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Abstract

At present, the development and application of clean energy have become a
global focus. To meet the demands of long-distance, high-capacity, and cross-
regional transmission, China is actively constructing hybrid AC/DC power grids
characterized by multiple DC feeds and flexible operating modes. With its fast
response and excellent regulation performance, dynamic reactive power
compensation technology plays a vital role in maintaining voltage stability in such
systems. However, due to the high investment and operational costs, large-scale
deployment of these devices remains challenging. Therefore, the rational planning
of the installation locations and capacity configurations of dynamic reactive power
compensation devices is essential for reducing overall operational costs and
improving voltage stability. This thesis conducts a systematic study on the planning
of dynamic reactive power compensation devices in hybrid AC/DC power grids,
focusing on site selection and capacity allocation.

To reasonably select the appropriate device type, a theoretical analysis was
conducted on the Static Var Compensator (SVC) and the Static Synchronous
Compensator (STATCOM). A comparison of the key performance characteristics
of the two devices indicates that although STATCOM offers advantages in reactive
power response capability and response speed, it is less economical compared to
the other two types of devices.

To determine the optimal capacities of the compensation devices, a multi-
objective mathematical optimization model is established that considers both
transient voltage improvement and economic cost. The optimization goals include
minimizing power system costs and improving voltage stability. By combining
MATLAB’s data processing capabilities with the precise simulation functions of
PSD-BPA, models before and after STATCOM and SVC compensation are built.
The optimal configuration capacities of STATCOM and SVC are then determined
using the Parrot Optimization Algorithm (POA). Compared to traditional genetic
algorithms, POA has a faster convergence speed and avoids issues such as
overreliance on initial parameters, solution singularity, and local optima. The
simulation study uses the hybrid AC/DC grid in Guangdong, China, as a case study.
The proposed method is applied to this region’s grid and tested under different
operating conditions using real grid data. Key parameters such as voltage stability
indicators and investment costs of reactive power compensation devices are
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compared before and after planning. The results show that the proposed algorithm
effectively identifies the optimal solution with well-tuned hyperparameters. By
applying the proposed site selection and capacity allocation methods, the risk of
transient voltage instability is significantly reduced, and the total lifecycle cost of
equipment is decreased by 22%, proving the method’s effectiveness and economic
feasibility in real-world engineering. This work provides important guidance for
planning dynamic reactive power compensation devices in hybrid AC/DC grids.

Keywords: Dynamic Reactive Power Compensation; AC/DC Hybrid Power Grid;
Improved Trajectory Sensitivity; Parrot Optimization Algorithm
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PEERABARMFLEEN, REERRABRBEREERRERRE. £ZWE

wmE Ay, KA R AR 00 S R B U B (High Voltage Direct Current,
HVDO) RS E I, HiZ 018 & AL B 25 (Line Commutated Converter,
LCC). R7E 1954 F, £ME K LCC HEiM AR FEARA SR EZH 2
BIRIE, MEEZBEAERFALANER. LCC HERBMBE TERD ZMNA
THREMZ XN, H 1989 £+ 100kV/100MW F# L ER TRBHEK, KE
£ LCC MmEERMBMBIFEHEH, BZHCEM 40 RUILTIE, BT
“THERARE” PAEREERHEEMEMNETRE, SEXREIE 1.8 TR,
SEEERBEILERD 60%Ll £, A THEGEESXEARHN Rt B
2011 £F E¥ERIC £30kV20MW R TRERABT LR, REEBERRAS
(Voltage Source Converter, VSO & L B B SUR BB THRERE, 2E#RK
it 10 DA TRER., HbaEiHA TN 2nEHERRE—FR=KIMEY,
URERENMEHEEREN TE—KILmEL, XFREEFREERBEEARZ
BIEZ S SRR E S m LR ERAMM B . A, 2020 FRER )
TERE NS ESHNENES BERMELE—ROREIEN; 2022 4, &
BT HE S E NSRS R AR N & E R R — oML s TR, #Ha)
TIRE HIRBOARTE L bR TFE P AY % i

FEERMEMMHEE R, SHEARZENEAESERE. fln, &5
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KR EIBITHR T H RS
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Z AN E LA B DR PR Z AN, BET &R LA BN R R H
TR MFEMATH M H RS (Flexible AC Transmission System, FACTS)H ARURY
WHEE R ALIPE B SN ThERTIRME TH IMER kR . FACTS #
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AR BB . BRINARA Z. A& RIFEIIFMER I/
FACTS #2313 ¥ B A FEE: 1L LI #ME 25 (Static Var Compensator, SVC). &1L
[&] 45 %b £ 2% (Static Synchronous Compensator, STATCOM) A & 4t — ¥ i 1= 1 8%
(Unified Power Flow Controller, UPFC)%. &Fi%4¥ FACTS 1528, 1A YIZIE
ML BRI ELRE /7. T FACTS =8 a0kt . AERE RN ML
MEEREHAFTEELW, FENHTESSHHEMNERNEITRANEEZE
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SUE S WA R RE AT R RRAE MU, EWANITRE T KREM K TR X
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EFREEEEIIHAT, BT SVC MRMIAT A KRN REESHHK.
FERE AR, REAMER B REEE, HET R ERER A
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BRE A, FIRRT B EEXS & AT 2 S B2 IR & A0 2 B AR ik R e AT
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REREMENLEPRIBF AR, NERZIE, FHEUTHETE:
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BE 20 #HE 60 EREMEHARNRE, HHAGREFHEIENETE
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(Thyristor Controlled Series Capacitor, TCSC) 14t — #] it = il #5 (Unified Power
Flow Controller, UPFC)3 — R %1 %c it RiE FACTS #5885 X — R FIE T 7] U
MTHEFHREANARRERERA TR IRGMERSRENE, EIITIER
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AR FE
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HMAERME SIS . ih, FWERNDT EShME R SRR AR, AT
— M B Eh S EThAMER AR MR IR BB IR, MERTRRERARFEEES
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%o ZEEE B HREEE S HAMRE, B TIhIhER T e 4
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BroiRY, EMATIIRERERT, RANRENS A B EREIRF <
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(a) FFERAMERT (b) FEAMESF
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EATEEMRERENTRBB/ET, FBAMEEERS{URBEIHEHR
BRMRAELTITI RN, AT BENT AHERERTRE, FEERE
BN R A BEZITRME. FBAMERBHRNEODRETEFRESHD
faEtE, HadtmHEFKERTRKEITHESRE. Bk, EFAERREERAR
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—. MATEELIIEFRIEH K, FBAMEE s S 2 E K tEee, TR
EANEMNMBERSETEREEARMBERSEAERFRERY, Y ERS
ZEHLEITSTENMTREFBRESEESEBRNRES SR e 6 Rkt
HRB3.

2.2.2 ik TIHMERS

EEMFHRERAST ZNAT SVC F, EEBARBRRKRT ELEHF LM,
BOBESHAWENIEAE, TRT RGHEBMERRT, S#mEk T X
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Switched Reactor, TSR). & ] B 4% i 851 2% (Thyristor Controlled Reactor, TCR)EA
RUE s R 25 (Filter Capacitor, FC)S#58k, ENMHERE, HRERETHIRS
MR EIB{T. M4k, "SR (Saturable Reactor, SRYFIIMABE—E IR T
REGMATE S, FELIAMEEMRIERR

23 wf T T
X YK YK v X y, 4
IR ERE
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X

0 T
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UXX,.._ ~X
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F1 304 Jo/kvar-314 Jjo/kvar; 1 SVCERAX LXK, HBAENRAEGT, F
188 Ji/kvar-213 Ji/kvar. ERXMNEHEERNEERNEZE T RERAMERE
K. TZHENERAEEUAIGEBRRTENARER. EAGRKE2ERS
JIHF2F, STATCOM M5 & AR A i B2 i sh 25 el )87 14 e B KRS B/ ) TG 2 1A
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M E R WAMEAL B . FEERM L, WRTEEIMERERBESESHE
ZEBRNZERBEKRATL AL LK. ZTETRERELESEE
HHEXEANRAMEA S, B TR RO SEES 25,
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Hedb e Sy REB AR

FAE XERBRKBENSTINMERE 2RI

g

i

4.1 58|8

ARFrEAMNEEREREKT, BRFSZMHISEHMZREEIENERIN
TEBAR MR, R, AEHERZETHESHRERE, MEXEERE IR
FEEAZ . Bk, EZERT, BUERESHERERANEIF AN
£ ERMENAEE, RRERARGRE. REEBTHXE. HNTERE
M FEREEREERS, AEERTHRAREIMEREHRETSER
HARE ., Egitmeria b, KABEINEERBEHNSTIEE
BENABRENR, KiF T ATRECERKE M.

42 FRESHRENSERAMNBFRAN S BIRBFNLRE

AVWESXEREBSEBNOTIFMELEE, WRTURFAEEEESR
EHMEEERANERNS B UARY, RBRGBERERRELT T,
DRB/ERNEERTE.

4.2.1 B¥rR%¥

EERESHERESHAR, BRRATEENR:
max f,(x) = ITSI, (4-1)

min f,(x) = AR, +— T [Z (Csve,Gsve, + Fsve,) + Z (Csrarcom,/Dsrarcom,; + Fsrarcom, )]s

1 =l J-

(mneR,)

4-2)
KAt ITSL, NH A MBS BENBREE: Cuve, 1 Coparcon, #3159 SVC A

STATCOM EUAMERBIIEM:  Fc, 1 Foparoom, 75179 SVC F1 STATCOM
*MEIEHIRIERF: Oy, 79 SVC BIFMEBETT,  Ourarcom, 79 STATCOM HIFMz
B PR ARGHFE: THEIEENITHEER: R, ATEMEVTIITEY
s WA mA n ATEAMENT AL, 57 gAE SVC M STATCOM.
EHmESBREREENTIIRLBEFRSES, R@-DATIRELEME
SHEX#EES, RE)MNATEHHSEDMEREMBRBARETERE
PRI ITSI AL B AR @d RG-1DKRB. ZHRRBEREFLT
FAMES: (1) EBRERERBESRIRGERERREHESHEKERE
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b AR ArR 3

(2) BEXH S ABEITAME, TUBEHF T AR ESERREFAR, AT
50 555 A A v R B FE AR A B T PR SRSt [B] B BB R R
TR ESHERE R EREEA:

C ={Us:Usve3 Usrarcoms Gsves Ostatcoms 7 (4-3)
R: U, ARBINUREE; Uy RN SVCEEBE: Ugrcom N STATCOM
BHIEE: y AEREHBHOELASE.
REZENR:

X={X,;X,}

X, =1U,:6:0,] (4-4)

Xo=lWUauras 150,]
A X ARRUREZE:; X, AERWREZE: U, RN EEEE:
ONZRMBEMA: O, ARBIRETEI; U, NEREE: a NERKRRK
SRR p REAR: @, ABRBUREL.

422 HREH

ERAEES, BRTERRBAIRENIRGEFERERS, ERBIX
REHI S ET RS, ATINERTEIET —ErIRE.

(1) BEEUNRTHEHLAR

RRENREFEFERE TRBAR, WV RTIRRRHTE. KRR
BERLKFR. MLFBABEMENRENTREBRIIRREREE, RiE
LRl K (4-5):

By =Py =Y Myylio DB e, + S M6, P i

J=1 Jj=1

PLc Pryc

Osi =0 = 2 Mpp (i, NG, + D MG, )Qioes, = BV i,
=]

Jj=t
D 2 2
2Eo.cs,A('jW:,ACj 2 ‘Pr,ACj +er

) 20 e er,Ac,- 2 Pr?ch + Qf, 4-5)

2Rjj P +Q2

st.ACl« = (l+¢;;) r.AC;

2X,

— IJ_ A
Qlos.\' ' (1 + 8) Qlo.u}.
I/sf _I/’:iz = 2Rj-j1)",ACj + 2Xj,jer + Rj,j}:;osx,ACj + Xj,jQIossj

O, =X, Bac, ~ R0, CXP, . =CRQ,
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Hedu s SR FEM AR

Ref, B, MQ, AUFTE i NZRHAMEDIEDSG: P, W o AR
% hi N AT RABNSHATIREINNE, B, Mo, ARETH A i bR
BUENMETIRENTNE, BATA | MIBRNBE W, RRE | FLR
RUFHBRREEETS: B, W0, HEEEE: & HERMIERE
e v, Ry, HBINE j FTRARERNERABEEE: X, FIR 5%
% REMABNAINAE: 0, N5 j FLANAHFRMAZ: XA R A
RRAH PR BEN AR R P, 1 Q, 4B N RAH IR HHEME

AR, EEXBEEM, . M, CHTERE:

—1, 37 R £ BRI

My, j) =1L W RR BRI i
0, WRISHREHE

L R R R BRI R
MI(I’J)—{O,ﬁﬁE

1, 4% %/ S5 40 57 [B] BG4 R )
CG, j)=

(4-6)

-1, i S5MLRRRiIRE
0, £RE&A BT IHSLIE B

EHEHREGEYT, ESRAREGBEI AR, EXRGESTHREDNS
P, EXHEREEME, ¥ —WREANLIITIRFEFEEME, REWEE
BRREUR, TREEARARBET R, XSPHREFETEHRTENT
#RE, SFRAFRFHHE AR E N E B

Q) ERBEYUR

FHEERDIBFBEMENT, TRESERARAEBRAREERE S TRE
¥, RRBTRESERAEDSENNEDNSFESHENTEANRS, BETR
SR INE 4-1 BT

L/
s.0C; P e

B 4-1 BET RN BR
B 41, B, o BTH ) ARIERERHE DR ¥, TV,

SHRRE j RERLBIERAZIROAERE: P, RAF j FERLEN
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HIE B ARFBMTEAR L

ZMMAR LI R, FnRjREREKBARESHE: P, RAB I MRS
SRBHERTRABRRBRANFTIINE; B, Rz LRBSNHFY
W, SRRSENDERRIEL; P,, MO, HHRFRE INTHREFL L BB
B[EANWEIHRNEIITIER. BT VSC HBRBLRRBCETITZE, "HELHT
RRMEEANRBY B LT R EiEH. AR ERTRRFEL
WTRMT:

PPy + Py = S My s DB, +D My P ac, @7
=1 7=l
o= 0o+ o, = 3 Mg O, +3 My, )0, ~BYV  (4-8)
= =

BRBNE RS ERIRRIEME, BETH P, " P, EREK.
ET W, BEH R ERMRT T2 R BN
Py, =1+ BB, (4-9)

) BIEETIMEERE R A ETRAK
HFEMATREN LU Z A FEXERE, FHEELEANE
MM R g, FARAEE. N TREHSEDHERENTA

i=12...n,,,» FLERKRTRFRN:

Q L0y SO (4-10)

Ve, <V, <V ac, (4-11)
P, <P, <Pg (4-12)
Q. <0, <0 (4-13)

Al ETFRAREEHERABTRELOR: BRSHATHEAENRE
BEMZAT, Ak, B, IRERTEEPRY; SN ERRY
R: HEELFHSEINMES R B ETERN TS BEREERA, URIE
AAOEZ NI ERBEFREIET.

43 ETEBIREENS BIRRLEE

SR t AL E IR (Parrot Optimization Algorithm, PO) R —Fh i B ML B K A H %,
HERBRETHFPRABROR R, MR, RRAREST R, XET0ET
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LRI RFEB L F R

DOF A R RS R R AT R LR B F R IR . 4R KA EEEEREN
TR B, SZAFAKR, ERSRHEET, MEPHEgMEE
FRIERI BT SHENER S LRI AT —F. ZMTERSFRFD
AFHBRYIT HRIBENLE, RREFREMHSHENE. ELHFEANRR-ITAN
Mgy, BRMAREERFRNEENRN, FREETBARERRK
R ZEENBIGSHEREHN TR, KFHEGHTRERARBE
., HEER TR T EE .

43.1 BRRSMELRIE

BERM, BREINEZEEGRE. F8. KEANEEANBREPE,
HMUREWE 42 Fi. BBV EREN N KV EREME, tHEER
BREMAARFENE, HREREARENE#ITHRFFBER. B
BRBGERENRE. F8. TRAXEEANBEARBRRFTN, EILE
REIREROBEER ORIV E T ZBB 5T ANANVE., B
AR ES, MEEERSRIEKNIES, MRBETREET3(H
EN; HEVEEE RN, hTERNRE, ENETITAERERRR
KATBI AN SRR EMERAL, MR ERIFE L —BRIE; YL R AS 8
B, BWARLERBESY, BAABRROFESEISIE. KWEH
BEWRMAREEN: —KEARERAREINERTN, A—RKUEEZTHE
FAERERIT . EBRINEET, WRTANRKERRFERENESE, B
KA HATF B LA B AR A O B T AR RN —XEAENEF
ERBEREMN . XRIPIA T 5REBN RRFFERE R, HELEHRER
TR K SR PR W AL B, XA AT PR A H RE B B A B B 2 AN B0 Bk
LASRER Z 2 B3
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Hdb AR B AR

i [
| L
- | e |
T BRI
| REER | A ) -
: R AT ER | HERBEE
[ - ] i e e
Mt s oy |
s s |
| BORTOREH | wEREER |
BLitisa | GiE REE—_
iEmE \' | |
| BB T R | wERSEE |
SRR AR i - 2>
REREERAF ..
HEH A
BOAEEAMT | #ERmaR_ | | |
BITAEIE [T > REN
= p s
46 L Y shses) EBNFRAZRRH
G
Kl 4-2 BRGAL FIEIRE
BAIREETRRINT:
(1) B wIaatk

RBBAIE N, RRIERIKE Max,, LARIERER FILA by AR ub
Bk T oy SR AN
X? =1b+rand(0,1)-(ub—Ib) 4-14)
KA: rand0,1) ] ETEHE[0,1THBENAE R — N X NE | RIEREHYIGENE.
Q)R EITH
AR EES, R AR EcBdRaRETHNENIHRE K
KRGS EME BT MMEE. Fi, MEEEFHTRETUAUT

2t

)Max“ﬂ . X! (4_15)

mean

t

X[ = (X] = X)) Levy(dim) +rand (0,1)- (1~ —

iter

A, X7 A% | RESISTE (NI B X 9% RESRSTE 1 B 2B 4k

HORLE; Levy(D) R Levy 4 A A B0 S S50 05 1S ST 3 (8 R I REL B B
BRI ATHR: X, BRAIEEANBREE,  RRLHERREG X
HLF B THIRLE, T R(4-16)% 48

A
X =—>. X, (4-16)
N k=1
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Levy A RFER@E-17)K B
(

- O
Levy(dim) =~
v
M~ N(0,dim)
{v ~ N(0,dim) (4-17)

1+ y)-sinZ)
2

0'=( l+y

1+y -
—7y.y.02
5 )7

I(

() BT

BREE-—MREETXRNEY, ENEBITAFTESRRARTIEA
SRR, EREEREHLE—BRNE. HIRRRA:

X = X! + X, - Levy(dim) + rand(0,1) - ones(l,dim) (4-18)

K : ones(l,dim) RoR 1xdim R E: X, -Lew(dim) RA-ET Levy #7iRE
HIBAE: rand(0,1)-ones(l,dim) RRBEHERHLEIED B 1T 4.

4) WBITH

EREANBESY, HBE4ZNRELNE. ZUFREEESILH M
AREMBEBETANESTERENEFIT . EPOERMY, XHMHITHNE
ERBHREAESA, HELHHENROMNERESHER L. ZFE
SREATHUTHZEREARAER:

0.2-rand(0,1)-(1- v ) (X} = Xn, P<0.5

4+ axner
X = (4-19)
0.2-rand(0,1)- exp(~ ! ).P>0.5
rand(0,1)-Max,,,

z

t
HH: 0.2-rand(0,1)-(1- v

) (X} = X)) RABRE M I S BT 2T

ter

s 02 7and(0,1) expl- o) MFER IR 3R 20 C 5

ﬁo

(5) XPEE ANBRMT A

EA—RBAM, SERMEXFEEANKERE, BEABAF,. s
ARBEMARFEEHSEA-EIRZEUIRCTEAENIT R, vTHEER
A
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X*' = X' +rand(0,1) - c08(0.57 - —
Max

_"‘;_ (4-20)
- cos(rand (0,1)- 7)- (=) (X = Xou)

iter

K rand(O,l)-cos(O.Szr-Mt ) (X — X)) RRBRSCHEARBE,

ax.

Her
2

cos(rand(0,)-7)- (= a’X P (X7 - X, ) R MR B P A IR

iter

4.3.2 BT B I HEZRS TR T3 7%

WRIESE 4.1 TROHE, ERUEHPREAMZRERNRE, M8 &b
EREERARERE. BRIALHIEREN T TR SHETARL, B
MERBRBLFRBTRENLAR, BILASRE T —METHEAS BN
EINMEZRET R, HXNHERADETT EBST. EXNTERESU TR

5, HUN,,, RATEGHRBRAEE, WILEEARFGTRRNT:

(k) =k =N,y <O
h(k)=1-k<0
h(s)=s-8S,<0
h(s)=-s<0
A k RAREXEIMEERBERGURS: s RIRELIMERBENEER;
S, RALMER BB RN ZRER.

ETEAIREENISELIIMR T EBRE AR ENE 4-3FiR. AEF
ATLLE H, 8id PSD-BPA #% STATCOM. SVC %5 EThAMEal. FRIGEBER,
HEEEEHMBRATR K STATCOM. SVC SHlAHR &4, KEBMEE
BAINEhATE, FHURFEEMENE. ETF MATLAB {38, @il
PO H¥k, {f PSD-BPA [1] MATLAB £ &%, FF&id MATLAB [q PSD-
BPA {5 KR, BEIHMNHRMN RS, FHi@Eid Windows HE T DOS iE
B> LT PSD-BPA 5 MATLAB WEEAE, R T HE RSN T EEE.

(4-21)
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__________________________________________________

} BPA \ { MATLAB :
] 1 ] ]
' . ! [ BRI |
B v il P RO, D7
| [emEAR l | Eaw R :
: EEAGaEn | WASR | FE e
! T : R :
T R R
P PYTHON !
st |wenpal
AR !
[ ;
& 4-3 BPA-PYTHON-MATLAB B & 146
4.4 B 5
AT B BREBE A IEN=300. & AERKE Max, =1000 LK Levy s 1

My =15. FHEEMRERY BN HIMGE X #HT BEAAT .

Bt K E 4 IMGF X S SVC IR AL EL B 10 @k 17 3R %, El4-4feom T ot
AIEPOR LIS T L., R BN, SUHBIPOEETE F AR LUt aT
BB, ETMZEHEIE (EHITM 220kVEL) BB S2MVarfJSVCR&Z )G,
H B EEIE3)-0.991,

Parameter space 100 § _ Objectivespace

F1( Xy, X2

)
N
Vie)
Best score obtained so far
o
3 el o) 9
=

~ 100 020 |

e e
0 =
: 0

= T

X, -100 100 2 200 400 600 800 1000
Iteration

El4-4 3 IMGF X #SVCHE & P05 H fih B ik e sk h £ %o £k

PAFR E 3 IMGF X A A RB 40 i BT PORE BT X HSVCH)
M E T RFTHNURME, THEERRY: ETANGMEIZE By E 52M Var
KISVCERER, RERBIILEBAHIEBEH-0.82. ATLLIFHSVCESSTATCOM
MM EREEDELIZMEAESR M. ARG R T, 7EHmE
SHEREMHRASEFRAEHIMNNEBRT, SVCHEEFREBNEELF
FIE AR .

ET Ekath, #t—S8H T REES it XEMshE LM E
FE, BEERNRI-1R.
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Hdb s ARFEW AR 3L

#4-1 M BRREE R IMERUEE TR

EESVCHI:E STATCOMAE HECESTATCOM
X 1 SVC .
% RETR RiBE BiE B3 R B
TANGMEI H TANGMEIH A
IMGF H#: 51MVar -0.990 # 170MVar -0.940
DENGGAO DENGGAO H
MMDLXN 1 61Mvar -0.948 D 133Mvar -0.934
JIANYUN H 0 JIANYUN O
YDYCX 1 77MVar -0.981 4 7SMVar -0.955
QINGYUAB 4 QINGYUAB i
BJZC 4 71MVar 0-980 42 191MVar 0.941
HUANGPUC HUANGPUC
SYWS WO -0.995 AmE:: -0.937
S8MVar 139MVar
ZHUCHANG ZHUCHANG
ZHIL e gmE== -0.998 HrgE -0.937
53MVar 141MVar
BJ3 220kV BJ3 220kV H
MMJL 42 47MVar -1.003 O4% 154MVar -0.938
LIANHE H 0 LIANHE H 1
FYsz 3 60MVar -0.976 #: 35MVar -0.981
HUANGGAN HUANGGAN
PCZ) RiRmE:= -0.946 RagnE:= -0.940
64MVar 99MVar
WUTONG WUTONG
KPMH 14 80MVar -1.003 0% 119MVar -0.948
QIANFAN i i QIANFAN H
2z 14 49MVar 0.927 42 35MVar 0.951
LAIAN i O# LAIAN H O
RIJY 70MVar -0.972 191 MVar -0.939

MF4- 1M UEY, REFRMOERESS, HEE5HRT. Sidxthsy
SRR, EHRFESHEREHRASEFRAEHHINEBRT,
FEXIBAEESVCE BB IRE MM, TH4 X850 5 R HSTATCOM ¥ & 7 &
SEIR B R

NBAEFTIRSNA T TAMERC B IReR 1A A, NERERYE IMGF HX {E
KL RE, B RGEREAREENEFTRBGEMr. LRBBEWT:
7£ TGW Z TANGMEI %y s 2838 80 YGW 25 vl XIS = M i i i, #sE Rk
AERAN 0.2 #F, RRLERTIAN 0.1 (BN MUBE BRI AN 0.3 ). % B HR
BEETLREMETHA I EREER, REFEIERINETIHE
REAEGASIEPNBEELHERE . NS5 E X558 U3 B i
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b e ) RFW A 2A GRS

(CATHONG) B BB R I 3 IE R FF o b, 3R B i 4-5 Fos.

HT vHi STATCOM Rkt Fati B, &H# 7T HEEMNEREET
BRAHTHE, B4-5 AEERTHEEARGRPBILRREFBENTE
%3, 43745 TANGMEI, TAISHAN fI TONGGU #£:# A\ 169Mvar K&
STATCOM . [Fif, X TERGPER 169Mvar K& SVC 5 STATCOM %t
RAFEREET, mE 4-6 FTR.

Jin

B 4-5 (B M S B AL B
L E 4-6 nTLLE H, TANGMEI B ZEBAREAN 169MVar ff] STATCOM 3
B, WEMBHEREHEZREARE, ANBE T THERENARRER,
REFEFEWEN B, EABERFHNKY4EE IR ARE, EHREE
FAHFART, SVC KW T AEENKERNEBRAREE, MEIA
STATCOM HARJ5, BRERSEINNAFRHELD, EEREEKELBRIR

=,

1. 060

1.058 |
1. 056
1.054 |
1.052
1. 050 F
1LOAS F
1. 046
1LLOY

L0412

1. 040

El4-6 ANFEH S A B STATCOME & L RSt
FHESTATCOMEE B AN KRG Ee IR T, FEFER220kVA RS H D47
BAHEE T100MVar. 169MVarfli238MVar =N E AR EHSTATCOME % .
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Hdb s R AR

B AFRBEE TR T RIS ENRNRE, TR EEN3IEERE
HEAERUNERNE, RE S RanE4-7H0R .

AR EIh &

TANGMET220kv BFZERC 71 100MVar () STATCOM
—— TANGME1220kv BEZE ¥ 169MVar (I STATCOM
TANGME 1220k v FF2E 0 ¥ 238MVar fISTATCOM

1. 058
1. 056 4

N
/ \*\
1. 051 / \‘
‘ \

\

1. 052 /
1. 050 / R
. pu

1. 048

|

1. 016 {

|

1. 011 !

1. 012 (3

1. 010 A

1. 038 T ',]- {I,

F4-7 BB AN FIEESTATCOMH( /5 CATHONGAL & 25 F e 5t L
Ba-70i B4 REW, HUSTATCOMZA £ M 100MVarid 7+ £ 169MVarki,
BEHERENNAKRAREE. EEEEMERREI PP KE238MVar,
BB AN G IR EET AL, HRERABAENKEREL LA, 420
EUHIEER, KREESTATCOMTE A &% bt 77 TH iR I AR K T .

#%4-2 STATCOMANH A &N B ME T A

STATCOMFPL B A& (MVar) LB RAR(TT)
100 125836.2
169 179692 .4
238 215192.1

HNBAESVCE B SRR AR, AfRad i EERNEBRILERE
EEFHTRGME . EEIRARIES, BREBEUTUMSRHITNH: T
SVCERE %, UAKFETANGMEI. TAISHAN. TONGGUHRFEL 4> 532 N\ 52Mvar
FISVCH=MEEHR. E4-8@)RR T NREE T R T B4 B £/ 3025 m Bz i
2, BT BRREAMIBN BEREERMEREABR.

EAEEMRMLEIED, T TANGMEI &£ 4 7l % B 52Mvar.  169Mvar X
350Mvar=FfSVCERRE A R H#HTHENK. B4-30)BRTARBERET
FE R SR dh 2k, [FIRT 18 1%52Mvar lISTATCOM [ %t Bk Bl 28 DLt 3% B 2%
BE. KREREH, SVGCREEHREXHYRERIELM R, BMHE
AE TSTATCOMRI H BR MM PFE, BiE TREEUN RAETESE
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b I RFWA- A8 3

EREREREE.

TANGME I REZEAC ¥ 52MVar(1Sve
ARAECE L) tME &

——— TONGGUCHFFZR AL ¥i52MVar(tJSve
) TATSHANFEZEFE ¥ 52MVarfisve
1. 055 - / &
| \
f \\ ——
1. 050 \\\>
\-"'\h
—_—
1. 015 H “
|
1. 010 T T T T
0.5 1.0 1.5 2.0 2.5 3.0
ey =
(a) fcEHhSAH
AL 2 TN F M2 T
i OB TANFME 220KV BEZE P ¥ 52MVarSTATCOM
TANFMET 220KV RFZEAC L 150MVarSve
TANFME 1 3500KV EFZR B PI52MVarsSve
1. 050 | -
i
|
1. 015 |
|
1.010 A
)| GEND SR e e MM QSN [ A T T L T T 1
0.20.40.608 1.01.21.41.611.82.02.2242.62.83.03.2%

(b) L A AN
148 i B A C ML B A B S LR R L
BRERFESHESTATR, EHRAZERET, REAFRFEEH,
STATCOMRI B A REBHEEM, BEFRELE, SVCHIMHEETTREE IRH,
Wi SVCESTATCOMBR AL E A R, ZHGFFPSVCHRIMEMRBR, LI
HHEZhEERT, SVCEFERBUERAFRAEBHir, HEREAKE LMREE
E. X—ZEWANNATIMER S ERARIE BIREE T EENSHKIE.

4.5 KB
ABET AR EN ERIATA, BT B BB R B RMEH
A% BARRERABE, URAETSRERNMBRERENEG, &

¥ MATLAB [3IE4#EE 5 PSD-BPA FHMTEENALE S, WET
STATCOM 1 SVC TLIhMERTERIER, EELSBERIMELEMXT SVC M
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S
STATCOM HIRMEBAEH#HITTRRE. BE, W AEAEEIMEAGE

sk, ST MNKEIETIAMELECE S R . B0 BEIE T FriRRgE
FEAIMERNME, BHESHRESE.
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b A KEFEM AR
FIELEPLERE

BT R THELERUEENHAARZRETZREMNG R, BOW
FEMMERGEEBENENZW. LFRETY, BENEEZ KNI EEHTR
M AEERZ TS RESATEER. shA L IAMER AL H Radm &
Be/1, REBAMIFXERRZRGBRERY, RUEERERTRAREREH
BTREMR. XN TERBRKAAWIZLINIMERAEE RE, #HT
—MEMBRTAKE, XA TEENEELERETE, FTERATERSHRE:

(1) ZETHEBA FACTS ZEEMESTIE, SMEERABEREENE
FRIZTEEPRER, EAX STATCOM M SVC & &#H4T T fexTEL, BAFA
TEXNREXBZITSEOEW, AR IEDMMERAER .

() B HRBRKAAVBRIERENE, F6ERAGKSTRENZER
MEEERR, WETETHE-ENRBENRS R EESTEL, FHEH
ETHPEBEMNEMN S XA, S 7T #EHXKENPS IR MM E T A
PLust TEEE39 A2 EL s M Ay fl, f5Bh PSD-BPA /i ELBGIE 1% 5= A 1T 1.

(3) TENI W AMEX A L, SXHRA MR, S8 HMESE
BETHRE, MEESHERENGE LELFHEEFRNE B Es, 3+
ET YRR B W60 E AR Bt . sRBZER, SIABRRAEZPO),
HREVEWSE S £ Bin b ¥R )1, FH7E PSD-BPA FE T HREEEHE, ¥
IET TR 5 Bk a A .

AEXRHUIZHBENELNEE %, EE5FETENERIEN. TEHER
REGERSITHALRETHMTRE, ESMURBEMAMEFEE . HN5iETE
ST, BMABFEINTRAREANR, ZXIFSHUSHEIICROTINEE, L
N F A 4 & A A R ST E RS AE . Ah, BT R M RIS
SIMERENMEHSHERI RSAT HREWE, SEFRTHE PR EHE
RPN E . [, REXFAVIERE 7 BRI EE &K EH
PN, BELESEAZ BERGRTH, ATESEETEERERS, FE
ITHEEREN DM, BEEFESIANGENTIH®RRAT, @dEHBEAE
BEHRMMERSZITHE. K, EERgEY, B ENRERILT RS
SEFEREC LI RLEN T, NHSREARBRHEMLE, FHTET SN
BRETXAMMEHET TN, BN, RSB ARBREER T
B, WRNEREERR
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