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Abstract

When the isolated network is operating at high load, the reactive power shortage is often occurred,
and the voltage quality of the grid is not satisfied with the user’s requirement. This paper mainly
introduces the using PSD-BPA power flow calculation software of county-level power flow calcula-
tion method and points, and introduces the distribution network reactive power compensation
principle and method. Finally, taking Hainan province Ledong County power grid as an example, it
introduces the reactive power optimization results of Ledong small hydro power group. Of Ledong
distribution network in islanded mode, no compensation device for reactive power optimization
in installation position and compensation capacity was studied. Through the contrast before and
after reactive power optimization, it is concluded that the substation centralized compensation
can solve the Ledong grid voltage quality problems.
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1. 53|

FEARF re 1 FEL O S 18 0 4 (R BT P 5% R [1], Bl fE D TR SR I K, OB BEVRDRE T &, 1652 vt L
W IE R ok R A, LR o = 10 I 2 Ol F S AT S R I i) 2 — o 3 20 4k, TE RIS E R R AR
T 2R HEE TS, ERE R, a7 S B R AR ) O, BRSERR TR
ZHRMEE, M. BEMB2].

HATE A4 EA 5T BPA XL WX I TC DI AL 73 #7 [3], A 2k TR 15 10 A 5 E 2% 8 e h Ak il
o 2 NBERES NI T, SRR AR ELRRRR 0 B AR %A, Ui NIISAT I, H 228 31
AL, DRI T X6 S ZR DI F 0 Th A 1 50 i 5 i e

RAREIG VR B T B PE RS, AR 72 oK, MALTE 58 ToK, MIHAN 2747 P FoK.
A SRR L [ X B A 55, TN B AR S, SRR F S B R L. Bl e A RUHE, 4
H2 110 KV BG4 ER K e, 9 B 35 KV AR HLuE R, FECEIWILEFR, M EEE ST R E
AR R AEIE R . TR R AR RNE SN KBRS, BN /ANVK R &R R WA, AR
W AT, BTLAH 2 — 8 S oK, (R CIhERA™E, AR

2. PSD-BPA R E

FH IR AU B R G T R R RE /7 /2 MSE [E BPA (Bonneville Power Administration) 51 2. H
AT E Rl BPA WIRAR T 1E 1990 fi BPA T2 F7 AL fill B2 AW i 58 ¥ T R M R R . HeE A 5000
7 AUFN 10,000 15 A ANRAS . EEER TR AR = P-Q 3R AR - R I AT O () Al -
Fr RV, BARR R AR G AT R SR T A N SRR R . O T R SR IS
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PR 55

3. &TF PSD-BPA HEHIMM i+ E
3.1. EiBuRE

AT, e B . B P SRR, DA AL PSD-BPA R TR SO, R PARAS
X H T BT R BAZ O FERE SR (L35 1-3),
3.2. fEITEEREN

TR S b —BOE BRI T A ES AT . A RFNR . ERRA. /DT R LG
BAT M E BT 7 B K E AT IR TS AN SBBIE Y 2014 7 AR LI B 2 i Kz 4T 7 2 (i
ME KT )T EH
3.3. 4%

ARG CUR RN E ST %, EAEHME 220 KV BT IR . i 1 iR,
3.4, FaAA

R, RGN EARSELERAET S N=25:

a) PQ REP=Y

HIENAEEININR P, LIHTIER Q, feRHEMEE V FMAHMA 0. FIAHFEEES P M Q. BTiX—
R ENECHEI . LR ER AR BRI A BRI E Rk,

b) PV ¥ 5i:

YEEIENTIER P M LG V, LIhTh® Q A EAMAHM 0 M kE. IFHFHES P A V. 856 Lot
WK ) AN TG Th FE YR A AR F ik RELR O PTIEAE PV T A

c) P, RGP A

R, —HRBE— TP S A EERE V MM 0. WMFEHES VA 0, 75 SREAE

Table 1. Power plant basic data card

1 B EmMBEEF

e ulr  u2  Hldlss mRAEDHT SElREDE) BUiRRR wHERE TR
FG/KHiyE 138 375 #1 3 25 1 1 0.5+ 0.5]

Table 2. Main transformer substation basic data card

2. TR TEMBEFR

B FE T A (MVA) U1 (kV) U2 (kV) U3 (kV)
LD 75 H 3 #1 100 10.5 375 115

Table 3. Line basic data card

73 EBEMBEEFR

R /KV AR e AR o K& /km LI R X B

115 NBH11 LD1z 235 LGJ-120/70 0.04201 0.06779 0.00457
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Figure 1. Topological graph of LD isolated network
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4. ECRRRITTINThRIMZST R
4.1. FIhACEYHEFI R
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C) LIPHFEAMERE EER N E T T3, BRI BcL R as 4l RSl R
A ALE R B KRR B O L L PR RS A G R LA Tl R DR B P A 1 1 B DI Eh e -

d) 220 kV K UL HUREEHNAS T, NARYE 7 2 BRI DR AME e, ARG AR SR A
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Table 4. The specified value of the two power factor of the 220 kV and the following voltage levels
7 4.220kV RAT B EFREE XM EEKRNEE

HL R SF 2R IkV RSP (4 T EHI A
220 0.95~-1 0~0.33
35-110 0.9-1 0~0.48

4.2. ECERMFLININRAMETT R

a) A A

AR AR A B AR RIS LA RS, ERH AR R A R TE T Th R, B
LR DA R KL, P v R A FU T O BRI, 88 P 3 R 8 T v i P B P TR DO 4514
IXEEAMRAEE R TP IR LG 10 KV BREG b, BHUR S, 4EP O, (HIXRPAMEDT ST 10 kv BCH
W TR AN

NSEBIAZ R I I - oD AR R A P, 38 R IR I R A A AL B sl S P Y . (HK
BHKPR N RY, BT, SRS M BN A dy, KIS AT 4Ry TR, JE
W AE S B PR i S S AT R R B AR R, DR R AR AR B AT G S 2 R T S AR L R TR T R
R, AT PR ORIE LR B R RTC D) Dh R AMERCR Sl ME DU R AT RG> A A LI SR
HRAE AL

b) Mc AR s AR IR A 2

PiC R A8 T AU A M2 AT I IS i 2 77 2 o R T P B AR AR A R, 38 5 R FH A L i
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2R A o T B PR AR RN 2 P AR I 2 7 BN TC T Th R, TR IR SR B R e A st ) AT
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BH “=a2z Z3EN7, afUHBRTETh S 51 R I RS IR BFE> 89%. JRINEKECN 0.7 1)
RYE, BAEIRIBFEATIEK 45%, TR EEATHE R E] 0.95.

d) A LB BENLEME

£ 10 kV LUF M JC DS AE L b, AR R 3V AEZ) 5 30%, R A& #E 5 65%LL b Hith
AL, TEAR S A H U % b SERt G Th T M b 2

SRS FL B ML T FETC D B 2 PR F T 4%, MR T i L B L3R FHHL. s T RR RS
AN B BN, ROZSER T D ZAME, BIEENLAMES . ST 3 A s A LG, BENLRME
SRR UL AR A

i) BRI 20%:

i) o5 R TR, N R, T O R A S BRI AT S A

i) B RGiAeR, et haae

DA BRI A AN 18, A9, BEERH 4 PO Th DS AME 7 SRR RURBE AR VERE A1 5 P

FIH PSD-BPA #EATHL RGEMTCIIAL, 520015 Jaffi i FL AT s R B RIA O S 40 ARG A RE
FE 4ty g it FL Y (AR RE Y o I K DAL A B A ZH R PSD-BPA HEAT B B TE TR 1) 7 vk 25
BRANAE G I

1) JEaEBdE R S

TEIXA SRR, 5 LS 5 R () EE b S A0 rL )L AT T A AR R S R PR I S A B

2) W I G ) R
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3) TR A 1 b«
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4) JRIGEIRFE T IS L

TES AT SE R AR TR E LG, Bn] CAEAT R AR MR AR 7 i e, XA R R AR LR AN 7 T T
PR N . TR SR BRI B E

5) A& SSuE R 4 o b

TE 58 BUS AR AR B e 2 G, kel U GRIs AT 18 U ey, JEE RIS SUEEliR . @
EHESUS R B /0T, AT RS AR 220 B2 i I OE DRI B B E R 48 .

6) WIS R B T

TESERA FRTA IR 2 5, n] LAIFUa ELAAR 73 B i o 5 45 Bont 5L 4 Fi I 1 IR A2 47 Aze S5t &l
Bt B B BB

Table 5. Comparison of characteristics of reactive power compensation method

72 5. RINTWRAMEFTERFF R R

=TT AhEEXT R ek-45% 7 WIENCR B AR 45
AR Rl A P R 3 A% L TE I i 3R F A A L LEyS LYON L JifE
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i FEL 2 B ] M3 Hic FL 2 B G T B A Fic FiL 2 B % B L Y LSS BN R JifE
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5. EH

ARSI S AE SR AR IR AR IR, T8 B FL skl 20y DXk 674 AR S L o D B 4005 B e 6

WG VS 245 e 7~10 B

SR AT R R A R SO 2, R RN ERE P R I AR AR EGE 2 B E,
UL LIRS I, HCER AR M R 7 e IRIE AT SCE D D 3 AME 7 R W, 25625 B S bR e G
Thas e, W] DLLE SR 2R sl A pH sl R AT A8 Ll AR M . AMBE R R INE 11

25t BPA &t i A LT 4

1) EAE A R A, ik 12,

2) 7B AR UG S A E [ 80.0%40 T 13,

FH DA _E A7 LA ST 1, SR P AR ety £ MR TE D A 7 2, 8 AR R FEL IR S FH ST 48] A A PR S B R R
KK (178 e 288 T S 0L, BARIE 11 AU R AR 8 [10] .

6. &t

AICHEFL T PSD-BPA HA ZEAl AN 22 A JE Dh M2 07 58 AR SR ZR AN BAARS OL, 1 e B DSk A o,
DR i PSP P P P I AN T A2 SRR AL BB AR AR S5 00 JF DAMON B EAT E D ALAL 1155, BB DI

Table 6. Substation information
< 6. THIKER

AZ L (kV) bt b
LD 3 10.5/37.5/115 NBH 7K Hiui
BY i 10.5/37.5 FG /K ik

Table 7. Data of the whole system
1. BN RGHBIBEE

DFAAFR AR MW) TINTHZE(MVAR)

KM T 214 6.0

A 4 -19.9 -19.5

W RIS 0.0 0.0
AR LR 0.0 233
IR 0.0 0.0

LR AL R 2R BUFE -15 -12.8
AT NI S 0.0 0.7
BRI A 0.0 0.0

Table 8. Integrated load information
7 8. ZAELEER

A I3 (MW) TP (MVAR) IR A% A ATFE(MW) TIHFE(MVAR)
19.9 19.5 0.7142 1.524 12.757
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Table 9. Low voltage and over voltage node data list (10 kV part)
0. REEFMIEET SBIEFIRQA0 KV FBSY)

R HLE 2 (V) SR B (KV) SER L R RS 418 HLHE MIN (pu) HLHE MAX (pu) AR EL R AE (pu)

BDX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
LCX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
LWX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
YMX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
TCX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
DAX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
ZTX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
JBX 10.5 6.53 0.6220 0.9500 1.0520 —0.3280
BY10 10.5 6.54 0.6227 0.9500 1.0520 —0.3273
GYCX 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
SRX 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
XC2X 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
JCX 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
XW2X 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
BXJIX 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
MMX 10.5 8.08 0.7699 0.9500 1.0520 —0.1801
LD10 10.5 8.09 0.7705 0.9500 1.0520 —0.1795
LD-1D 10.5 8.18 0.7787 0.9500 1.0520 —0.1755
LD-2D 10.5 8.18 0.7788 0.9500 1.0520 —0.1755

Table 10. List of data for transformer load exceeding 80% of the rated value
7= 10. TEHRAEEIHEE 80.0%HIHBHETIFR

A5 I B g U6y LIS A5 I B K MEIIR BERE ELf THE B LRCIES

(kV) (KV) (MVA) (MVA) (%) (MVA)
BY10 105 BY2D 375 79 4.0 198.7 0.6903 BY10
BY10 105 BY1D 375 79 4.0 198.7 0.6903 BY10
NBH 138 NBH11 115.0 34.0 30.0 1135 0.5558 NBH

Table 11. Compensation capacity
1L WMERE

Ap g AMEALE HME A R (pu)
LD 3 10kV 7
BY i 10kV 10

188
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Table 12. Primary low voltage and over voltage node data list (10 kV part)
12, RIREBEREEET SEIETIRQ0 KV #57)

R L 225 (kV) 23 L (KV) SEBR LR AR 416 HLE MIN (pu) H1E MAX (pu) 85 L s 4 (pu)

BDX 10.5 10.4 0.99 0.95 1.052 0
LCX 10.5 10.4 0.99 0.95 1.052 0
LWX 10.5 10.3 0.981 0.95 1.052 0
YMX 10.5 10.5 1 0.95 1.052 0
TCX 10.5 10.4 0.99 0.95 1.052 0
DAX 10.5 10.5 1 0.95 1.052 0
ZTX 10.5 10.3 0.981 0.95 1.052 0
JBX 10.5 10.4 0.99 0.95 1.052 0
BY10 10.5 10.5 1 0.95 1.052 0
GYCX 10.5 10.5 1 0.95 1.052 0
SRX 10.5 10.4 0.99 0.95 1.052 0
XC2X 10.5 10.3 0.981 0.95 1.052 0
JCX 10.5 10.5 1 0.95 1.052 0
XW2X 10.5 10.4 0.99 0.95 1.052 0
BXJIX 10.5 10.5 1 0.95 1.052 0
MMX 10.5 10.4 0.99 0.95 1.052 0
LD10 10.5 10.4 0.99 0.95 1.052 0
LD-1D 10.5 10.5 1 0.95 1.052 0
LD-2D 10.5 10.4 0.99 0.95 1.052 0

Table 13. Transformer overload

72 13, TERDEBH

A5 R B Uy L L A5 B i Kok BEDIE AERE Bl ey PAMEDE

(kv) kv) (MVA) (MVA) (%) (MVA)
BY10 105 BY2D 375 5.4 4.0 134.1 0.9790 BY10
BY10 105 BY1D 375 5.4 4.0 134.1 0.9790 BY10

AT G TSR SR bR, AR T NI E 1) IR SR I, 8 IR B R T 522 %
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