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Study on Control Scheme of Operation Energy Consumption

REN Peng
Hangzhou Hanbang Electric Project Design Co., Ltd., Hangzhou, Zhejiang, 311215, China

Abstract: The operation energy consumption of substation is mainly electric energy and water energy. The electric energy is mainly
the operation energy consumption of electrical equipment and station power, and the water energy is mainly domestic water and fire
water. This paper mainly studies the operation energy consumption reduction scheme of 110kV substation. Firstly, through the
optimization and intelligent control of air conditioning, fan, lighting and other equipment in the substation, we can reduce the power
load of station substation and improve the operation energy efficiency. Secondly, adopt rainwater (reclaimed water) recycling system
and new water-saving appliances to save water and reduce water resource energy consumption. Thirdly, adopt energy storage reactive
power technology and energy-saving transformers to reduce the energy consumption of equipment operation.

Keywords: substation energy consumption; energy consumption reduction and control scheme; equipment energy consumption
reduction control

1 ik

1.1 TEHILEITREE

110KV A% H sl 5 L — e T NP, A NMESF. 2B
S PN P B ASCBE  DA R A R A AT, R B RPN
T WREEIAEE, FSROIER & I TR, REH R
(BESZo T TR

A H IS AT REFE R EEA AR, — KR 4R X
FIBATHIR T AT W& P E M REAE, — R R
ShiE SEERAE BT I MR R 1R %

1.1 BT &R

ARREAR LS IR BESE . 10kV FFIEE L 110kVGIS
AR A ISR AL E RSO R IET, fEEN
— MRS e A AN L AL BRI S5 A O 11 B il AN d XL 1
%, FT 6= RSN, REFESSNgE. &
TAS RSB AT AR T2 A PR B S AR I R, I e ik
AHR T ERIIZAT . AR REFE & R Wiz T, A
A=A KR I L REIURE, 3G I07AR FELE 1B AT A, [AJH
SEINEE A R IR IR, REFE W A TEIZ AT I AR HE
KEMER, ERAEET, ARTF R

DA s g TR R, TR A 2 TN MEHE

110

RT3, AT N A — ANEAS S LY, AL v
VAR 2 AR A A AN BRI e & b T KB AT HRPIRAS
111X 2 L85 e 5 SR E 3 i 9 R BEAR L, i il
it AR, IR ORI HLRE

11,2 MRS ae

A AR r ut IR SO 205K, 5 B E N 2,
FUBHERA, IR R TR, BEABTAT BA% I R B B R v )
EORBCE, WU R ERZ, IR — R #
T KAz, 14T N RS I RE R, & SRR 4
FRATIT, [FILE BT I, A e R T R A DL
KA GBI A KIS AT, BRI BRI A dr, [
It 3 ol P E TR UL TR 9

1.2 TRAKEE

Az v vt K 2 Bt 9 2R s K A A B Tt K
RKEAZ

A K At AE PN 53 K, KB SR ST N R 2
ERE L, BUEWIT A 110kV 28 ish AR B 1 4 {E 7
N5, ABCEEIEN G

Rt T K NI AT 8 it TN K, KRR .

Copyright © 2022 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTM205&from=Qikan_Article_Detail

KRHLFHE - 2022 5% 451
Hydroelectric Science & Technology.2022, 5(1)

@" VISER

1.3 THIEBSIEEHEE

1.3.1 AR 0FE

AR ARG T B I A, Hh — R AR R AR E,
TR R AR A o A R AR AR R R R AR FE R TR I
TRE, A8 R 2R ANE R 28 UL /& 5 AT IS AT 15 Ol N &R & Bk
O HRE; A8 TR 2 AR 45 5728 T 48 1 Fi PR R A e

R R REREHR T RO A S OB 1 RGBT,
HHRARWT:

AA=APOT+APC(S/Se) 2 t

H : APO—78 F 28 25 B FE kW)

T—AF 2R EAT I ] (h)

APC—7 R 2 U EAFE (kW)

s— AR EHIEITEE M VA

Se— R HERE (M VA)

T — e KGR FE /N B (h)

fEIBATIE R, ok, Ki R EGE 1T DL TR SR
B RIS AT #2216 R R A A RESE

1.3.2 HAEZ K AP

FEL L 2 R R 2S48 R B RE 320 O [ 5 P

HLPL 88 REFEEB T VR R

AA=APOT

i APO—HEPLARAIE f I T IR AFE (kWD

T—HPLAIBATI ] (h)

B R A FEHS T B iR R

AA=0. 003QcT

K AQe—HZASEAR (kWD

T—HARIZITHE (h)

1.3.3 uhF HHEE

i FH PO BRSSP ) TR IS AT A H IR, it Y TR R,
TH B UK B 20 47 2 2 5 Bl Y e gt — A e i B
2 GuFHH, HFIEAT. uh A RN I IR AT
BT IV BT ST TR RTAS AR LG Pl R — AR
B AR, R 2 1 REFEIR 9

1.4 ARXEERARTAS

A S B AR IS AT WA AL, SR T RE
R, AT BRI DL R AR BRI A R 54
KBIREE T, B BNE AT RERENIE 1 H 1

2 THMEITRERIEAR

2.1 RAERTMTIA

ILAE AR FEL3 SR FH 1) e AR A0 A A8 U AR A 2 1, 22 I AR AT
RGP B R A A B, R B IR B R T AR
[ B K T R Bl o5 5 F 4 ), i H A T R ) A8 AR
s A58 %) A48 AL P A ol A 2 P 73 e T 7 ) A A A E [
A, @ DAy AT PRSI R AL HEE, WA E
s, TERE R R = AR KR I B AR IR A

110kV AF B sl ] 25 & R OBk, R A = TG AR B

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

BN, EHCSRM BRI, 5AZRASI A AR EE,
BRARSRDT A, R RN, RN RERAE
RIEFR BB, AT SN i, b T fE
LA AW 5 SR AR A L ACE A e, TG
N ERAR R, B 7R, Rt E AR
ZEVRAEAL B IE AT R AT A 15% A L

2.2 RAS U= HEREERRR

HRL 110KV A2 ik T8 MBSy A2 L, 259 (i AT
REIA R F TR, MR B T 5 AR LS,
I A A A R R AR, T SRBI Uy SR A
LT SRR S A, OF BN AR S IR B ARSI AT
Hr, WRAEIEAT S5O 2 R AT R A

R S R R R GG, AR FEECR A
FGU A Zs /R %, AT 28% L L.

2.3 XAZAEERMLH

A AR e vt IR AR B0 2R, R E I E N 2R,
FHEH, LW T, BAWTAT B IR R e R v )
ZORMECE, WUNT AR ERZ, BT —BCR N F
fF R, 1847 N BAERR R R, 2 ST e 4
FRFTIT, [N AE BT I 5, e A IS iL R BIT R A AL
KA, R B R K EAT, PRI & i dr, [F]
It 3 ol L RE R DR TR 9% < T A SR IR BT Ry &
A& B RBRI ER

FEREAT SR BT R R G A%, 2 22 A
MR Rl . B AL Sa oy B i, X @RI B %
IIZAT BEAT B I O PR AN ER I, 38 1o 5t 75 f) 4 v 4] 5 B
WX R A G o E, ATDESE R LT 24 /)
I RAR A . sl 1 s

A TiERE

wigew (] wreasnn = VR T
'x\\ =% H PR /) ,r,‘i\}
\ \

B
i

RtE 41 i
\ \

\ { I iiie e

(—— zvamsR | HHRE

LRl I S

— et RIS o
SEBE > riftits | -

AL e 558

E1 ETEHENEFRRATREEEERTaREE

W SE ARG, AT AR s IR RERE R, REYE
A, Ff oS, A SRR, S8l 72
L IR B T REAL BRI R IEAL, T R TR B
fTHREE T, FRIRBATREFEIL 15%.

2.4 EINRAAIFET A — A LIEAT

MRIEAL FL o (Y SEPR iz AT L, 0™ SRR I T iE
TR BEEAR T ANEOEAT , RAFEOEAT + AKBH HE AR
X FHBE SR R 1) B0« B8 PR K A PRI 40 0 Y S
5 IR BH 8 7 R 47 ) B0 7 £ 78 P N S R 78 B H A

111



@f' VISER

KRELFHE - 2022 453% 51
Hydroelectric Science & Technology.2022, 5(1)

ERE, KB BE 78 T HL A2 ) B K 78 A i 5 7 L) e

®1 HRAREGRITER

P N i 2 2, B L YA PR 8 B ) i 5 K B B8 78 TS L 42 o) ﬁ“ﬁf%ﬁ$ﬁ%% a3 AR G
BT RPN S R, A B 70 AP ) B 7 0 L TEVEE [ s | e | we | me
H o 58T BRI ER: . Wi 2 Bk —. B
1 |Hnfer| 22 - - 22 22
SR HEAREIER [,
=
- 3 ] 70 70
A B HE . 3.7
: : B /1= (22+1+95. 8+43.7) 0.85=116. 2kVA
%ﬁéﬂﬁ&‘dﬂéﬁ! —
Zeih =, R

2 SefE—HUREATREE

RBHBESGAR P AN AT BT S0 28, S 5 22357 B e
B, A BN S BRI B ) e RS FR AL, R A DK )
FEL AL ) 42 i PR % 0 I B A e DA B T T A 45 5
FR s AR e, R FUAE R e 1 g b g2 1) DX sl FL D L 30
A58 F b A B A B 2 1) 1 5 1) 7 Tr) BB R AR S (K BH
F R (1) 5 ) — X S G IR T 1), DAUR R i 1 K P A H it
BREZCENI L HRER S, 32 7 K PH B8 FRHAR 1 & F i, 4E
KT —RKNIIA RO HTE .

AR A AR SO — AR EORAT, AT
ANBRAZR SRR, IR A B 2kVA A4 .

3 THLESIEFREFERIT

3.1 RATHETERS

A L N 43 B/ L FERBAR. (Hdh/b . B8R
RUFHI A A, W2 (78 e 4% B PR e A e s 5
2¢) (GB20052) 2 M VL FRERLAE R ELR, AR R a8 2%
IRAFERN L EAHE

3.2 KRR, MUEIIMERE

ERER AL EE PCS #ifi 2% 3k TR e fb R Bk %2 Ha T
HoAR, AR 22 A PCS B T4, > PCS BIGR
FH TGBT ZH & H Afr 5440, ¢ fith e m b HH 11 L OAE Hl R A
NAZ L, 224N PCS BAL T8 i A8 I8t 4 A 18 i S5 v 2 42 1
SR A A A I EL R B 0 I X L o S N JE A
1) SIS 3 224 A T 4 I s i LR AU R AR S R R A, B
g REPTSL DY G RIS AT , 76 CRIE i R L ith 70 i B PR [RI B
5 W AT A e

3.3 MHABB=EMK

AL 110KV A8 H ik R T% R A BIPV JG iR — 14
R, etk k. B, ERfMEESED DC/DC
BT BB, ek A E A B iyt
L, YR B, JE TR A AR L, R
uli F FL 45 20kVA.

D6 ANEEAT B, s b Es SRR AT 2kVA

112

Iig ;. S| AT T AR R A 2
S| mrss | A | LT e an
2 B (W/m*)
1 TR E 81 50 4050
2 | 110kV GIS % 120 20 2400
3 | FARRBRXI 360 20 7200

10KV Fit 2
4 Ef%‘:ﬁ 324 20 6480

2
5 | 10kV Az 2R 114 20 2280
6 B 36 20 720
eI f 707 = P2=23. 13kVA
=, HI
i [SE14 e (kW)

? SRR LR A3 =y : 5 =
el (kW ZH | BT | s | BT

110KV k% 22
1 Wi 22 0. 09 3 3 0.27 | 0.27

#H

10KV FF3EHH

2 ii?%m 0.08 35 35 2.8 2.8

L #A7 RF = P3=3. 07KVA

Sjs=0. 85P1+P2+P3=116. 2+34. 834+3. 07=154. 104kVA

Seb=K X Sjs/Kt X Kf=1.1 X 154.104/0.95 X
1. 04=185. 57kVA

e

Sjs AFTH L5 97 4k

Seb NIt MR E 25 &

Kt JRE &%, H0.95

K foirid s 240, B 1. 04

K MR R E, B 1.1

B B RERA, E FHBT AR 2 R 200kVA BITRTH
JEER .

4 Z5ip

KT EEHF T 110kV A2 H b IS AT BB Ra 77
%, XA BB AT A RE AT SIS RE b, PR T —
Pl B H AT SRR s T R . @ LA RS AT RERE IR
ALEEILLUR H

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



KRHLFHE - 2022 5% 451
Hydroelectric Science & Technology.2022, 5(1)

@" VISER

(1) RA BRI W, b 2= FI21THEFE 18%~20% .

(2) KR Ras B EEHEAS, WO HiBITH
#E 30%.

(3) R == R IR it 9 IR AT HERE 15%.

(4 KR XSO — O T 8,
BN AE B, I vl AT R 2kVA e

(5) RIS, AT IIrM R E, uifl
AR =7 T H B BEARREAT A%, S8 BRI
HERIH

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

[&E 3]
(1 Eeth, kAHz, Sk EF, % BB THRARE T
Mo lJ]. ZEH,2017(5) : 4.
[2] . B EMKX 110kV & b AT H[J]. & F#
F,2017(7) : 2.
BIAZH, AR R ARERE M= RAEN T EEELI]
B AL EL B 4 K, 2000 (1) : 25-28.
E#E A A8 (1980.10-) B, XITEIF, HEVEK:
WMOREBRTI A%, HRFTE: BAITERREE .

113



