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Abstract

The heightening of the dam of the South Russia 5 Hydropower Station cannot solve the problem of insufficient water in the reservoir
basin. Changing the characteristics of the reservoir and through the power station frequency and peak regulation can increase the pow-
er generation revenue. However, only changing the characteristics of the reservoir and increasing the dam will cost more to construct.
Based on the hydrological data of the South Russia 5 Hydropower Station, this paper discusses ways to improve the frequency and peak
regulation capabilities of the power station without increasing project investment, and solve the problem of insufficient water supply
from the reservoir through scientific dispatch.

Keywords
reservoir characteristic frequency modulation; peak regulation scheduling; storage capacity coefficient

SR 5 KBRS 5 R AT R
MR
T E R A MR EIR AT, FE - 465 100048

mE

AR 5 7K ¥ 3 K A B R AR AR R K R KR R LA, TR R AR, 3B kRS, T A Bl {257 R
KA R RT3 R KON, ARG SR T R 5 AR TR, AR R A TN AT TR & B3k 69 9
PR A 0 ik, BITAL SR AR R K SRR R R R AL

e 40

KA ; PR B R

158|5 VETIKEE s Hi7kek 337m, SIFIFRE 42.9m’s, BHLA
BRI S K ITERAKR TR SRR b T 2 6OMW, (RIEH) 45.5MW, 2 AEFRy R 50712
ERERWOEOLT, EmERE THEAMEE:, vk, SRS 4225h,

DI S s e v, (o L EL A R B . SR T, TRANS TR, TEMEEA (2) %, FERamA
e T =Fim RIUN T 5, WITRNAITHERIZ TR 0y 2 esidy, SUKRSRIL S Hh 3 Eesiy, H
(BLEE R MRS 4 TS,

2 TIEHR PLRTHIY TR R L S HEN, Al 1000 4E—iBHtk

A R 5 K EL I DL B TR BAR, BN Sbh, 10000 i8R KR, MERISTHIEK AN 1100.61m,
HE R 483km®, 5 e IE R 2.9 %, ZEEE T E RIBDKAIA 1101.84m; KPETEREIKAT 1100.00m, TS

22.6m’/s, FALFE 713 {4 m’, FHEZ3.03{Zm’, AEZFE FE1103.00m, HUESFE 1004.00m, A 100.50m, HITH

[EEEN) BEER (1983) , B, T2+, T, M 6.0m, HUEZRITH 42.00m, P2 S 0.424, T
SANLEIMMNEIKREURZSs KAKBITIEB LHT.  HOLIHK 234.8384m, SSiEE 2.42, Tigt0ff 92.794°

4



KFRIZESHA - F£03% - F 058 - 20204 10 A

DOI: https://doi.org/10.26549/slkxyjs.v3i5.5755

3 XMMENE=

5 YET I HE S P K i 2200mm,  H A SR PRE N A

BN KEEFTETHEERKRE 1932.8mm.,
KEERTPEA RN 34.5%, A BLETETIHIKE, Hep 3 3 Ff 5 KRR 2013-2017 FNFABEITR
VAT PEZS 246 (2 0, EVE SHESPRPROKE 7.13 {2 m's Fb (4L: MCM)
B2012 4 12 ARAGETT 5 £ D0k, Bl s ApempresE | M| 2035 | 0145 | 20155 20165 | 20177 | PR
VETSEEAT, MU 2018 4Ep RN sy | L | 026 | 1650 | 1597 | 2675 | 2295 | 1829
AR KSR 151 17, e s 2H | 028 10.86 1031 | 17.71 | 10.78 9.99
3H | 620 10.18 9.52 12.89 9.05 9.57
9 61.3%. ITEERZAECY 21.1%, BT LFERTIKE, E
45 | 789 9.43 11.18 | 1085 | 13.63 | 10.60
BRI 1 5 | 1641 9.45 1225 | 1210 | 19.89 | 14.02
&1 BEM 5 KRIKEEEEHZHR 67 | 4863 | 2487 | 1207 | 2821 | 2709 | 28.17
5 KOs (m) | R @) [KEEE (T m’) & 7H | 129.02 | 89.68 77.13 | 8099 | 173.04 | 109.97
1 1102.00 | 8164199.15 18037.3802 8 H | 21813 | 17742 | 21631 | 237.66 | 113.36 | 192.58
2 1101.84 8127067.52 17907.3973 ALK 9 H | 101.86 | 156.19 | 142,57 | 127.30 | 62.65 | 118.11
3 1101.00 | 7932126.45 17232.7451 10 H | 4502 | 6455 | 5582 | 56.89 | 5734 | 5592
4 1100.61 7831599.23 16925.2035 B AL 11 7| 2491 46.97 28.64 | 27.09 27.32 30.99
5 1100.00 | 7674364.35 16451.7832 IEH &AL 12 H | 2100 | 2448 | 3174 | 1498 | 20345 | 22.51
6 1060.00 1043002.08 1384.3601 SeAKAL /AN | 628.61 | 640.58 | 623.51 | 653.42 | 557.45 | 620.71
3.2kKEFRE M 2013 4 2017 FEIY A BEK R GETHRFE H, HEFF
AKEEEATHAELIR, (U 2013, 2015 EIRBI TiRiTEE  BABKERR 621 {Zm’, NFIEITFZHEEHRER 71312

L HE (50712 kwh) |, BTLCRIMERNELZ 2, AFE

KBTI 3:
% 2 Ffk 5 7KLY 2013-2017 E KSR
(Bf: mm)
HE] | 2013 4F | 20144F | 20154F | 20164F | 20174F
1A 50.60 4130 68.90 120.10 70.20
2 A 330 2.00 8.60 1.50 6.75
30 | 5700 34.40 81.50 17.10 78.30
47 | 5790 83.90 179.40 95.10 185.63
5H | 18090 | 119.50 172.00 197.30 126.23
6 H | 18350 | 207.50 101.70 300.90 172.80
7H | 33860 | 387.00 420.90 288.00 415.00
8 H | 45040 | 505.80 761.50 489.70 174.60
9H | 17250 | 41270 341.10 156.80 140.00
10 /] | 8280 110.00 178.90 62.00 155.00
115 | 45.00 103.10 50.90 140.50 20.00
127 | 6150 5.00 134.20 3.50 51.20
N | 168400 | 201220 | 2499.60 | 1872.50 | 199570
2013 4F 2017 45 [ [ 19 & 7 (047 2015 43K 5 T pe ik

m'o SN, HBESEEAL BREARITHERERR, ¥k 4.
x4 Fafk 5 KIS RN ETHIBESRITR

Ay 2012 48| 2013 4F | 2014 4F | 2015 4F | 2016 4F | 2017 4F
I H
32.721 | 511.236 | 395.192 | 527.401 | 461.126 | 398.106
(GWh)
D
32.304 |504.5948 |390.1679|520.8293 | 455.1424|393.1617
(GWh)
FIREEK AL
) 1097.88| 1090.49 | 1098.17 | 1081.46 | 1081.51 | 1077.33
m
FFIREEAFK
175.05| 1142 | 177.17 | 61.73 | 62.02 | 439
= (MCM )
FIREIRH,
12341 | 7931 | 12346 | 4257 | 4277 | 30.17
& (GWh)
2013-2017 £ Rit + 2013-2017 FE Rtk H e
£263.8961 2293.061
e (GWh ) (GWh)
2013-2017 43K F
B 2013-2017 2Rk A L L
WL E (GWh, 1
o, 2170.6561) (GWh, HIBREEZZEXT Y 2199.821
[ P2 220 R ) 2
= KHIED)
H)
2013-2017 4E3k7K
2013-2017 FKIK L H)
S EREAE | 434.1312 . 439.9642
& (GWh)
(GWh)

e ERSROKERE DA RS T R
FEAK 2 1.40-1.47 (m’/kw.h) THEL

F2.0 (2 m* HikEEss, L

43



KFRZESHA - F£03% - F 058 - 20204 10 A

DOI: https://doi.org/10.26549/slkxyjs.v315.5755

M EFE S5 m[ DA H 2013-2017 £ 53 4 B i 4 4.40 {7,
kw.h, REIHZEFE K 5.07 {2 kw.h [1) 86.8%.
3.3 ZHI BB AEEERRER

W& RN BN (et AR ok o, B Hilf
EWMERREMELHE, TREE RGO LEREN, B
T H AR, &R AR I SN IR B ) 3e 4 i,
KGR B RO R mEff S REEIG R ZE K OIS
B AUEMRAE R IE s s T Mo
4 INEHEX

R 5 /KRR E AR, 2 PR B EARITTAR
Y 86.8%, b IUHLE Y PPA PN _E W HL = ) 86.8%, AL
PPA PR AR AR, (AR, M2 KAt
fif EDL H1i& F sl LA s GRfE  TRERE B AP Ik, stk 5 7K
FERER BB ABR, IBAZIZFIFTTKF . T Lk
IR, mEffk 5 & A PR A GBI I AK ZETIRE T, B
TEMNZEDLHEEK, BREm AL iHmmEEEK.
5 A EE

MEARRT R, —RETRAKERE R LBREN, I
T H KR AT AT AT OISR, TE R BRI . 1%
THIK ATRIRAZ BTG, $EmE R &K AL, R —
VAL E R RS, AN ERER, E—EEE FaLE
RIAZ &K, BIN—Phik R S E AR, B,
KA KTV A 2 F T E
51 A EERFERNMEARX

ZREEKEIELL EFRSTIEK SC R GMI TR, Bk
SRR T IR EBOK SO, 5XFRMmERAR. Fit,
FAEINA KBTS N ek TREBG L RE ) S IEK AT
By FOA K RIS B AR A 1 TRSF, A AU
DVEBLEEZS, DEREE R &KL nskiem, WA 25 St
AR A TV R 75 SIS AR IE & /K AL, T

FigE—: PEEimnEI (IR SR

B E R RIS, R )R WES 52
B, PREETERE, BOEREE L. SRR SER L AT
B TAE:

(1) AKXS5EHIUKER,

44

(2) TAEPGHERE SR K IS,

(3) mmdbESREEE M.

(4) HHERE E R IIH B E

(5) FiIHREE A SELNE.

FEET Rttt e

BT B AIRIE W IEH B /K AR E 1T sk
WA T IS LA R E B KA H Y. SCHERT
SERRLL NS EAZ TAE:

(1) AR5 HOKER .

(2) TAEMBERE I SR KA E .

(3) mdbESIRREEE .

(4) iR E R IGHRER M E

(5) G RRERE . BN E SRS N E .

(6) Il VRS R ARERE I E .
5.2 TR

FE= RIS

X 2013 4R 22017 4F- R /GRS T BRI LR 5.

%* 52013-2017 FRAKEIHER

‘ JEH, FEE
) B | KHE |tk
s ] IKAE HkE ik
({2 m*)| (12, Kw.h) ({2 m")
(m*/kw.h) ({2 m*)
2013/1/1 |1097.88| 1.489
22.93 1.2258 | 0.0474 | 0.0128
2017/12/31/1077.33 | 0.4724
S A K =
NIE/KE: (12 m’) 272 5.44
(17 m’)

TR RAPRA T E R R RN R R R R AR, R

ZHNABUE R, AR T T 25 U E

M B3R 5 DA B E GRS E SRR, BUH E%
S A ERIE R BAREER AN 27.7%, AEEFE
TATIAKEE . THER A THVASE AR KR, ([HREE
IR BAESEACKLLT, BB A K &/
KIRERS ZEIGR B 2 FE TR EEER R E TR 30%, itk
ARES TR/ N 5.44 % 0.3=1.632 {7, m’,

BT A K B AR B S A K s 777 A I (B

ZAEPIETRE: 5.44 (2 m®, JABLEEZ RASH 1456 /7 m®)



KFRIZESHA - F£03% - F 058 - 20204 10 A

DOI: https://doi.org/10.26549/slkxyjs.v315.5755

HIEEHOK SR SEB AR RTER T, INes7 KR 0
ETESEAT

ARES: 1.632 12 m’

BEEEZS: 0.1384 {7, m’

IEWEKGLUFER: 17704 (Z m’

B FEL: 30%

THREZEZS : 0.1456 {2 m’

IR EKAT: 1100m+1.59m=1101.59m

BAZHEKAT: 1101.84+1.79m=1103.63m

T FEA 1104.79m

RIS «

R :

HAREE (A TESERBR) HEIEEEKAA

1101.59m, FoREEE/KA7 A 1103.63m, KH1Z24H =44 1.16m

1.79m

102.3m

IEL, UITHERE 1104.79m, AT NS 1.79m, & Al
5 1023m, TREFHIRZE, SUaREE 041, i)
THES s R 1100 D5 22 1101.28m, AHIT ) 234.84m ZE K- 4
239.07m (5E kL 2.42)
SRS R RCC IR+ . KIUNE R R A
HWEM TR
(1) FEXHRERMARN AEHL . BRZES .
(2) KRR,
(3) ULEAENE~,
(4) PIHNBEEIFE RN Ao R 3
(5) 5KAS (Rbdbko, EHEE. 5UKRR. 1
FEF) SEtfaE i E %,
(6) JHHLRE I E R IERER I E
(7) MBEERRENE . BN E SR E I E .
(8) [l B AR AR ERE I E
(9) FTERIEE RIS A OIS SHE
(10) WRITHREE.
5.3 ARILE
ZRTZ SRR 6.

= 6 ARILE
o 5 S TR VETRES)
— FHRA | SRR, | ARSI
- iy, BT SEmaEm /N, SHITEES
TR [N, THRE/N TEF/IN
AR WA SRR
BUEE S FHEA | WERLE . | ARSI
. By, BT BESTGIIEEE [N, SRHIEES
ERRIN, | DS, T | (BRI
RN
AR | BATHALE R, | B RER IR,
BEARSEESS | KR \M:, | SRS T | e TEE
Rtk s B BRI EEEHIE, T |fEMH. SEETK
TR, R, EREL T

6 RYUEEHIEESEIL

M 2013-2017 FERIKIEDUHRE, G4 7 ~ 10 B HIHRK
AR 72.9% ~ 78.9%, 1 77% i1, W7 ~ 10 HkK
S 413 {7 m’, TEMIAEIA LA 2.52 12 m* A REARTK,
R A& HE A 5140 15 kwh, 4 Hiltmna 71 59.5%.
AR ARG, TR B K Y 2.62 17, m® F BERfER
Rk, RIHSPA% B 5343 5 kwh, 25 HiAasmz T
61.8%. Hith, MEEARIEARTE—ERE R T W LN 7
T, (EHGIN T AR I AR S, SN IR E TR SR T
RIEER B, AINE R Ref oK BRIk (R0 ) fITRIRE,
BRLIEE /K BE AR AR TR SR K A SR R IE L, KB T H AR
2016 F777K 474 5 m’ IOICE, RS ESTTEEN, 5
RIS TR IERFERHE

TEARIN TR ARIBEOUT, B K BB T
A S EBEECOY T S R R T . AR =T 2,
W RREEER, IIAOK TR A 224 IR AR & B,
VRIS ELEE A TR, (i r /K e R e R K LB f T,
FRZE/ DR B EAKR B EK, X AINE B NZ 5 7] T,
Sk
(1] KRS R BB e . Etdm ik 5 Kk

M TREREE /%% B [R].2012

[2] FEKHREEEAER TRERRAR . mEifk 5 /Khnh TREARS

TR [R].2008.

45



