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HcexoaHble JaHHBIE MO ASCATH Pa3THYHBIM
IMEKTPHYECKHM Harpy3KaM yila oTXoAame
NTHHHH

Pacuer napaMeTpoB pemRHMa
padoT IMMEKTPOABHIATENESH:
1. peHM X0JIOCTOrO X044,
2. pe®HM KOPOTKOTO 3aMBIKAHHA;
3. HOMHHANEHBIH PeXHM paboThL

Pacuer 3HepreTHYecKHX TMAapaMeTpoOBR NPH BapbHPOBAHWHH
HAMpAMXEHHA B Y3 MeKTpHuUeckKoil Harpy3kd ot 0.8 mo 1,1
o.e. ¢ marom 0,01 be3 u ¢ HCnonEIOBAHHEM HHIHBHIVAILHEIX
KoMneHcHpyrwmux  ycranopok (YIIEK wuw  VIIK) mo

KOMMNCHCALTHH ]}EEKTHBHI'JFI MOIMHOCTH H MIOTEPE HATNIPAMRCHHA.

Briand pesvibmamos:

JHEPreTHHeCcKHe napaMeTpsl B PYHKIUHH OT HANPAKEHHA B
yaqe anekTpudeckoil Harpyskn: P(U), Q(U), S(U). AP(U),
AQ(U), AU(U). tgp ¢ KOMNEHCHPYIOIIHMH H De3
KOMIIEHCHDVIOLIHX VCTAHOBOK.

l I

Tabnuanas dopma ['padukn

DKBHBamNe HTHPOBAHHE [MapaMcTPOB

I:I'IDDP,H.HHRTHDE' CYMMHPOBAHHE MPH OJHOM H TOM HE 3HAYCHHH HEHPH}I{EHHH]

[ 1

JKBHEAICHTHBIE napaMcTpEl

B TA0IH4YHOH (opme napaMeTpoB

I'pathiky IKBHBATEHTHRIX
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HcxonHble TaHHBIE MO JECATH YaIam
OTXOOAMEH THHHH

Pacuer sHepreTH4YecKHX MNapaMeTpoB OTXOJAIICH §THHHH B
YCTAHOBHBUIEMCH  pewHMe pabdoTel nNpH  BapbHPOBAHHH
HanpamxeHHa B KoHue THHUH oT 0.8 1o 1.1 o.e. ¢ marom 0,01 des
H € HCIOONB30OBAHHEM  HHAHBHAVAIBHEIX  ABTOMATHYECKH
peryaHpyeMmsx KomneHcHpyrmux ycraHoeok (YIIEK u VIIK)
M0 KOMIEHCAIIHH PEAKTHBHOH MOIHOCTH H NOTEPEL HANPAKCHHA.

Brigod pezvibmamos:
JHEepreTHYECKHE NapaMeTpsl OTXOAAIIEH
JHHHH B YHKIHH 0T Hanpsxerus: P(U),
Q(U). 5(U). AP(U). AQ(U). AU(U). tgp ¢

KOMIEHCHPYIOIHMH H 0e3
KOMITEHCHPYHIIHX YCTAHOBOK.

Tabnuvunas dopma T'padmkn
I ]
|
JKBHBAIEHTHPOBAHHE NAPAMETPOB
(MoOpAHHATHOE CYMMHPOBAHHE MPH OTHOM H TOM K€ 3HAYEHHH HANPAKEHHA)
|

JKBHBANEHTHRIE NAPAMETPEI I'padhuxy IKBHBANEHTHERIX
B TADIHYHOH hopme napaMeTpos

t MEEEB S Moj B0 Odkecstedk®O twOMUjlkO  djCists
skotsHWh j2  dzd dzd g

[ Odedzr 2 @ 3j ssH f tsL o tsdadedr st ts JHzOdA] lsizts j

ftoesd3" Mzso 52 Y SHMISOdzydd Htsdzy da®I dz@ASESHJ |

09%,,. dgj HsMPIEKOISEGts B SBHO Mdzj Hizjls BG&-dzj Ml
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270052
wnds2 = h+‘”:m wnds2 = 76419 x 100 0= 052 = 78.54 x 10°
MnS2 = 22 Mn52 = 287.886 x 10°
wnd32
Km52 = 0.4 MOS2 = 171
53 o Mn52-0052 + MOS2 (unds2 + Kdus2-AUS2 - w052) 52— 77016  10°
Mn52 + Km52-(w032 — wnd32 — Kdus2-AUS2)
sy = 032 - W2 $52U = 19396 x 107 °
w052
2
Km52- w52~ + M052-w52
Pad2 = 52 PadS2 = 17.562 x 10°
. Uads2 0
2 1d52 = 22875 x 10
Xks2” + [—Rm)
s52U
Uads2?

Qad32 = 3-{[(1522—}{1:52 + > ] Qad32 = 1.46821 x l{J'_1

Sad’2 = ‘J Pa.clSE2 + Qad522 Sad32 = 22.891 x l'[]'3
CkeaxuHa 3.3 U153 0
U153 = 380 Un33 = — Un353 = 219393 x 10 cosp33 =084
3
153 = 0.885 P253 = 22000 — P253 1053 — 44063 x 10°

~ 3.Un53-53-cos(53
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XKk53 =124 Xm53 = 10.109 R253 =0.174 sn33 = 0.027
AU353 = AUSI

Uad53 = Un33 + AUS3

Uad53 = 207.158 x 100

nnds3 = 750-(1 - sn33) andS3 = 729.75 x 10° n053 = 750
wnds3 = L:;m wndS3 = 76419 x 10° i S
R MnS53 = 287.886 x 10° M053 = 171
wnd33
Km53 = 04

_ Mn53-w053 + M033-(wnd33 + Kdu33-AUS3 - w033)

w33 :
Mn33 + Km33-(w033 — wnd53 — Kdus3-AUS3)
(53U o w053 - w3
w033
KmS3-wS3° + MOS3-w53 3
Pads3 = Pads3 = 17.562 x 10°
33
2. Uads3
s 3 1d53 = 22.875 x 10°
3
XkS3™ + [sts )
s33U
2 Uad532 4
Qads3 = 3 1453 XkS3 + Qads3 = 1.46821 x 10
Xm53
2 2 3

Sads3 = |/Pads3” + Qads3 Sads3 = 22.891 x 10

Ptps := PadS1 + Pad52 + Pad53 PtpS = 52,608 x 10°

Qtp5 = Qads1 + Qad52 + Qads3 QtpS = 44029 x 10°

2 )

Stp3 = \/Ptp5" + Qtp3 Stps = 68.601 x 10°

s53U = 19396 x 10

Kdu53 = 0.0043

w033 = 7854 x 100

0

w33 =77.016 x 10

2

3



APxt5 = 022 Snt5 = 63
APKtS = 128 K5 = 15
Ukts =45 DO =24

Ixt5
AQxt5 = Snt3- E

Ukt
AQKtS = Snt5-——
Qe 100

Utp5 = +[3-Uad51

cosptpd = % sinptpl = %
a5 S0 .
Snt5-10° @35 = 1.089 x 10

APt = lWﬂ-lAthS + Diz-APktS.)

AQtS = ION-(AthS + BSE—AthSJ

ASES = | APES® + Ac:rrj2
3 |
RtS = %?-Ums‘
Snt3
2
sors — UntS~ 10UktS
Sntd 1
AU - Rt5-Ptp5 + Xt5-Qtp5
Utp3

Uvtp5 = Utp5-kt5 + AULS
Pvtp3 = Ptp3 + APt

Qvip5 = Qtp5 + AQtS

2 2
Svips = Jmps + Qutp$
RIS = 0.023 XI5 = 0.019

APIS {Pﬂpj:"' + Quips-| RIS

,,
Uvtp3™
P3ad51ad52ad33 = Pvtp3 + APIS

AQI =

186

Unt5 =04

0

AQxty = 1.512 x 10

0

AQkt; = 2835 x 10

0

Utp5 = 358.808 x 10

cosptp3 = 766.863 x 103

APt = 1.738 x 103

AQts = 4874 x 103

ASt5 = 35174 x l'[)3

RS = 516x 10~

Xt5 = 114286 x 107 °

AUt = 21589 x 100

Uvtp5 = 5404 x 103

Pvtpl = 34345 x 103
Qvtp5 = 48.902 x 103
3

Svtp5 = 73.109 x 10

[Pﬁpﬁ: + Quips~|-X15

2
Uvwtp3
Q3ad51ad52ad33 = Qvtpl + AQIS

singtp5 = 641811 x 10

3
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APIS = 421 x 100 AQI5 = 3478 x 100

P3ad51ad52ad53 = 5435 x 103 Q3ad51ad52ad53 = 48.906 x 103

2 3
Uss = J |:U‘1P5 e 'X”)J " [(P“PS-Xﬁ - prs-ms)}
U\‘tpS thps

U33 = 54041 x 103 U3 = 54041 x 103

AU = U33 - Uvtp5 3

AU = 403258 x 10

4
CkBaxuHa 4
UKl 0
U4 = 400 Und = ? Und = 23094 x 10 cosp4 = 0.81 snd = 0.02
3

P24
nd =092 P24 = 37000 Ind = 0
L 3Undndcospd  Ind = 71665 x 10
Xk4 = 0.887 Xm4 = 7.646 R24 = 0.075
AUS = -23.127 Kdud = 0.0039

0

Uad4 = Und + AU4 Uad4 = 207813 x 10

nnd4 = 750-(1 - snd)  nndd = 735 x 10? n04 = 750

2-7w-n04
wndd = Z’"ZT‘?“‘“ wnd4 = 76.969 x 10° T T 60 w04 = 7854 x 10°
R 2 Mnd = 480.713 x 10° A =3
wnd4
Km4 = 0.06

Mnd- w04 + M04-(wndd + Kdud-AU4 — w04)
wd = 0
Mn4 + Km4-(w04 — wndd — Kdud-AU4) w4 = 78403 x 10
whd — wd

e Ol

.
Kmd-wd” + M04- w4

Ry = =" Padd = 3384 x 10°
Uad4
e S 1d4=4839x 10°
puc+ (2)
Y s4U

B

P ) Qadd = 1.7007 x 10°
Xmd

=
Qadd = 3-[144‘-)&4 +
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3 ]
Sadd = \‘ Padd” + Qadd” Sadd = 1734 x l{l3

3

Ptpd = Pad! Ptpd = 3384 x 10
Qtp4 = Qadd Qtp4 = 17.007 x 10°
2 3 3
Stpd = \/Ptpd” + Qtpd~  Stpd = 1734 % 10
APxt! = 0.29 Sntd = 100
APkts = 198
Uktd = 45 Untd4 =04
Intd = 22 ktd = 13
AQuts = Snts AQutd =22 x 10°
100
Ukt4
AQkts = Sntd-— AQktd = £5 x 10°
Utp4 = f3-Uads Utp4 = 359.943 x 10°
Ptpd Qtp4 -3
cos = —— sin =— cos = 195129 x 10
ptpd Stpt ptpd Stpt ptpd
Stp4
pd= -3
= 173403 x 10
Sntd-10° Bt

APtd = 340536 x 100

AQtd = 2335 x 103

APt4 = lmﬂr(Ath-'l + |.342rAPkt4.’

AQtd = 1000-(&th4 + L342vAth4)

3 3
ASts = APt~ + AQHd ASth = 2361 x 10°
3
Rtd = M1—'LP]'Unt42 Rtd = 3168 x 10 3
Sntd”
]
4 4 -
Xed = oot 10Ukt Xtd=T2x 10 °
Sntd 1
AUt = 4 Pipd + Xtd-Qtps AU = 3.7 x 10°

Utp4

sinptpd = 980.778 x 10

3
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Uvtpd = Utpd-ktd + AUtd Uvipd = 5403 x 10°
Putpd = Ptpd + APt Pvtpd = 3733 x 10°
Qutpd = Qtpd + AQt Quip4 = 19342 x 10°

] ]
Svtpd = Jmpa,‘ + Qutpd” Svipd = 19.699 x 10°

R134 = 0345 X134 = 0287
(Pvtpdl + anf'}-mu 0
AP = . ' AP34 =43586x 10
Uvtpd™
(P-.1p42 + Qvlp-iz}-}ﬂsd 0
AQ3M = . AQ34=3815x10
Uvtpd”
P3ad4 = Pvip4 + AP34 P3add = 3738 x 103
Q3ad4 = Qvtpd + AQ34 3

Q3ad4 = 19346 x 10

(Pvtp4-RI34 + me-ma)T . |:(Pvtp4-X134 - me-msﬁ.)]z

U333 = [|Uw -
J[ . Uvipe Uvepd

3

U333 = 54041 x 10 U3 = 5.4041 x 103

AU34 = U333 = Uvtp4 AU34 = 1.266 x 100
RI23 = 0322 X123 = 0267
P3 = P3ad4 + P3ad3jlad32ad33 + P3ad6ad7pedSped? P3 = 159.792 x 103

Q3 = Q3ad4 + Q3adilad52ad53 + Q3ad6ad7pedSpedd Q3 = 161.157 x 10°
_ lps® + Q373

AFd 3 AP23 = 567.894 x 10°

U3

(1’32 + Qs?'" X123 0

AQ23 = — AQ23 = 470.893 x 10

U3s©
Plad4567peds9 = P3 + AP23 Plad4567peds9 = 160.36 x 103
Q2ad4367peds? = Q3 + AQ23 Q2ad4367peds?9 = 161.628 x 103

35 ]

U2 = j[us + (3 'm;f}m)} + l:(P3~X1231;3Q3-R123}] U2 = 54215 x 10°

AU23 =1U2-13 AU23 = 17484 x 1'0{J
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3 CksaxuHa 2.1

U = 1400 Un3 = % Un3 = 808.29 x 100 coshp3 =083  sn3 = 0055
3
n3 =081 P23 = 45000 In3 = . nnd3 = 2835
= 3-Un3-n3-cosd3
wnd3 = 0

30 wnd3 = 296.881 x 10

Xk3 = 6.884 Xm3 = 68414

RS = 1868 KO3 =00%61 50 3000 Gl "::’3 W03 = 314.159 x 10°
S
AU3 = -7328
Uped3 = Un3 + AU3 Uped3 = 735.01 x 10o
B _3
il MO3 = 9.81-045 = 4415 x 10°
N 22 Mn3 = 151.576 x 10°
wnd3

3
— Jszs‘ + 4 Km3-(w03 — wnd3 — Kdu3-AU3)-[Mn3-w03 + Kdu3-AU3-M03 — (w03 - wnd3)M03] - Mn3
' 2Km3-(w03 — wnd3 — Kdu3-AU3)

w3 = 297.286 x 10°

W03 — w3
s3U = T w03 s3U=35371x 107>

Km3-w3° + M03-w3
Pped3 = = Pped3 = 43.885 x 107
i85 = Uped3
2 0
ng((gJ Id3 = 20.731 x 10
s3U

2
Qpeds3 = 3.[1432-}0;3 + U}‘:f ] Qpeds = 325659 x 10*

B) 3 2
Sped3 = Jppeds‘ + Qpeds3” Sped3 = 54.648 x 10°

RKI3 = 1.098 XK3 = 0.14

APxt23 = 031 Snt23 = 100 Unt23 = 04
APKt23 = 24 1
Ukt23 = 5.5 s 365

Ixt23 =22
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Ixt23
AQut23 = snm‘ﬁ AQxt23 = 22 x 10°
Ukt23
AQK23 = Sat23- — AQKE23 = 5.5 x 10
(ppeds? + Qpeds®) ris 3
APKI3 = ' APKI3 = 2.023 x 10
3Uped§2
(ppeds? + Qpeds?) s 0
AQKI3 = ; ' AQKI3 = 257974 x 10
3Uped3
Ptm3 = Pped3 + APKI3 Ptm3 = 45.909 x 10°
Qtm3 = Qped3 + AQKS3 Qtm3 = 32824 x 10°
2 2 3
Stm3 = y/Ptm3” + Qtm3 Stm3 = 56.436 x 10
Ptm3 Qtm3 -3 _3
cosptm3 = ——  sinptm3 = —— cosptm3 = 813465 x 10 sinptm3 = 381.614 x 10
Stm3 Stm3
@32 = £3 332 = 564338 x 107~
Snt23-10
2 2
—— [ J3-Upeds + (Pped3-RKI3 + QpedS-XLB)] . |:(Pped3-}(]d3 - QpedS-RJd3)}
v.ﬁ-Upe‘B \B-Upetﬁ
Utm3 = 1315 x 10°
AUKS = Utm3 — /3-Uped3 AUKS = 41637 x 10°
. . .
APE32 = 1000-| APxt23 + 3327 APKe23) APE2 = 1074 x 10°
. . .
AQE32 = 1000-| AQxt23 + 3327 AQKe23) AQE32 = 3952 x 10°
ASt32 = J APBY. + AQB2 ASt32 = 4095 x 10°
Ptp3 = Ptm3 + APt32 Ptp3 = 46.983 x 10°
Qtp3 = Qtm3 + AQt32 Qtp3 = 36.776 x 10°
Stp3 = 1fPtp32 + Q:ps2 Stp3 = 59.664 x 10°
APKi23-10° 2 -3
Rt32 = ————— - Un23" Rt32 =384 x 10

Snt23”



192

2
Xi32 = Rt 10Uk023 Xt32=88x 10 °
Snt23 1
2
AU = k23 -(R32 Ptm3 + Xt32-Qtm3) AU = 265.562 x 107~
Utm3
2 CkeaxuHa 2.2 e 0
UL = 380 Un2 = T Un2 = 219.393 x 10 cosh2 = 0.84
3
P2
12 = 0.885 P22 = 18500 In2 = In2 = 3781 x 10°
3-Un2-m2-cosg2
X2 = 1.799 Xm2 = 15.087 R22 = 0.151 sn2 = 0026 Kdu2 = 00035
Utm3-k23 + AU2
Uad2 = NE Uad2 = 208.112 x 10°
AL2 = Uad2 - Un2 AU2 = -11.281 x 10°
nnd2 = 750-(1 - sn2) and2 = 7305 x 10° n02 = 750
2-m-nnd2 0
wnd? = T wnd2 = 76.498 x 10 w02 = 2-w-n02 w02 = 78,54 x 100
60
P2 0
Mn2 = — Mn2 = 241.837 x 10 MDD 545
Km2 = 0126
o o Mn2-w02 + M2 (und2 + Kdu2 AU2 - w02) 2 < 77986 x 10°
Mn2 + Km2-(w02 — wnd2 — Kdu2-AU2)
U= 2-w2 QU= 7049 x 10>
w02
.
Km2-w2” + M02-w2
Pad2 = mn Pad2 = 5.668 x 10°
4 = Uadl 12 = 9682 x 10°
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