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Abstract

The rapid development of economy is inseparable from the power, and the energy consumption
brought by the operation of a large number of substations attracts more and more attention. It is
of great significance to evaluate the energy efficiency of substation operation and management so
as to improve the energy efficiency of substations. Based on the investigation and measurement of
110 kV universal design substation in the east of Inner Mongolia, this paper studies the operation
and management methods of substation and the energy consumption characteristics of the power
equipment, collects the data which reflects energy consumption of the substation and puts for-
ward the energy efficiency evaluation index system. Finally, the energy efficiency of 110 kV uni-
versal design substation is evaluated synthetically by fuzzy judgment method, and then a complete
energy efficiency evaluation system is obtained by combining the national industry standard and
the weight of each factor based on AHP in the energy efficiency of the substation. The feasibility of
the model is proved by the actual measured energy efficiency data of the substation, which pro-
vides the guidance for the energy efficiency optimization of the 110 kV universal design substa-
tion.

Keywords

General Design Substation, Analytic Hierarchy Process, Energy Efficiency Evaluation,
Operation Management

SCEGI A BROCE, XIFGE, xR, AT, bddl, Bt 110 kv BT s s R RO AT ], R REHIM,
2016, 6(6): 449-457. http://dx.doi.org/10.12677/58.2016.66049



http://www.hanspub.org/journal/sg
http://dx.doi.org/10.12677/sg.2016.66049
http://dx.doi.org/10.12677/sg.2016.66049
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

BRorng s

110 kViE R B uh e EE IR B

BB, XFE, Nk, EFT, FEUC, B W

VP SR AR L PR W BRSO B, SR PR
P S RIS IR A, NSRRI

SHLK RS L 2% e R A A S R E R s s, HK
Email: 1597132881 @qg.com

o

WhEH I 20164F12H4H; FHHM: 20164F12H25H; KA HH: 20164E12H28H

R

LU CERRBEARTT RS, TKEZR R HIB02 FT R K REIRTHFE I R SZ 2R, PPAYAE L,
FISTEER R, NTTREZE BT, Xt TSR ER R R R R L E KR, A3CEE
PR AR X B 19110 kVIER BT R Bk KSR BN EL T, TR BREITEETEN R
& FRRERE A, RER N AL RRFRIAREDE, REEIOHERIIRER, &6 BT,
T BRIk & B TR RS R FIAUE, &5 FI BRI PRAERT 110 kVil A B3R b Re
BHATLREVEE, MTIABITRNRBPEER. FIHSEERNE K932 B3 R BRI B AT IR, iE
BT RATATHE, ON110 KVl A BB R UL IR G T HE =

Xiin
WA, BRI, R, BTEHE

1. 5|

Bt B E 2 AR, AR BRI AT b, AR VRO AR I AL, AR A T AL RIAE
o IR A MR 2 (A2 s i s, T3 Ll ) REVEVE A P0G 51 e Bl ok L B A B 22

I RTEAS Bl 5 REBEUFBRUP AL 5 T, 1R Ah 223 B S T i A o A 1) W I BB AR i
Nagel W. D.JERLAT 7R i SR TR AR BRI AR, W FEH SRR ORI AL T ds AR s
BROARE AR AE BRI RER T T TG AR B 48 Y. Hsu 13 FIJR R A0V [2] 0 A48 H sl A5t 2 R 23 BT 9K
BEAT TR, TERTREMEAER H B, Van Bajsic $2H 1A 5 4l B RE YR AL R K AL Lk 3] 0 B AR AL
MR, HBOLE T D BEIEH#E, DRI HOKE: . PUKIRS . XS 418 & BHEFOEIER AT A
HE R b AR LB SR 1) 5 28 D T (R 5 B A WLl T RE B D0 R 1 AR L (14 it LA 50 i b s
JtAZ Ll R G BB . AR R S N 2 B AR L T H T BE TP AL AR R AT TP TT, PR TR
HL Y e B P A R A

SR ER SR [ P A0S T BEBOR B T H 2 iR, (BAR B HAn AN BE AL, U0 IR R = 58 AT 210 A8 v il RE K
PPAS A ZR, R DU AR R 3k P g 808 S LA AT BT V45 1 O 4 T HE A ) RE 80Pl

ASSCAURT 110 KV TR HL s (9 2 BERERE 0 L 0 B AN B AT A BT I AT IR AN 0T R T LA
REMRF RUJF HLSE R B AR A Rl 18 FHJZ IR Wik [5] 8 S0 AR H il BE APPSR, JF ELx 110 kv 3
B AE LG I BERLAR AL M — S (K 4R T



BRorng s

2. UGB ERIR R =

110 kV A2 B sb A OB R PO BRI R DAY, 4RSS R S B AR €, R SEBLT RE AR
BRI B R o AR AL A T BRI HE T AR AN AT RALII A AT, R L AR R v A B R T AR A 1
FiR A LU LA -

21 BEEHREKX

A NE KER RS, FARES. HPIEAHEAE2S R IRE . A AR K 28 45 6E /2 A8 F il e FE
i EEA RS, 63 B AR A R0 A R Bk (18] 72 P38 ) A AR e 4 S 2H FiL B b R A (T AR 451 E) o
FL P AR T EAE RO T Th D R PR R TRy, $R AR ). H PSR REHR BT R AAR Ak, A ok
PRI RG RIS L. FEPIER IR B e ke, HiZTHIEa X, HAERNEE/ERHZ NI RS
AR, REHENRGEITREE, BRWAHEEEMHK, BASHPFENILE R KIZ1TI
HHRKFR.

22. WWRABEKX

sl FH FEL A R AR EE 3 PN D DR IE TR 8 1E A A D 2 4 ] SE 1 F W B fr, 32 R A B A 7 15t % B
EFERTEREE, AR RS, BBERSG. RS SHOKRS. LG AR, SFF FEAH
ws KL S BREAAT . KIS RS, i HBEAKCEAMUS AR Bl RS2 . B % B 3L FEFE A K,
195 HAT BB BRI B IS AT B VR K

2.3. SERKEERE

AR ri i FH K R B ARE K BT K BN U 7K o A IO 3t AR ST N SRR, AR ki
PN AR AR R . I H P E e 5 KT S R R e, AR 2248 i sliZ 7K 3R 48 AR /K e 6 il AL,
&K B IRIR 5 o

2.4, 5EEEFIE o) E

PEIHE, Vr2 AR Ak Ak A RS TH[C1 AR AR ] L DAL e Th R 3R, i B B i3 B R 1

BRI =N, TAEA R AR Sk, RIEERX Ty WA B — ), TER.

o Ui HHERIFRI RSB HHT, K AR Ll sk Y R T I 2 R A i Y LR TR AR T
AR, xbuk R E A THE R R S R EN R, SAm R T e L EE R R
MR B, I R T REIEAL o

o ETRERGE AR L, KM R RAEEAE L LEL L, ST RGN SRR RN B R ST TR
REVEOT R IR R R AT XA R W RES TS % DI TREE BB — DM ARG B2 R, R
REEEIRVEAL . WAL, AR RS B S MBI PR A PATERLOTIK . . ROy E
M TAE.

o BB ARHEIT V@R REROR S, LR BEAT T REAT SR, (HXS TR r i AR A
TRKHIHTRERE 7, SO0 AR L i (R 32 AT B AN B A8 DLREAT IR 0BT, HEAT T RE 20 A RVRT AT A3 284
REREAR S -

o B AR G A RGN . DT R R E AR AR AR A, SRR 2 AT D s
VErfiE T —EERO4R PR, RIS 22 Aot FY o Bt £ DA ot A PR R 2N B — @ Bl i T
/DA A B o RS R R R GERIIIR, BLRT Rk el ] B e AR 2 5 & BB — MR S

PR ARIE .



BRorng s

3. IeFRtk RIS
3.1. IR RMERN

A% L BE AR AR A A2 - AR B RE 4 T SR AR VPN BOA i 1k BORFAE IR AR A B, X WE FEX B
BEAT VAN OB SR AR . R BRI 2R A R A R0 4T 1k LR B2 R P A 45 SR A AR 1

RERLAR AR i 2 N RE LS 4T b S W FEL R KT RE SR b 1 2 AR T 80 2% R AN [ b [X TG, R Do) 4
W AFERIZE S, BRIRVPO 45 RS BEE A AT LUV E# 2 L ER G5 08, IR O H R AR HE R,
H DRAR bR AR 2R 10 SE BEAN S B4R b i RO N B A TP Se b v, DO B4 PP X R I R a5

ASCESLHFEAR A R 1AL R AR IR AR FRPUAE . A SR LA T RN, R
IE 7 HEbR At BRILZ b, X TR AR e R AR 2, BN T WA, R T REE BT
%, HINERTE T HEARI S B

3.2. EiFERME

Ko AHP JEELS) 2 2 5747 R Uh BEROP A F R R R, $EARE N LB R0 508 O = {Z s RERUKT Y
A = {HBRAARER SEFIRAER BEADKEER, BEREREARY, PR EE S RIUEIRN B )=,
IR FEAR T SR RERUKF T I SE R, ADREFR b3 20 9 1E R FE AR A ) Fi A o FRFRMEDBOR, RERUKF B,
RN IE R SR RS, A AERUK T $RAR(EBOR, RERUKFHBAK, BIOMIE FfEhR, WA e 4miess.

S OB SCIR 7] 5 B AR SRR AN B v RVE 8], 5 DA b JE DU S Fg A% o il B RCHR b ik R LS 1

AT R FEB

A4

A4

L B RERIAL

A4

Ak A AR AEB2

L7 A TR AEB3

A

HEH R GERE B4

A4

A4

R 3k P E BB KA | B R G HERABS

7 R G RERIB6

v

> ot FHK RERLAS

H/K=B7T

A4

0 AN IR AL HTHI G

A4

T RENLA IR R I 58 B 1EBS

| EEWEREAM W REHLIIH AL 41RO

\ 4

T RENLA T MEBLO

A\

Figure 1. Evaluation index system for energy efficiency of substation
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Figure 2. The block diagram of AHP structure
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