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Abstract

UHV project has the characteristics of large-scale construction, high voltage level and complicated
design. Quantitative analysis of UHV project cost will help to enhance the cost control and con-
struction management level of construction organizations and management departments and im-
prove economic efficiency. First, the cost analysis of UHV project is carried out and a volatility in-
dex is established by numerical characteristics. Then, the relative cost of UHV project is analyzed
by the cost proportion. The characteristics of UHV substation project and 500 KV substation
project are compared and analyzed. Then, the principal component analysis method is used to
analyze the cost of the UHV project and to establish the evaluation coefficient to select the cost
control object. Finally, a quantitative conclusion is given by quantitative analysis and comparison
of UHV substation project and converter station project.
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Table 1. Cost analysis of UHV substation project
* 1 HeETRIEENERIHN

T H B TR whE TR WA E 2 FAtb 9t A
Al 30.627 10.510 272.475 36.587
A2 28.483 10.974 287.585 39.895
A3 27.166 10.868 224.404 32.016
A4 41.381 19.054 183.685 55.533
A5 50.173 23.859 467.138 52.103
A6 25.417 13.859 263.531 25.783
A7 55.555 24.126 494.795 43.994
A8 19.978 9.139 222570 22.373
A9 31.937 20.638 510.403 46.656
Al0 25.437 14.603 230.175 55.598

bR 11.025 5.417 118.342 11.262

& 35.576 14.987 326.719 33.225

BB 0.344 0.365 0.400 0.286
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Table 2. Cost proportion analysis of UHV substation project
=2 HaETHRIREEN S

T H ST RED 2R TR WA E 2 FAtb 9k A
Al 0.087 0.030 0.778 0.104
A2 0.078 0.030 0.784 0.109
A3 0.092 0.037 0.762 0.109
Ad 0.138 0.064 0.613 0.185
A5 0.085 0.040 0.787 0.088
A6 0.077 0.042 0.802 0.078
A7 0.090 0.039 0.800 0.071
A8 0.073 0.033 0.812 0.082
A9 0.052 0.034 0.837 0.077
Al0 0.078 0.045 0.706 0.171
bRz 0.021 0.009 0.061 0.038
&= 0.086 0.034 0.224 0.114
B 0.250 0.243 0.080 0.371

HIE 2 W0, SRANS IS, bk 22 AR 22 5 9 0 A (R PE AR L LP B 8 A2 Ak, W] i 2
WAARBIER AR b W B R b, HAb S BEh R Rk, XRBE I E 2% A i TR
G B AR [ R, T A 2R AN T AR B TR RIS M AR OK, R A — T TR St
ezl

T AR R TRERIENEA R BAAERRER, REEL 2 AR TR EviE, wiE 1
P BRI, Yo W B B I AR i RIS A 10 A i 7, RIS I 2 =4, HAh gk
F L @R g A 223 TR SR i LA ALy 3:2:1.
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Frm s TR, HEBRREIE TR M Hraii, 500 kV A8 B 2225 T FE 2 A0 HAth 2% 1 (0
R DR T R m AR TR, (HEH TR & B RS R K TR s TR, X —8 R EE
R R ARG P I, LB I o (1 S B A R 28 1% SR RIS o — . R AR [ e, DA K
R B TRE B o 101 I AR A IR P /N

AR 177 s B 4 H 500 KV A8 F s (s g, el 20 xFLlE 1 RIEE 2 w0, R R AR AN LA
HE M TREARAARE: Fre ik TR & B 9% LLF L v R = I005% FH 2 1 3 4%, 17 500 KV 28 L
TR & o 5 R = FIA Y, X IEREL T Rem s TAER B, R4 2R 7E RIS i)
bk, Him K FHAREHZ .
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Figure 1. Pie chart of cost of UHV substation project
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Figure 2. Pie chart of cost of 500 kV subxstation project
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Table 3. Comprehensive cost analysis of 500 kV substation project
= 3.500 kv TR TIZENLEZEE T

%A T H bRt 2 Wz TR
AR TN 12.979 27.279 0.223
A TR 3,572 8.578 0.149

gk
5 E 7 53.891 125.712 0.321
HoAh 2 12.748 29.658 0.243
BH TR 0.070 0.146 0.368
2205 TRE 0.011 0.023 0.135

f
W% B 2 0.081 0.169 0.148
HAh st H 0.019 0.040 0.110
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K=Y 3% j-1234 (4)
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i=1 \/Z;O_i

T T % ERAO M T, B AV REE— R BRI T % 2K 3 B
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2K,
j=1
T4 LA E2PBR, FH SPSS A n] SRS S 45 PR 4 < 4.
TR Fr, Fo RIWTURERAEAE AN 5 22 1 43 B R4 oA -
A, =2917, 2,=0.725
0, =72.935, 5, =18.136

Table 4. Principal component matrix of UHV substation project

* 4 HeETRIREEMIBEER

A F1 F.
BT 0.914 -0.032
TR TN, 0.973 -0.028
e E 2 0.793 -0.527
HAtb 9t A 0.711 0.667
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AT, 52 LT R, A A R B, HAb T VRl RO s, RTE
Rk LRGN, HAR R ZREREOR . BN TR 25 TRERNEN A BHES, ®&E
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BANFRIE . HAb TR R 2238 TR S LR B VAG R OR, RFAFLIER & & TREN M&GEBHERK, F
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3. FEEERGERES TREEN S
3.1 iR TIEENRASH

HRIE[6], 4 s vt TREE M AT 0 i S0 TRE O . 20 TRE 9 e T B S AN LA 28 FH DO 2R 9 A
N 6 B i 1 s TREECH A5 2 4t ol TRE K 3% HI 0 4t R

76 H1 1 D1 £ D8 ARy S AR EE, W TREE AN 5, SR WE R > @RI > R TIRR,
FoAt B AR SR TR 9 KR AR 2 o it TREAIARZZ B, /N T B3 F i NS B . BB K E
Bl TREMEIR TRE RPN R b, WHTER TR R AARMA R, R TR, Bl E A
il 9% FH BB 3 AR AT AR T

Table 5. Evaluation coefficient of UHV substation project
=5 HaETHRIREAITFHAK

i Bl Pl R
W TR 0.262
TR TN 0.280
B E 2k 0.155

HAh 2t H 0.304

Table 6. Cost analysis of converter station project
6. MR TIEENER I

T H LR e AN P& 5 ¥ ikd
D1 59.613 17.437 684.045 56.294
D2 48.184 18.349 626.416 51.366
D3 50.836 20.257 546.554 56.093
D4 58.016 24.074 518.842 60.191
D5 50.490 21.179 460.380 38.371
D6 52.813 28.059 540.463 43.226
D7 55.556 19.541 447526 33.324
D8 61.870 26.063 465.343 50.437

brifE 22 4,554 3.558 78.307 8.857

W2 13.686 10.622 236.519 26.866

IS 0.084 0.165 0.148 0.185
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3.2. RWETIEEM LT

1T 2 2 AS BEAR LI A AR LU EE,  WORH 1.2 2R ABlxd et TREREAT o5 L0 #T
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W ZE MR AN R AL %of 2 2 FH ) de /NG B, e P B 4 D B B (R A ZE AR /S, 1 T il R R 1A 6 B L
BIAEAAR /N PEBNZETT I, WA PRI Z e/, Ui R 9 0 2 7 EU R AR [ e A A, AR O B &
BOK, WXL g I 2 H 5 B sh R,

MR 7 M3t TR S DF B a0 1 3.

P 3 AT I, Hediiih TRE AR B AR 2 5 TR RIS 4/5, BT, 2o TR SR oA 9
2tz 2:1:2,

b1 P9 i 6£800 KV AR s Bl ik TAE, R e i AR AR AR o AR 5 BG4 #T
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Figure 3. Pie chart of cost of converter station project

3. Humuh TIREMHHE

Table 7. Cost proportion analysis of converter station project

=7 muh TREEN SR

TiH EH LAY T TN B E I HA 2
D1 0.073 0.021 0.837 0.069
D2 0.065 0.025 0.842 0.069
D3 0.075 0.030 0.811 0.083
D4 0.088 0.036 0.785 0.091
D5 0.089 0.037 0.807 0.067
D6 0.079 0.042 0.813 0.065
D7 0.100 0.035 0.805 0.060
D8 0.102 0.043 0.771 0.084

bRz 0.012 0.007 0.022 0.010

& 0.038 0.022 0.071 0.031

W B # 0.149 0.223 0.027 0.141
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33 FeERRE LRENEZE

R 2.4 ik P BR, H SPSS Al sRAF it A2 & 9l FH (1 B SE R 42 8.
FEWA Fr Foy F AR AN TS 22 E 23 H 70 50

4, =1.776, A,=1.341, 1, =0.620

o, =44.391, o, =33523, o, =15.499

FRAG ALVl R A 9.

A1 O WT UL, A e s IR ol T P A Bl R 5 2% T B 90 FRD 38 1 &3 DAY R B0 K T 2 S AR Bl Al
TR TRERMER G VA R RWIHPTuG TRE A H Al S IR e & W B R SR 5 R TR, I TR 2%
A2 TRESR A ER AR RERE RN, DR AR AR v e 4 AT o A ) 3 A7 7 TR e S v 7 L 7 42 Al 2
BN E B

4. R TIESHFE TIEXEL

WA LA W B AN GG R, k2D R e A8 v AR AN At vl TRE I 4 T

(1) P77 et TR A 5 TR B L 2220 TR SR ML I B 9 A v TR L TR M B
Heift ot TR 528 e AR A A 9 DR MR 2 o W8 B o Ll 45 SR AT e vt [ it ol TR IS I K T4
JEAZ i TREE

(2) P LLTT I . A2 TR S At AR P AL T L 9 o R ) L BRSO o AR T 3 it I
RERJBEAE B G LEEE R PRD CREAE ST LRE 2 K T2 TRE R .

(3) WeBhFIy T o LEFR 5T, A2 TREFTA 3% A Bl R SR i ol TR £6 Ly, wofh T
FERIBE R RPN B de /), SO e Bl o el ad A L SRS [ 5, o AN T S e 7 1 5 2t v B AT A o5
e TREE fr e BB

(4) G ERITE, Ry AL TRE NS B OTE A B L R CRE 2 A2 TRE 9 Moot TA%
VA S§ ISR S N (L R R 1 AR RTINS~ W BN e A BT VA SR =

Table 8. Principal component matrix of converter station project

8. Hmuh TI2E R BT AERE

S F. F, Fs
LR -0.074 0.847 -0.52
whE TR -0.631 0.553 0.514
e E 2 0.927 0.008 0.095
FHoAl 27 0.716 0.564 0.276

Table 9. Evaluation coefficient of converter station project

F . BRI TRREAITHERY

g e PRA R 5
BTN 0.127
TR TN 0.055
Bl E ok 0.353
Fofn 2 0.488
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AR R AR R AR L it AR A D S AT TG e I A S A S A, SRS

AR TIPS R AR S AR A O B R i i) 2 A T IR AR AN B P R
H R G IR e AR H AR S 500 KV AR HE TREXS bE o 4 i e A8 B D RE S il TRERIXSLE, 45

a5k

ol

: SIS TR, RRm R TR W E 2 S L ACRIE Y 7y 2 =Bl E, KT HR TN
R A AR S s TR 9 A o5 LU, s W B 2R (0 ELE AR DY 7 2 = DL L

MR ER G VPG R AL RIS AR R RN B AR S . R TR AN 2 TR O TR
ot TR A U P A 2 A e &% A L 2%
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