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Abstract

Because the components of the full life cycle of distribution equipment are dynamic processes, a
set of life cycle models for distribution transformers are established to provide a reference for
equipment selection in the process of distribution network planning or transformation. Firstly,
the main influencing factors of the full life cycle cost of the distribution transformer are fully con-
sidered, and the transformer investment phase, operation phase, operation and maintenance
phase, failure phase and decommissioning phase are respectively modeled. Then, using the capital
time value method, the capital time value model of the transformer life cycle cost is constructed to
calculate the full cycle cost of the distribution network transformer throughout the operating pe-
riod. Finally, the Shenzhen Longgang Bureau distribution network planning project is used as a
case deduction. The validity and practicability of the established model are proved by comparing
the full life cycle cost of two different types of transformers, and the cost fluctuations of different
stages of the distribution transformer are visually reflected by the model simulation results.
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Figure 1. Full life cycle composition

Bl 1. 4 EHaER

DLRGHIM KT, T H A5 T 38 1) LCC & —AN52 ¥ . BhAD I RS, % RGN O 25 [ 22
A, TS ANEELFEAR. FAZ IR % LCC R, T i A5 K42 LCC 2 g
A AT AR KB R 5 O A SR A B AR S 5 B ALR[9], AR

LCCy e =C, +Cy+Cy +C +C,, (1)
R C WA TR BTG R RA s Co WS TR BIBATIRA s Cor NSRS FRA s Cr 728 S W Bl A
Cp N FE BB B A . BATTHEAS R 22 4 2 A JE 1A P9 O R TR TRI B P 6 4, F6H B A LCC ot R
EISEATR
3. ECEETERE LCC =

S LR A5 T 3% LCC 1 R BT I R T SLATI B RO 4 s 45 2 T eht XA R o % M IS 9 B )
AR B R, HE— S5 T T S BB A T T B R R 2, AT S ) 2 R
LCC BT, 45 HE it ] 5 25 PR SR 70 4 75 0 00 A 100 0 40 T S, Oy L e o (o 2 8 P R
HERISE IR, HETTHL R B A I 2 3
3.1. TESF/EBMA

AR 5 AR B AN (C) R R SRR VAR IR 45 (K i o JAS =4 ELAUHRAE 4275 i JA ST O AT 301 B (KA 28 7
A, EEEUSER A KWL L I % TR 9% DL IS Al 3 A

DOI: 10.12677/sg.2019.93015 142 B HE L


https://doi.org/10.12677/sg.2019.93015

W, RAK

CI = Cgm + Caz + th (2)

KA Co NBCHEIMIRH], 5 PR AR B2 R 28 2 A AR 2 — e thils Cp. 2RI
P, 5 Cp BRI AR, HAREHEIYT, BB Cr = T%Cono Cp AFARTH—LEBE I ZIRR, th
FAZI AR AT AE— R E YR, N T R ER BB Cp IR IELLFIR R, BB Cp = AC,, (A H
EAR I TR St 234 S5 15 21) -
3.2. BEREBITHAE
TBAT A (Co) £ ZE AR C HL I A2 s AR 387 18 8 I R b (N T RRA TR DY SR BAE ™ AL I RA . BAE
&E%&@ﬁiﬁ}zﬂﬂ%ﬁi, HEAR AR L, BARARIZAT N R SAS . [ 5E DR BRE A LK aT
Cp=C,+C, +C, 3)
AT N G RA A SO R 2 IR ia AT TAE A RIS SO, sl 2. Tt e S fh—
SEANIGEE . EARIEAR R AR ISR RN R T AT BT 22 5, X TR E SRR AR S Ay, 84T N BRAS AR L, 1
N Cp HIRAR NGRS R 2
[ R DR BRE AL F 5 U KNGO M B BFE SIS . 10 ISR AR Ia i A T, [E TR
BHREN Py BN a, FFERBENRBFEEAN Crer WA
Cpe = ax P, x (87607 ) “4)
PR B A R RIAR HE T S, X TRl E S AR T ds, FEBAE M DK B Y, [ DR BAE A
FL LA 8 S AN AR o (ER AR T AR LR BN A5 i JA S P9 O B R ARG, 5 I IR, NI BURRAE
FIfEIZI R AE . 5SS MRRERACN x, RIS SHRKE R0 T, WTH LA SRR
o B AR AR I AR R8s
X

Ty =8760x —————— 5
s x+8760/T, ©)

A AR DY FEAGFCIA S TUF RN O, 2 i LA 8 T g SR 4 o 1 R BELI P R SRR 51 AR . e AT AR
RFEL RN E,, BHEAZRIRBAERAN C,er WA

Cyo =axk, (6)

H A AT A2 Ty 3 A4 i R KGR R AT DU R B CLN P ) FIER K ST AL TAIGEN t0) 3K
(}%/—\EE/‘J, EI]:

E PL max max (7)

(D PRI ECR AT T A ZhDh R 5 AR R AR R KT N A DD IR GEN Puma) s LIHINE
(Prumax)~ BUE HLUE(U) SRR B (R)FH G 2(7) A B0 e R S ar 45 AR I 1) W] et 2 22 R (I N cos o ) TR
KAAGA N BLOCN o) ERAR TR KG9
(PAzmax +PR2max)><R _ SxyxR

PL.max - U2 - Uz (8)
E
Tmax - PA!maX (9)
A S. y HAFRRBESRAE R E. BKNEE; RO E RRBEB[EENRIEHE,

Ao R AR T h, A E AL RSO A E AR, X5 PR DUF AT . F&ﬁ%%
TR M N RS, HI AR AW, AR RSROIUE R RN, HiXiREth 8K,

DOI: 10.12677/sg.2019.93015 143 B HE L


https://doi.org/10.12677/sg.2019.93015

W, R K

FLENK B R AR HBORSECR, IR A AR RS A M R HE L B W RN
E,. =Sxyx(8760-T,) (10)
Z5 LR AE IR AR IIEAT A T R
X SxyxR
—_ta-t .
x+8760/T, ey

C,=C,+a-P,-(8760) - (11)

3.3. BERBISLEIPRA

W BT AR IR d A B Ly B AR S T, SO AHE THRIR i AR - BEATLR B i s A BL K
Rt AR, WaiFsiEn, GRGEEMEEALRAMEBREZIN, 2FEEMERA LB
Gifef, HAZFRIETTRE A T ORARAE R, G RO B TR R ST AR s 1A KA 38 1 23 4 67 far
RIEE S AN, SECRG R EA R RN, FROTRENLR T A K E B B H B
KAEEFEAMEFTAERI M . I, BB A T 2R oR -

c,=C.,+C,+C,, (12)
Kt G, NHM RS T RN R AT A Cn NI BELAR SAT AS s 3 AR A TAE T
Hor:

C,=P,xT xa+Axy (13)

Py 7 R EE B S AL (R TR 2R AT B s T 0 S 45 LR ERIN [R], RO R IBWRR I R % F
PRI 5] s8] ) SR AR IS 18] 555 A NASEIERE ThOT SRIRAE IOy T RIRAE 2 o iRl Ok A7 B
A o

C,, =2 aLT, (14)

N

L N5 5L i R PR s T8 JB R AB A SR A I ST o i AR B4R T SIS I8 I 8] K O R I
A A ap NBEHLR s AL A o
Hr:

T :ﬁ_:(/l;r;+,1jrj) (15)
J

N N s B IR B N BN G A B IIRRIB B AR ] i PP IE
ST 4, R MAIRSIES: r, N BT S
B NKHE AR Cp e fIEHATIBTT 2 i 0 R AIRLAE P H G A A AR AR A G 82 Y e & K i
HEFF ).
LR EPmd, AR BB KB YRS A
C, =(P,xT, xa+Axy)+[ia2L[ |:i(/l;r;+ljrj)}J+ >.C (16)

i feB

3.4. BEMRGIEHRARAE

AR s s AP O AR FE AR T A PR W S B R T T R AR K o B B SR A e LB AT
A VA SR A AL R . 86 i 2 i e S B0 R 2 A g SR 1 452 L RSCAS PR O L IR AT JlAS s BE 4% R 2R
JA BB R B B R 2% B TovRAE A U a6 MR (R R 1 46 SE 40 ) 9 AR O A ReAs

R L 72 s 88 W 45 % JR AR T 2R 9«

DOI: 10.12677/sg.2019.93015 144 B HE L


https://doi.org/10.12677/sg.2019.93015

W, RAK

Cr= Z |:Cf1,s + CfZ,s:' (17)

X w AR EAHE R R ES: C,, AHHE s KRR G1E 1 H R IE AT BA R 8 g S R 26 4 2R
Feas b JE R BHR St o R 2); C, AHBER s KA SRR A A A A (R 5 25 R B R
AP 1 7Y BE A DL 5E )
o

Cﬂ’s =Pf1’s><TC><a2 (18)
X Py B s RATHBRE SR LI R 2R G KN Te DA {5 R i a],  HLAR AL Sk
SIFIA] 2 F YRS 18] AR 3 T AR I TRV S s, D9 REATL SR A7 A7 B2 L A

sz,x = USCm,s + [l - 775 ] Cr,s (19)
X g WIS s MIREREEMER,: C,, W& s REMBEMBE SRR C,, Ak s R4 FMh & B
9% H o
LRI, AR R AR R AR A R R A
Cr= Z |:(P/13 xT§ x a2)+(77scm,x +[1_775 ]Cr,s )J (20)

3.5. ZEAFBRBRLEERE

AR s g WA IR A B A AR R A UL SR A BB AL o 00 A LA SRS 7 2R 1) — R B 3
HWH YT RAALER, R A R R IE R R, W R R R IRR 2 R BT U e ], — ik
Ho ARSI S AR R AR R SR AT R L, A A R A AR I 4% TS 9 b iy, LA AEDBROR
C,=C,-C, (21)

X Cy NRERERA, C) =aC, @B DTEBE), C. NB&EKIE, C, = pC,, (HEMRE
HLTE T 1B gE v o b e R 2 .

4. ETHEMENERNTESS LCC 538

FRMAT M, B REZ/PDIW, 2R G AR SN, T 5 S ROk R
BN TS EANE, AR 2N BT 4 DL R e BA AR FME, T4 11 RR 58 S B0 R0t R
AR & F A B E10].

SR TSI R, BE&ME R E— A T IUMRR 2 A P, BRI Z] E
BT YT R E, TR T ISR EE LRGSR &ME F, RIEN ST E
BIA KRB ZIS BN, EMBSEE—ERET, @ —gRNAETEE, K&
Wi SSEAE 4, RS FEFHRNBSCH S, —RHSEHT YRR

T WA 5 ZAE N — RSO, R EA SRR s, IR R R AR B ST, ZAE X B T
RIS G —FER, AN NRFEER PR ESR, —MRE 5 & E glm —FE, =M5s
AR R A R 22) s

X =Yx(X/Y,p,1) (22)

e p WHSITBLR,  NRRAR A RTE, A8 NE, (XY, p,o) RIEHIE p M« (FEOLN, B Y
iSSP QIS

e P38 s #4526 (1) LCC R 15026 75 HL 55 i JAL 3T A P 2B K 28 P o SR 3l T 92 224 255 18 8 < O I ] 470
KA LCC I, 53R M B4 A8 275 i o 0 A BRI AT, R e AR A 2 M B DU T B AR 347 3 A5 e 4%

DOI: 10.12677/sg.2019.93015 145 B HE L


https://doi.org/10.12677/sg.2019.93015

W, R K

VSN O BILAEL, o Jm 4E BRI B A BB 32 AT SRAN A5 2 ¥ 46 (9 LCC

1+7
Lee - zc (HRJ (23)

X TNRENAFER: CARERFELR A r METUZKE, RS,
PRIEARYE 4 AR IR 2% LCC A3 B B AR SO0, 5 25 B B AL B it S8 sl AT ) — B
(1 B < R T 0 B ) 45«

1+r 2 x S-yR
LCC = Cpp+Cp+C, ) +| Cp+aP, (8760) ——+quq, 228
Z(;( ) {( o+ Coa +Cy )+ [ praF,(8760) x+8760/T, T J

[ T -a+A-y)+ [i {z(,w'mr)}}ZCJJ (24)

feB

(SEW - TS.a2)+(775Cm73+[1—775]Cm)]j+(cbf—CCZ)}

5. Bl

PR [ K S AT MU ARHELE LRI b 1 DX AT AR 15, A ANAS R Sk 6 90 K (R AL ) = M g4l
A EAR R 24T LCC IR, e F 1 E Z AR fabr & RS .

AR A AUE A 5N 100 MVA; 24 A 75 ar tE IRy 305 BI0€ LR SE0N 220 + 8%1.5%/21: ¥
#7530 ONAN; BEEE L5158 Ynd1 15 THREECH 0.95; FLPTHLE A Uk = 16%:; EﬂFiﬁJ\ﬁiﬁ 50%:
WU B 25°C s Wi d 9 P W& HUE% 7 FETHE, 8 FEMIERS It % /KF <65dB
(A); REMZ AR /) f BB SO e tis 47 7 20 I8 I AT \ARAERL & 58 1) AL B BC HLAR TR 2R A5 A AR
BEWNZE 1R,

Table 1. Transformer model variable value
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Table 2. Cost comparison of various stages of A and B transformers
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Table 3. LCC comparison of A and B transformers after conversion
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Figure 2. LCC comparison results of A and B transformers
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