Advances in Energy and Power Engineering /7 5f8IR#E &, 2015, 3, 15-20 Hans XM
Published Online February 2015 in Hans. http://www.hanspub.org/journal/aepe
http://dx.doi.org/10.12677/aepe.2015.31003

The Analysis of Economic Velocity of Pipe in
Nuclear Power Plant

Zhenpeng Li, Hongbo Yang, Tianming Jiang

China Nuclear Power Engineering Company, Shenzhen Guangdong
Email: lizhenpeng@cgnpc.com.cn, hongbo yang@cgnpc.com.cn

Received: Jan. 7”‘, 2015; accepted: Jan. 21“, 2015; published: Jan. 26th, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

To make nuclear power plant more economical, the article studies the economic velocity at home
and abroad, and the study finds that the pipe economic velocity is mainly based on energy price
and steel price, and the recommended economic velocity is tending to decline overseas. Through
the factor analysis with the help of GENERAUX equation, the results show that the pipe economic
velocity will decrease along with the increase of pipe diameter; the pipe economic velocity will
drop about 4.5% with unit cost of energy increased by 1$; And the pipe economic velocity will rise
about 1.1% with unit cost of material increased by 18$.
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Figure 1. Tendency of total cost of plant with
pipe size variation
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3.1.1. gEiRSYMNE SR

B 5E —H: DN100 FIBRARE IS, JBhABA/K, %4 1000 kg/m®, FIH GENERAUX e, #é&
1 ZHOTEAT I 30 M 3 Hpaf DUE H, AR B 2 5 R s A7 E — e ZE R, I HBEA fER
50 iR, BRI E M U E 2 TR I T T R .

3.1.2. EiEMEAIRIT

B B AR BONK, 2 BEN 1000 kg/m®, &R BRI, FIF] GENERAUX J7f2, itH 45
Rl 4 iR,

PLREHL A HIK RGONBI, IREA A HK S DA TE R . SEAI0E IR 2000 mh, EEM
f#% 9 DN500, EEMRONBANFTEL, A TUONBRERK, 25210 1000 kg/m®. R FFAKE B HERE 1A U

GENERAUX EQUATION L
D*"nXE(1+F) Z +(a+b)(1-®
Nomenclature V= 4 - [ ]{ ( )( )]
a Fractional annual depreciation on ’ 084, 0.16 ZM
pipeline, dimensionless (1 vl D)(O'OOOIBQYKP " )l(l+ M) (1 B r.I)] u %a‘.q. b’)
b  Fractional annual maintenance on
pipeline, dimensionless
a’  Fradtional annual depreciation on Le”  Feclor for friction in fitting, equivalent | @ Fluid flow, f3/s
pumping insfallation, dimensionless length in pipe diameter perlengthof | S Cross sectional areq, f2
b* Fractional annual maintenance on pipe, 1/1 vV Velocity, /s
installation, dimensionless (a'+b)-(E-P) X Costof 1 ftof 1-ftdia. pipe, $
€ Installed cost of pipeline, including M =22+ ) Faorto Y  Days of operation per year (at 24 h/d)
ﬁlh.ngs, ,$/ f . 179 K-Y) express costof | 7 Fractional rate of refurn of incremental
D Inside pipe diameter, fi piping installation, in terms of investment, dimensionless
E  Combined fractional efficiency of yearly cost of power delivered tothe | @ Fadlor for taxes and other expenses
pump and mofor, dimensionless fluid, dimensionless e - !
F  Factor for installation and fitting, n  Exponent in pipe—cost equation P Flow density, Ib/#3
dimensionless (C = XDn), dimensionless W Floid viscosiin P
K  Energy cost delivered to the motor, P Installation cost of pump and motor, !
$/kWh $/hp

Figure 2. GENERAUX equation
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Table 1. GENERAUX equation parameters

52 1. GENERAUX /125 #{E

i T4 (1998 4E) ANEE4R (1998 4E) T4 (2008 £E) 1548 (2008 4E)
n 1.35 0.7793 1.472 0.924
X 29.52 130 6.607 30.7

Le' 2.74 2.74 2.74 2.74
M 0.1434912 0.1434912 0.081995 0.081995
E 05 05 05 0.5
P 150 150 150 150
K 0.04 0.04 0.07 0.07
Y 292 292 292 292
@ 0.55 0.55 0.55 0.55
z 0.1 0.1 0.1 0.1
F 6.7 75 6.5 74

a+b 0.2 0.2 0.2 0.2

a+b 0.4 0.4 0.4 0.4
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Figure 3. Best economic velocity of pipe for different materials at different times
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Figure 4. Best economic velocity of pipe for different size with different mate-
rials at different times
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Figure 5. Economic velocity of pipe impacted by unit energy con-
sumption
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Figure 6. Economic velocity of pipe impacted by unit material
cost
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Table 2. Domestic price variation tendency of different steels in recent years

i 2. IRFERBS RN ELEES

T AL 2005 4 2007 4 2009 4 2011 4

WB36 TG/ 70,768 69,000 36,754 37,545

20 +Cr TG/ 14,245 28,992 26,068 27,451

A334P22 JE/nt 37,642 58,753 51,817 56,100
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