110% Uy, thi tu dé bi chuc thing. Khi d6ng tu dién vao mang s& c¢6 dong dién xung, khi
cit tu ra khéi mang trén cuc tu dién van con dién dp c6 thé gay nguy hi€m cho nhin vién
van hanh.

Tu dién dudc st dung phd bi€n nhat 13 trong cdc xi nghiép cong nghiép c6 cong suit
trung binh va nhé doi hdi dung lugng b khong 16n. Thong thudng néu dung lugng bu nhd
hon 5000 KVAR thi diing tu dién dé bu, néu 16n hon thi can phai so sdnh giita ty dién va
mdy bu ddng bd.

M4y bu dong bo 1a loai dong cd 1am viéc & ch€ dd khong tdi, do 1am viéc khong tdi nén
truc may bu déng by dudc ché tao gon nhe va ré hon so v6i dong co ddong bd c6 cling
cong suit. O ch€ do qud kich thich mdy bu phdt ra cong suit phdn khdng cung cdp cho
mang dién, & ch& d6 thi€u kich thich may b déng bd tiéu thu cong sui't phdn khang cia
luéi dién. Ngoai viéc bu cong sud't phdn khdng cho mang dién, may bu con 1a mot thi€t bi
diéu chinh dién 4p, thudng dugc dit & nhitng ndi cin di€u chinh dién 4p trong hé thong
dién.

Nhudc di€m ctia mdy bu ddng bo 1a c6 phan quay nén khé ldp rap, bdo quin va van hanh
khé khin. P€ kinh t€ mdy bu thudng dudc ch€ tao vdi cong sudt 16n, do d6 mdy bu
thudng dit & nhitng ndi can bu tap trung v6i dung lugng 16n.

Pong co khong ddng bo rotor diy quan dudc dong bd héa. Khi cho dong dién mot chiéu
vao rotor clia dong cd khong ddng bo rotor diy quan, dong co sé 1am viéc nhu mot dong
co dong bo véi dong dién vudt truc dién dp. Do d6 c6 kha ning sinh ra cong sudt phin
khdng cung cAp cho mang dién. Nhudc di€m Ia ton that cong sudt khd 16n xem bang trén,
khd ning qud tdi kém, vi viy dong cd chi dugc phép lam viéc v6i 75% cong suit dinh
mtc. Pong co khong ddng bd rotor diy quan dugc ddng bd héa 1a mot thi€t bi bu kém,
chi dugc st dung khi khdng cé sdn c4c thiét bi b khic.

Ngoai cdc thi€t bi bu k& trén, c6 thé sit dung dong cd ddng bo lam viéc & ch& dd qud kich
thich hodc ding mdy phat dién lam viéc & ch€ dd bu. Cdc xi nghiép c6 nhiéu t& mdy
diesel — may phdt lam ngudn dy phong, khi chua duing dé€n c6 thé 1dy 1am mdy bu dong
bd. Trong kinh nghiém thyc t&, viéc chuyén mdy phat thinh m4y bu ddng bd khdng khé
khin 1dm, bién phdp nay dugc nhi€u xi nghiép dung.

3 PHAN PHOI DUNG LUGNG BU TRONG MANG PIEN
3.1. Vi tri diit thi€t bi b
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Chuong V: Tinh todn bu cong sudt khdang ndng cao hé¢ sé cong sudt

Sau khi tinh dung lugng va chon thiét bi bii, vin dé quan trong 13 bd tri thi€t bi bu vao
mang sau cho kinh t€ nhat. Thi€t bi bu c6 thé dit phia cao 4p hoic phia ha d4p, nguyén tic
b6 tri thi€t bi b sau cho dat dugc chi phi tinh todn nhd nhat.

M4y bu dong bd vi c6 cong suat 16n nén thudng dugc dit tAp trung tai nhitng di€ém quan
trong clia hé thdong dién. Trong xi nghiép 16n, may bu néu st dung thi dugc dit phia cao
4p clia tram bi€n 4p trung gian. Tu dién c6 thé dit phia cao 4p hoic & mang ha 4p.

Tu dién dién 4p cao dudc dit tAp trung tai thanh cdi cla tram bi€n 4p trung gian hoic
tram phan phoi. Do dit tAp trung nén viéc theo ddi van hanh cdc tu dién dé dang va cé
thé thuc hién kha ning tu dong héa diéu khi€n dung lugng bu. Bu tip trung § mang dién
4p cao c6 uvu di€m 1a tan dung hét kha ning clia tu dién. Nhudc diém cta phudng phap
nay 1a khong bu dugc cdng suat phdn khdng & mang dién 4p thap, cho nén khdng cé tic
dung gidm tdn that dién 4p va cong sudt & mang dién 4p thap.

Tu dién dién 4p thAp dugc bd tri theo ba cdch: dit tap trung & thanh céi phia ha 4p clia
tram bi€n 4p phan xudng, dit thainh nhém & ti phan phdi dong luc va dit phan tén § tiing
thi€t bi dung dién.

Xét vé& miit ton that dién ning thi tu dién dugc dit phan tdn & tirng thi€t bi 1a c6 1gi nhat.
Nhung cdch dit nay khi thi€t bi dién khong 1am viéc thi tu dién ciing khong lam viéc, do
d6 hiéu suat stt dung khong cao. Phuong 4n nay chi diing d€ b cho nhitng dong cd khong
ddng bod c6 cong suat 16n.

Phuong 4n dit tu dién thanh tirng nhém & td phan phdi dong luc hodic trén dudng day
chinh trong phian xuéng thudng dudc s dung vi hiéu suit cao, gidm dugc ton that trong
cd mang cao ap va ha dp. Do cdc tu dién dugc dit thanh tirng nhém nhoé (khoang 30 —
100 KVAR) nén khdng chi€m dién tich 16n c¢6 thé dit trong nhitng ti phan phdi dong luc
hodc trén xa nha cdc phan xudng. Nhugc di€m 1a cdc nhém tu dién nim phin tdn nén
viéc theo doi trong khi vin hanh khong thuin ti€n va khé khidn trong viéc thuc hién ty
dong héa viéc diéu khién dung lugng b.

Phuong phép dit tu dién tap trung tai thanh cdi cda tram bi€n 4p phan xudng thudng diung
trong trudng hop dung lugng bl 16n hoic khi ¢é yéu cau di€u chinh dung lugng b nhim
on dinh dién 4p clia mang dién. Nhugc di€m cla phuong 4n nay 1a khong gidm dugc ton
that trong mang dién phin xudng. Trong thuc t& tiy tinh hinh ma c6 thé phdi hgp ca ba
phuong an.

3.2. Phan b6 dung lugng bu trong mang hinh tia

Bai todn ditra 12 trong mot mang dién hinh tia ¢6 n nhdnh (hinh 8.2), tdng dung lugng bu
12 Qy , hiy phin bd dung Iugng bl trén cdc nhdnh sao cho ton that cong suit tic dung do
cong sudt phdn khang gy nén Ia nhd nhat.

Giad st dung lugng bu dugc phan phdi trén cdc nhdnh 12 Qypi, Qps,...Qp n. Phu tdi phdn
khang va dién trG ctia cdc nhanh 1a Qy, Qpo,...Qpn VA I,Io,...,I .

Ton tha't cong suat tic dung do cong sud't phan khiang giy ra dugc xdc dinh nhu:

(Ql_le) I‘+(Q2_Qb2) r. + “.+Mr (820)

U2 1 U2 2 : U2 n

AP =
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Chuong V: Tinh todn bu cong sudt khdang ndng cao hé sé cong sudt
AP = 1(Qp1 » Qp2 5-Qbn)
V6i diéu kién vé cin bing cdng sudtla:
f(Qb1> Qp25+Qbn) = Qb1 + Qu2 +..t Qi - Qp (8.21)

Dung lugng cdng suat phan khdng bu dit tai cdc phu tdi cia mang dién hinh tia dugc xadc
dinh nhu sau:

Qi =Q, _thd

_o,-Q-Q)
Qe = _— (8.22)
Q. -Q, - R,

Trong do:

Q : tong cong sudt phan khiang cia mang dién, KVAR

Qy: téng cong suit b ciia mang dién, KVAR

Qi : cong suit bu clia phu tdi thit i, KVAR

r; : dién tr§ cia nhanh tha i, Q

Ry : dién tr§ twong duong clia nhitng nhanh c6 dit thi€t bi ba, Q
bién trd tuong duong ciia mang dién dugc tinh nhu sau:

1
Rm=[1+l+m+1+m+1j (8.23)
L L L L
o |
 / Qb
I 1) Iy

Qui Qur ¢ Qur ¢
Ql QZ n

Hinh 8.3 Phdn b6 cong sudt bil trong mang dién hinh tia

Pé€ thuin tién trong van hanh va gidm b6t cdc thi€t bi d6ng cit, do ludng cho nhém tu bu,
quy dinh n€u dung lugng bl t6i vu clia mot nhdnh ndo d6é nhd hon 30KVAR thi khong
nén dit tu bu § nhanh dé6 ma nén phan phdi dung lugng tu bi d6 sang cdc nhdnh lan can.
Vi du 1: Mot mang dién hinh tia ¢6 bon nhdnh, dién 4p 6KV. Dién trd va phu tdi phidn
khdng cua tirng nhdanh cho nhu sau:

r=0,1Q Q; =400 KVAR

r, =0,05 Q Q, =600 KVAR
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r; =0,03 Q Q3 =500 KVAR
r;=0,2Q Qs =200 KVAR

Dung lugng bu ctia toan mang la Q, =1200 KVAR. Hay tinh dung lugng bu cda tirng
nhanh.

Giai
Téng cong suit phan khdng cia mang dién:

Q=0Q;+Qy+ Q3+ Q4=400+ 600+ 500 + 200 = 1700 KVAR
bién trd tuong duong cia mang dién:

thz(l+l+l+i)_1=(1 P S 1)‘1=O,0194Q
r, T, r, T, 01 0,05 006 02
Cong suat bu t6i vu cla tirng nhdnh:

Q, =Q, —thd :400—w0,0194:303KVAR
I'] s

Q,,=Q, —MRm - 600—w0,0194 = 406KVAR
1'2 s

Q.. =Q, _MRM - 50()_%0,0194 =338KVAR
I'3 S

Q,,=Q, —w&d =200—w0,0194= 153KVAR
r4 S

Vi du 2: Xdc dinh cong suit bl t6i vu tai cdc phu tdi cia mang dién. Cdc thong s6 clia
mang dién dudc cho trén hinh vé. Bi€t cong sui't phdn khdng do mang dién c6 thé cung
cap cho cdc phu tdi trong ch&€ @6 lam viéc day tdi 1a 49 KVAR.

Q=49 KVAR

Q=45 KVAR Q,=21,7KVAR Q;=15,7KVAR
e Qe
Giai

bién trd twong duong ciia mang dién:

4 ]
Ry = i_,_i_,_i =(i+i+i) =7,14 Q
L L I 16,8 231 26

Tdng cong sudt phan khdng clia mang dién:
Q=Q;+Q+Q3=45+21,7+15,7=82,4KVAR
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Tdng dung lugng bl clia mang dién:
Q=(Q1+Q2+Q3)-Q
Qp=(45+21,7+15,7) - 49 =33 KVAR

Cong sudt bu t6i wu clia tirng nhdnh:

Q,, =Q, _w[{m :45_w7’14:24 KVAR
I-l ’

Q,, =Q, _MRM =21,7—M7,14=7KVAR
r2 s

Q.. =Q, _MRM =45_%6_33)7’14=2KVAR
L

3 Phan bé dung lugng bu phia so cAp va thit cAp mdy bi€n 4p phian xudng
Van dé dit ra 12 khi bi€t dung lugng bu trén modt nhdnh nao dé, xdc dinh viéc phin bd
dung lugng bu vé phia so cAp hay thit cAp clia mdy bi€n 4p phan xudng sao cho dat hiéu
qud 16n nha't. Gid thanh 1KVAR tu dién c6 dién 4p cao ré hon nhiéu 1an so vé6i gid thanh
IKVAR tu dién c6 dién ap thap, nhung viéc dit tu dién phia dién thap lai gidm dugc tdn
tha't cong suat nhiéu hon so vé6i viéce dit tu dién tai dién 4p cao. Vi vdy, bai todn xdc dinh
dung lugng bu t61 vu dudc uvu tién tinh todn tir phia dién 4p thap.
Goi Qy 12 dung lugng b phia dién 4p thap. Von dau tu chénh 1éch khi dit bu phia dién
4p thap so véi viéc dit mot dung lugng bu nhu vay phia dién dp cao.
Av = (a;— a.)Qy (8.24)
Trong do:
a, : Gid thanh 1IKVAR tu dién c6 dién 4p thdp
a. : gid thanh IKVAR tu di€n c6 dién 4p cao
S6 tién ti€t kiém mdi nam khi dit tu dién phia dién 4p thap:
,_1Q°-(Q-Q,)’(Ry+R kBt ddng
U’10’ " nam

(8.25)

Trong do:
Q : Phu tai phan khéng cia m4y bién 4p phan xudng, bao gdm ci tén that
cong suadt phan khang trong may bién 4p, KVAR.

Qy, : Dung lugng bu phia dién 4p thap, KVAR.

R : Pién trd tuong duong clia may bi€n 4p dudc quy vé phia dién 4p thap, Q
Ry : Dién tr§ twong duong cia mang dién 4p thap, Q

k : Hé s6 xét d€n s6 ca lam viéc trong ngay

lca:k=0,3; 2ca:k=0,55;3ca:k=0,75

B : gid thanh dién ning, dong/KWh

t : thGi gian lam viéc trong ndm, t = 8760 h

U : dién 4p lam viéc clia mang dién thap, KV
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Goi n 12 thdi gian thu hdi von diu tu, don vi tinh bing nim. Sau thdi gian n s6 tién ti&t
kiém dudc 1a nv. SO tién nay 16n hon s& von diu tu chénh 1éch mot lugng bing F. F 12
hiéu qud kinh t€ clia viéc phan phdi dung lugng bu Qy, sang phia dién 4p thdp clia mdy
bién 4p phan xudng:

[Q* -(Q-Q,)’ (R +R kBt

Uz.10°

Hiéu qud kinh t€ ctia phuong 4n bl phia dién 4p thdp 12 mot ham cla Qp. Pao ham ham
f(Qypy) tim dugc gid tri Qy, tdi vu d€ ham F dat cuc dai. Q, dugc tinh nhu sau:

(a, —a,)U’10’

(at —4a, )th = f(th) (826)

F=nv—-Av=

o RVAR 8.27
Quu =Q 2nkBt(R, +R,) ( )
21
Néu dat: M= &3V 10
2nkpt
Cong thitc (8.27) dudc viét lai:
M
=T ,KVAR <28
thtu Q RB N th ( )

Vi chua biét tu dién dit § nhanh nao clia mang dién nén khi thi€t k& khong c6 s6 li¢u dé
tinh Ryq. MOt cdch gan ding c6 thé tinh R4 thong qua dién trd cia may bi€n 4p nhu sau :
Ry = AR (8.29)
Trong do:
A : Hé s6 c6 cdc gi4 tri sau:

Tram bi€n 4p trong nha hoic ké phan xudng:

Mang la day dan hodc cdp : rA=04
Mang la thanh cdi : A=0,6
Tram bi€n 4p ngoai phan xudng : L=0,8

Dung Iugng bu t8i wu cda mdy bi€n 4p phan xudng phia dién 4p thap dudc tinh nhu sau:

M
Qpu = Q—m’

KVAR (8.30)
Dung Iugng bu phia dién 4p cao clia mdy bi€n 4p phan xudng dudc tinh nhu sau:

Qbe = Qb - Qb (8.31)
Dién tré R clia mdy bi€n 4p dugc quy vé phia dién 4p thap c6 thé 14y theo bang 8.2.

Bdng 8.2 Dién tré ciia mdy bién dp dugc quy vé phia dién dp U = 380V

Sg (KVA) 100 180 320 560 750 1000 1800
Ry () 0,034 0,018 0,0088 | 0,0034 | 0,0031 | 0,0021 | 0,00106

IV TiNH TOAN, LUA CHON VA VAN HANH TU BU CONG SUAT
4.1. Chon tu dién

Tu dién dugc chon theo tiéu chuin dién 4p dinh mic. S6 lugng tu dién phu thudc vao
dung lugng bu. Dung lugng bu do tu dién phat ra dugc tinh theo cong thitc sau:
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Qu = 2nfU*C = 0,314U%C, KVAR (8.32)

Trong do:

U : Bién dp dit 1én hai cuc cda tu dién, KV

C : bién dung cia ty dién, uF
Do cong suat phdn khdng clia tu dién sinh ra ty 1& binh phuong véi dién 4p dit 1én hai cuc
clia tu, cho nén tu dién cAn phdi lam ding véi dién 4p dinh mic d€ tan dung hét cong
suit cla tu.
Tu dién dién 4p thap thudng 1a tu ba pha va dudc ndi thanh tam gidc. Tu dién 4p cao
thudng 12 tu mot pha dude dau thanh tam gidc c6 cau chi bdo vé riéng cho tirng pha.

4.2. Van hanh tu dién

Tu dién phdi dit & noi cao rdo, it bui, d& chdy, nd va khong khi in mon. Tu dién dién 4p
cao phai dit trong phong riéng, c6 bién phap phong chidy nd. Phong phai cé ctfa ra vao
thuin tién dé phong khi tu dién bi sy cd chdy no, cong nhin vin hanh c6 dudng sd tdn
khéi ndi nguy hi€m. Phong dit tu dién phai dugc thdng gié tot, nhiét dd khong khi trong
phong khong dugc vugt qua 35°C. khong st dung 4nh sang t nhién d€ chi€u siang tranh
tu dién bi chi€u sang truc ti€p, phai st dung dén d€ chi€u sdng. Tu dién dién 4p thap khi
dit tap trung dudc b tri trong td. Khi 4p dung bu phan tdn, tu dién dit trong cdc ti bén
canh ti dong luc hodc dit trén cdc xa nha phan xudng. Kha ning giy nd clia tu dién dién
4p thap rat it nén khong cin dit trong phong riéng nhung noi dit phai 1a ndi kho rdo, it
bui va thodng mat.

Nguyén nhin chii y€u tu dién bi hdng 1a do qud dién 4p quy dinh diit trén cdc cuc cla tu
dién, lam cho cudng d§ di€n trudng tu di€n vudt qud gidi han cho phép. Luc d6 trong tu
phat sinh hién tugng ion héa diu cich dién din dé€n su c6 ngdn mach do cdch dién bi
choc thing. Khi tu dién lam viéc, do c6 ton that cong suit tic dung nén tu dién néng 1én.
Né&u nhiét do tu dién vugt qua nhiét dd cho phép, dau bdc hdi lam tu dién phong 1én 1am
héng gid'y cdch dién, gdy ngan mach va c6 thé gy nd ty dién. Khi van hanh tu dién phai
ddm bao hai diéu kién

» Nhiét dj: nhiét do khong khi xung quanh ty di€n khong vugt qua 35°C.

" Pién dp: di€n 4p trén cuc tu dién khong vugt qua 110% dién dp dinh mic. Khi dién dp
mang dién vugt qui gidi han cho phép cla tu dién thi phdi cit tu dién ra khdi mang
dién.

Vi dién dp cila mang dién trong khi lam viéc thudng dao dong vugt qua dién dp dinh mdc
ctia mang dién, cho nén trén thyc t&, tri s dung lugng dinh mitc dugc nha sdn xuit ghi
trén nhan tu dién I6n hon khodng 10% mot cach c6 cht dich so v6i dung lugng thuc sy
cua tu dién.

Trong qué trinh van hanh, n€u xdy ra hién tugng tu dién ty dong ting thé tich (phinh ra)
mot cdch bat thudng thi phdi nhanh chéng cit tu ra khdi ludi dién, vi diy la mot trong
nhiéu hién tugng sy c¢d clia tu b, néu khdng kip thdi khic phuc sé& din t6i hau qui tu
dién bi nd gy nguy hi€m cho ngudi va cdc thi€t bi lin cin.
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ON TAP CHUGONG VIII

8.1. Mot dudng day 0,4kV cap dién cho mot phan xudng san xuat cé cong suit phu taila
100kVA, cosp = 0,75, chiéu dai doan diy cung cip 12 0,3km, tong trd don vi cia day 1a z,
=0,21 +j.0,06 Q/km

Yéu cau:
a) Xdc dinh cong suit phan khang can bu dé nang cose 1én 0,9
b) Tinh tdn that dién 4p truSc va sau khi bii, cho nhin xét
¢) Tinh tn that cong suit truGc va sau khi b, cho nhin xét.

8.2. Mot nha mdy c6 2 phan xudng sidn xuat, nhan dién tr mot tram bi€n 4p phan phoi
theo sd d6 sau:

APT, PVC (3.50 + 1.35) APT,

15/0,4kV L ~ I |

@ PXI: S, = 90 +j.120 (kVA
APT; PVC (3.55 + 1.16) ! 120 (kVA)

MBA — /—D < /—|1
L, APT,

PX2: 8, =50+ ;.50 (kVA)

idu dai . Théng s cd
Duong day Chiéu dai Loai cdp dan dién 8 P
(m) ro(2km) | xy(2km)
L, 50 PVC (3.50 + 1.35) 0,4 0,4
L, 70 PVC (3.55 + 1.16) 0,73 0,41

Yéu cau: X4c dinh cong suat phdn khdang cin bu clia cdc tu bu dit tai cdc ti phan phdi
clia tirng phan xudng dé nang hé s6 cong suit cosp 1én 0,95. B4 qua dién trd cla cdc
aptomat.
8.3. Tinh todn lya chon aptomat 3 pha bdo vé cho phu tdila 1 gidng dudng gom c6:
— 36 béng huynh quang cong suat 36W, cosg = 0,7, chdn luu cdm khéng
— 12 quat tran 75W, cosp = 0,8
— 96 cdm 1 pha c6 dong dinh miic mdi & cim Igngesm = SA, hé s6 st dung dong thdi
cdc 6 cdmla 0,8
— Di€ndp day mang 3 pha: Ugngay = 380V
— Cdc phu tdi 1 pha st dung dién dp Ugmpha = 220V va dugc phan b8 déu cho cd ba
pha
— Phu tdi xa nguén khong can ki€m ra dong cit clia aptomat
Thong s6 cdc aptomat tham khdo dudc cho sau day:
Ugm = 600V
Ijm =10-15-20- 30 - 50A
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Chuong V: Tinh todn bu cong sudt khdang ndng cao hé sé cong sudt

8.4. Tinh todn lua chon diy chdy—cau chi tdng va cdc ciu chi nhdnh cho mdt mach dién
gdm 1 phu tdi chi€u sdng vA mot mdy bom st dung ngudn 3 pha 380V nhu sau:

— 1 N

— > Phu tdi chiéu sdng
CCT CCl1
380V )
 E—
 E— @ Dong comdy bom
cc2

e Phu tdi chi€u sdng 3 pha: P = 20kW, cos¢ = 0,8
e Mady bom 3 pha KPB: Py = 14kW, cosp = 0,8, 1 = 0,86, kpy = 5, ky = 0 md mdy nhe
tai
Céc thong sd ddy chdy—ciu chi tham khdo trong dy sau:
Timac = 30— 50 — 63 — 80 — 100A
I, =100 — 200A
8.5. Cho mot dong cd khong dong bod c6 cdc thong s6 sau:
Unguén pha = 3,5KV, Pgy, = 1000HP, n = 97,5%, cosp = 0,78
a) Xdc dinh lugng cong suat phan khang cin b cho dong cd d€ ning hé sd cong suit
tr 0,78 dén 0,95
b) Tinh dién dung cia tu dién bu trong 2 trudng hgp:
— B0 tu dién dugc dau dang tam gidc
— B0 tu dién dugc dau dang hinh sao.
8.6. Mot xi nghiép gdm 3 phin xudng dugc cung cip dién tif mot may bién ap 10/0,4kV,
céc thong sd dudng diy va phu tdi cho trén so d6. Tinh todn dung lugng cong suit bu
phin khing cho cdc ty bu dit tai td phAn phdi ciia mdi phan xudng d€ niang cao hé sd
cong suat xi nghiép 1€n 0,95.

10kV/0,4kV

MBA

(0,387 + j.0,4) W/km

50m

(0,727 + j.0,41) W/km

<H—>

<+

70m

(1,15 +j.0,72) W/km

100m

PX;
90 + j.120kVA

PX>
50 + j.50kVA

PX;

—> 40 + j.70kVA
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