Management Science and Engineering ‘& 2R} 2 5 T.72, 2023, 12(4), 590-596 Hans X
Published Online July 2023 in Hans. https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2023.124071

4
d
w

EIRFEEWERARE

L

AR AGIRE
S AR
TNRL & OB, OB O

E W R AR A R SR AR, 2B #l
2B AR E I E AR A, L

ks HiH: 20234F6 H25H; A HEM: 20234F7H16H; KA HM: 20234F7H27H

=

RRHEMBRERAEETR, DEHRERANE. ERMKEBITHRET, BRZE. BEEMEE
ZFRTEXRR, BHBERAFSERNENEE. ANET2EMABEEER, NEMERER
A JAERBA G HHEAEEEATH A, P10 kVEERERNBARG], SHEHER: WERAMK
R ERFIZEREEMANREENHIHER.

KT
MNERE, SEMEY, RAEE, RASH

Research on LCC Analysis Method for Power
Grid Primary Equipment with Example of
Transformer

Xiaodong Guol, Jin Huang!, Feng Xiao?2
'Anhui Power Huangshan Power Supply Co., Ltd., Huangshan Anhui
2Shanghai Jiulong Enterprise Management Consulting Co., Ltd., Shanghai

Received: Jun. 25", 2023; accepted: Jul. 16", 2023; published: Jul. 27", 2023

Abstract

The cost management approach in traditional power grid construction primarily focuses on con-
trolling procurement costs. However, in the long-term operational context of the power grid,
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achieving a balanced relationship between safety, efficiency, and cost becomes even more impor-
tant. This study is based on the theory of lifecycle management and investigates the cost assign-
ment and cost analysis of the power grid primary equipment. Taking a 10 kV transformer as a
typical case, the analysis concludes that acquisition cost and failure rate are the two most signifi-
cant factors throughout the life cycle of the transformer.
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A H R D I R R BT 3R SR [1] . R 7742 A JEL 145 B (Life Cycle Asset Management, f#i#% “LCAM” )fE
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TR H bR R B A AR AR B PR RCR AR, BT ARVPCGR M BR GG RR A, E T
SONIRREE B M AR B AE,  SEILEE = eI B B IMET A — 1 m B RLA E FRC

B2 PR 4 A o A HEL(LCAM) /2 4 B A A B (LCO) I R BRI 5, A3 ¢ 4= 5 7 (Safety Man-
agement, fAiFK “SM” ). XAt (Efficiency Management, fiifx “EM” ). % /=% 3 (Asset Management,
FETFR “AM” YR 4: A B RRAN T 3 (LCC) o LI F2 e A A iy R A RSB B, 43 9 BRAR VA B 0 R 08 e T 1
ANJTTHI[3] [4], BRASVALE Bl 5 H X S VW IR 0 R S S8 AT 4R . WA A% . AR A% A B 6 (A I A 4 R 1D
AF 1] R, AU LB AT SR G AN T AR B 4 16 B 1 o R BORE 20 B DU T K s A7 4
3% LCC KT sgm ). ARSCUVR R BAE A BB N 31545, W90 LCC RBUA VAR 73 b7 72 1) B
S [5] -
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2.1. BHigE LCC gAY

2.1.1. LCC MEERI &

HL 8% LCC A4, MR, #oit. s, WE. 217, 4597, B, oo, BERBEHREN4S
AR, KK 5 FABY B 43 [6], 44 d i s A A AT féij i 387~ LCC =Cl+ CO+CM + CF+CD ,
BRI 1 fis.
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Table 1. LCC cost apportionment model of power grid equipment

1. BRE LCC AN RIRE

e R
HRRRIG BB R TR
HOIHCE CI R BT R SRR Wi T
(cost of investment) ISR B R R Bt B3
AN T e 2SI P
(@fgﬁiﬁg> SRR L B b= R A . ZEOMIRS A . RERERck
EELA CM 4 o e L .
oot ierance) SRS EIRICIEH P A O R A RIS MRS P
HhkiériAs CF IR 25 EH LA T4 T A P A AR5 A
(cost of fault) >~ B -
PR CD SRR AR A BRS. ANE R A ROHRE . ISR A B AR
(cost of disposal) SRR A

2) Yk AR AT
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BHEEA CM (— BB RA . KIS RA) MR A CF (B sA), W& H iz, HERE.
s RIEE S5 IR R A IR RS (B EM R RSN B S AR) . N T T38 BARFEMZST
JIR S5 A o B SR U B (10 45 TR Rl B 5 S B AR VI VR b B B 4R 2 AR B A SR I A, AN A TR T T I A
e FH SRR T 43 11 2

TEYE A FEZ B U 5 TE A 25 A0 H i e B ol B R AN B . TR AR . A TRk
A FRAE N 1% B A HEAT — BB R KAS I P2 B N A T2 A SRR AR AR S A, %
HURGESS FE b 1) — MAS B SCA R R AS BRA PR T RRAS R 3 o BESR BT AR JcA S A B P T A 1 4% A
BB RCA,  ANELE DR TG B AR 9 P SRR SR HEAT 20 PR % FH o e BT Al A =8 18 DR 2% B Ak 14t 4% L R e e
ITHRAE TP A N AR LA A . MR A A ZA IR S5 A, 3L LCC AL R fda s A .
TSR FITA R BOAR S B A B P T A R A SRR AB I (R RRAS, AN R T2 B ik 20 P SR SR AT 40 P
5% H .

3) WL HIRRA S b

R A RA T FEZ B R A AT R I P A A, AR B A ERRAEMIRE . B
(10 b BB P AR PR I 5% 7 P4, SR X LCC AR G5 SR P (M b B AR 8 7= 1B RN Ak BN =T RAR (R 3%
Ak VAT WA DA 1 S22 B U K I P R TR D 8 BT T PS04 (L WA A DA 2% B R 4% T 5 7= 41
Kb B AR W A %ot 12 R T A A Ak B 77 A R RS s AN TR A SRR AN B 43 1) R AR
2.1.2. LCC AL

LCC 7 M ¥ 8 S 7E T HER VPG LCC R M52 7, & WL FEL I 2 % LCC PR R B 45 R SAN L U
fER I AT S 4EP AR SEA RERE DL SRR AL B 9 FH 2, IR Z0 LCC 15 M 776 AH H 1129
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3) REEPHAY

RBUZRBAUR . T LCC W IHE—SHUBA I RIZIFE R, (HIFEA U] LCC R 4axi e g, REE
BRI I FE A, 25 R B SRR, T S AR B (AR EUE RN, IS 405 R U R AU 5 3] LCC
MILLE AN S, AT ATE LCC AR - M I L2 o Dy T HERf i i S 50 REE, mT LSS 4L f, 4 LCC
SR () f5/IME SL, min A% A AE SL, max o F5 4% SL, min+ SL, max [t 7 S HL f, Bifih LCC ik, &
ARSI B U e R RS 2, b SL, max— S, min el 7 B8 f, (0 SEhRuser:, Btk iU [8] .

3. UEERAFIM LCC FEMNA

3.3.1. LCC mA VISR HE K #

BEARBL 10 KV iR AR 83 A6, LCC AR o #T (1 B p /e T30 R 88 TAE Sk DL s 4% s 51 R 1)
HLR 2, EFT 10 KV i 08 R 28 A s AR sy, F5 2 R PR b A AT . A EKVA). B&R
fry BEIBFE(W) AEIFE(W). AIESSE B (). MEEROKE G4F) FYUKT(dB). Bk E ik is 4
PN BRSPS AT SR 2 R .

Table 2. LCC cost parameter of instance transformer
2. HHITERR LCC RASH

2% TR AELAE I
AR 2 B E PR x 15%, W& E RN ST KB .
iz 3% BT B IR % 3.5%
BT /N HL 8760 h
GRS NP 17%
FRAS LAY 0.571 Jt/kWh
LA AR 0 22 3%
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10.89 JiJU/4E

MAREL 12 AR/, Rk Hofh i 4%, MR L hy FAREL 6 NIR/I4E, 25 REaas Hth
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1 HRTE] 12 h,
BB RS 1.7 Al (T ERSREREH)
=SS E L gy R GEA RS 1.7 /M (GRASE 88 M E B )
PR AT E g 1.8 /M, (HA0 RS M R )
PriE P H PRE I = PR RE e, PE R %N 0.468
GHREGL W% B SN x 10%
FRURAE R A

LCC = (VB 2% + 22 2% + ik 3%
+ >0 (REFETR + W ICHL B + R SITE A 00 ) + Rk 9 + R R R i+ 22 e
=l & % + (100% +15% + 3.5%)
+ 0 (P BATREA + FOARBREA « S5 ) % ARIBAT AN K0 A A+ (1 AR K 3E) o (11)
+ 20 FETLE 3R /(8%365) % UKL+ ACAL /N x (14 TR ) # (1+1)
+ 3 B B 5% (1+i) "

= 3 e 15 M R TR 0 (L AT )+ A (1)

3.3.2. LCC RASHE A

SEALIEIOW Y 6 X T A T as ] 7, RIS AR IS SR xS b, DUWE R AL S8 BHEE W 2.
HARFEE W B #E f 3TV, &) FKAREE IR 3 P,

Table 3. LCC cost parameter of instance suppliers

3. BRI LCC BASH

28 BERTE A BERFE B BERIRE C BRI D BERFE E BRI F
TE A 24.98 24,68 24.01 24.04 233 19.27
T HHHEE 676 698.3 646 663 678 618
HBHRFEE 5258 5325 5210 5236 5308 5310
RS 0.3276 1.199 0.0234 1.0904 1.199 0.234
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=4323849.66
@ T HARFEAE EENED -
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=37 GURER? # AFIBAT AN A LA # (L4 LK ) # (141) = 46.56
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Table 4. LCC sensitivity analysis parameter for instance

5= 4. #ff LCC REEDITESH

ZH e T EAREE BARAFEH ks
REEREUE 4874173 112.9286978 46.56169491 4323849.66
max 249800 698.3 5325 1.19944
min 192700 618 5210 0.0234
S + S 21568217 148648.0449 490527.4558 5285474
S, = S 2783153 9068.174431 5354.594914 5083118
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o TCIR R B I R PP, 10 LCC RRA A M2 1 sl ik Jr %8 . 5 —Js1ii, LCC
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