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A Study on the Verification of Network Flow Analysis Methodology
of CHECWORKS Program used in Pipe Wall Thinning Management
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In general, pipelines at nuclear power plants are affected by various types of degradation mechanisms and
may be ruptured after gradually thinning. FAC (Flow-Accelerated Corrosion) is typical aging mechanism
affecting the secondary side piping system. In Korea nuclear power plants, CHECWORKS program have
been used for management of wall thinning damages. However, sometimes, CHECWORKS program shows
wrong results at the stage of NFA (Network Flow Analysis) in case of complex pipelines. This paper describes
the calculation results of pressure drop in a complex pipeline and single line by using the CHECWORKS
program and the analysis results are compared with those of engineering calculation results including errors

between them.

Keywords : Flow-Accelerated Corrosion(FAC), CHECWORKS, Network Flow Analysis(NFA), Wear Rate
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Fig. 1. Analysis model for single flow line.
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Table 1. Properties of single flow line

Items Value Unit
Total loss coefficient 36.747 -
Temperature 165.2 C
Density 903.28 kg/m’
Dynamic Viscosity 0.164 cP
Source Pressure 2.26 MPa
Sink Pressure 1.89 MPa
Aheight 4.6 m
Roughness( €') 0.046 mm

Table 2. Results of CHECWORKS and engineering calculation

CHEC. Eng'g Calc.
Total Flow rate(kg/s) 127.8052 127.8135
Component output result(MPa)

Components CHEC. Eng'g Calc.
Inlet Pressure 2.2600 2.2600
TO1-1 2.2529 2.2529
P01-2 2.2525 22525
EO01-3 2.2505 2.2505
P02-4 2.2502 2.2502
VO01-5 2.2086 2.2086
P03-6 2.2083 2.2082
E02-7 2.2063 2.2063
P04-8 2.1631 2.1630
E03-9 2.1611 2.1610
P05-10 2.1602 2.1601
E04-11 2.1583 2.1582
P06-12 2.1575 2.1574
E04-13 2.1556 2.1555
P07-14 2.1537 2.1536
001-15 1.8987 1.8988
P08-16 1.8979 1.8979
NO1-17 1.8900 1.8900

CORROSION SCIENCE AND TECHNOLOGY Vol.12, No.2, 2013

=== CHECWORKS|
=== Eng'g Calc.

[
(%)

o
—

Pressure (MPa)
g

19

8
T01-1 P01-2 EO013 P024 V0I5 PO36 E027 P04-8 E03-9 POS-10 E04-11 PO6-12 E04-13 PO7-14 Q01-15 POS-16 NO1-17

Component Name

Fig. 2. Comparison between CHECWORKS and engineering
calculation.
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Fig. 4. Analysis model for multi-flow line.
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Table 4. Results of CHECWORKS and engineering calculation

Branch Flow rate(kg/s) Commonents Pressure Values(MPa)
Number CHEC. Eng'g Calc. (E(rl(:gl';Eggl;:.) P CHEC. Eng'g Calc. (E(ncg'}éEgé)l-c.)
Inlet Pressure 2.2600 2.2600 0.0000
PO1-1 2.2480 22512 -0.0032
Branch 1 98.8825 79.7882 19.0943 E01-2 2.2443 2.2488 -0.0045
P02-3 2.2438 2.2484 -0.0046
TO1-5 2.2282 2.2383 -0.0101
Inlet Pressure 2.2600 2.2600 0.0000
Branch 2 46.2769 37.3949 8.8820 P03-4 2.2458 2.2498 -0.004
TO1-5(Br) 2.2282 2.2383 -0.0101
Inlet Pressure 2.2600 2.2600 0.0000
Branch 3 46.2769 62.3223 -16.0454 P05-7 2.2458 2.2366 0.0092
T02-8(Br) 2.2282 2.2047 0.0235
Inlet Pressure 2.2600 2.2600 0.0000
Branch 4 46.2769 98.5757 -52.2988 P07-10 2.2458 2.2057 0.0401
T03-11(Br) 2.2282 2.1259 0.1023
Inlet Pressure 2.2282 2.2383 -0.0101
T01-5(D/S) 2.1832 22274 -0.0442
P04-6 2.1805 2.2267 -0.0462
T02-8 2.0999 2.2047 -0.1048
T02-8(D/S) 2.0999 2.1790 -0.0791
Branch 5 237.7134 278.0811 -40.3677 P06-9 2.0973 2.1774 -0.0801
T03-11 2.0167 2.1259 -0.1092
T03-11(D/S) 2.0167 2.0642 -0.0475
P08-12 2.0088 2.0532 -0.0444
E02-13 1.9873 2.0237 -0.0364
P09-14 1.8900 1.8900 0.0000
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