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Abstract ; In the case of no change in power grid planning,a new mode of regulating voltage through sub-
station, line and distribute substation is proposed. Three joint voltage regulation is analysed via the estab-
lishment of mathematics module, and the control strategy of three joint regulation is also given in this pa-
per. Through three joint voltage and reactive power compensation regulation, the voltage quality would be
improved and the network loss would be reduced. Finally,engineering example has proved the effective-
ness of the scheme.
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Fig.1 Basic process of main transformer voltage regulation
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Fig.2 Connection diagram of system



XUR G5 . AR A B 36 B A = R Oy =0 5T 425
SRR, Oy " PR, + 0, (13)
Uz = kLUl (2) U5
: PR +0 U, = k]—,US (14)
+
U = U lU 1 (3) 3 PR, + QX
3 U/7 — U/6 _ LEY3 - L“*3 (15)
1 U,
U4 = 7U3 (4)
k, 2) Us U, 5HAN B9 TC T 25 8 R, 35 5t b #b
U, = U, P,R, + 0, (5) BEDFN , 78 P A8 Ab AMETE I Qs , LA JC 275 51
‘ Us 7
1 ,
U, :EUS (6) U, = U,6_PLR3JIQ 1 X5 (16)
PLR3 + QLX3 ’
Ur = Us TUu, (7) U's = kljU’s (17)
H1(3) (5) . (7) SCATAL, JED 00 HL . 7 5 O RR 0L
SR ISR T S ok 5 Vssli-—g,— 8
A 3 JG LIy i SR WA e B A Ak FL IR S 19 T ) H, 0y = 0, - 0, (19)

A, NG 25 R 28 TC 53 A o PR TE D i
o A A7 67 B U 1) FEL PR g 14T
M(2) ~ (7) XuTE H, r o i L 52 ) 2k %
H ., 86 R S 5 T 70 7 g HEL . A1 O L S 905 0 DA
L D) i R R 1) 67 g ity R A T o — SRR LR R T O R
53R = FEN
2.1 REHSEHMR(SHIERES LY, ER)
By s 2 FOBRR , W43 o DL W Rl A S0 2R AT
43HT
1) U, B8R, TR BT, §
T A ZLRBIAT HERR
1

Uy = kf,U5 (8)
3

N by {8 U,

PRy + QX
T

Horpr, i — o 28 5 o AT —
NiAE

2) BLASTCH ERBRIN , Sed% VIR B o, 538 2o
BEASFEATAT BRI R4 U7, 6 2 25K, B
PRy + Q' X,
T

Holt, Qe = 0 -0 (11)
2.2 ffgfR&ERiRS SR

T 5 2K v 2 B RR , T 43 Sy A A 0
I3,

1) Us U, #FR, AH R TG 2 A BRI, 550 Y
SVR i Hs g A2 LG by , P15 BCAZ AL L ks (U
U’y R TR

1

v, = fU3 (12)
2

Uy = U - (9)

UCIR 19 ) 1 AT

U, = U, - (10)

TEBCAL AL A TAME S AFAE LR =FP s DL

@ #7 Us AbTEINASFEER, 58345 SVR %
i YAZ L by, PR TR ML G Ky HEATIR I, 5 2. 1
H1) BTkl

@ 4 Us LT8R R , dk2E7E SVR 1[5 &%
SEAMETCI Qs , MO DI 2, 31500 -

U'. = U _# (20)
5 4 U5
/E\:':F', Ocs = Q”2 - 0’2 (21)
1
Uy = —U" (22)
6 k3
PR, +0" X
G
7

FUrbr P 2 1y 220 P YA 9 JE A R R A

@4 Us Uy AFRBEER , 2R3, 25 Us Uy A
SRBPR 3% 2.2 35 1) T Brd s ik AT s
2.3 SR RERREERS MR

AR i 2 A g L% i 2 JOBR R IR 77 1 P 15
o, B

1) U, \Us U, #8FR, JCEN AR BRI, U] 55 377 32
ARAE by SVR A e IAS EE by , PR T IO AZ YA LE
ey, A8 b L TR AT 45 255K, A

1

U, =70, (24)
k'
PR X
U, = U, - 1 1U";Ql 1 (25)
3
' L.,
v, = U, (26)
k'
P,R X
U, = U, - R, + 0,X, (27)

U's



426

VU2 BT R4 (2011) 55 27 545 4 )

A
Us = 5 U's (28)
PRy + 0\ X,
SR

2) U, Uy U, 55 MR T RN, S e vk e
BiAs (SVR 5 F AR b A7 oo M, (i 45 b Te o 15 3|
S, A ARy

JEAEBLAE SVR AL HEAT RSN AME, # U, \Us U,
S LT DDA A TR, SO 1k 3R . e 3
52,2 12) FEAAI 53 2% BR TS 5 B
TCUAME T

u, =Us - (29)

PR, +Q' X
U, = U, _HUi’Qll (30)
3
/H\:EP’ ch = Qll _Ql (31)
! 1 !
U, :?U3 (32)
2
PR /HX
)I_I\IJ! U//15 = U,4 _%,Q“ (33)
5
1
UI”6 - 7Ul//5 (34)
ks
PR. +0"X
vry = vy - R (s
7

Forbr il = A A 220 =AY S AR A E

AL U, \Us Uy WU AN RRR, 28 1k 9T
AT SRBRR, 4% B8 2. 3 v 1) BT ik 7 i AT L IR

TE =GR, JCE A 19 R 2% DA B i 1] X i
MRUCHM o DA TE H e RO 22 o 97 £ 3 5 DS, 17 56
AT AMES 5 X b — AT A T2 £k
PRIl 2 R oS NS N R L R NG SN
St 16 G2 A7 S MR HEA T

3 =ZREAERE

3.1 =ZBOARSEH

H AT, 22 H it AN B X G 77 A L F i DU )
2497 g 1 H R PR St AN 8 K s 1 o R R BRI R
i) LR O f S B = SR I s R v, 7 F2 AR I
2 A SR R A (O AR R AR T P o 2 R e
SO 2 VR P L M 2 ) 2 A A
PR | FEL T RN ) 28 RO — R, S BRT 45 Ak 1) 2
FL A B ) B X 5 48 4 i A%

(] 3 Sk SR R o) Fi X R 2 ] (ML 27 W i 2hé
BT 10 KV BB E AR RZEN 0% ~ +7% .
Pz s 10 kKV LR ARVFIRZEN - 7% ~ +T% ,
0.38 kV HLE SR REEN -T% ~ +7% ,0.22 kV H
FEARVFZER —10% ~ +7% o 5 ¥ R T AN il 2

ORI, HEAT =K

Dl
BI E1 M3 M6

A o )
M1 : D2
D3

17 By E2M3 M3
M2 @

SVR D4

fic s M9

K3 don A

Fig.3 Diagram of connection
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Fig.4 Voltage control process of three joint regulating section
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