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2002.
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Fig 3~1. Schematic layout of water flow standard system
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kosm = kasv = 2.01
[System 1] webr] A BFEIEE v P2k
A&AFGEL v
4.6 QQ%QE 7’"& U})S/‘ le = kQS,qmX (uC(QM)/\ QM‘
=2.01x0.026% =0.052%
FAE Az SAEgTE O fEA
o digshs 3 A coverage factor)St FHEFE Sof45gd ol
ggee For TaL
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Table 4-1 Uncertainty budget of water flow rate measurement for System |
Value of
Standard itivi D f
. Source of Probability Standard Sepsitivity ) Degrees o
neertainty . Type o . Coefficient freedom
Co Uncertainty distribution Uncertainty
mponent Ci Vi
u(x:)
Weigh 1901 107 .
W eighing , . 2225 107 2
(ke) Reference weight B Normal (1.250 107 s (55)
Weigh-bridge calibration A Normal (1897 10H 2225 10 2
Collection time 1157 10° {22)
Ti 1250 107
; I‘?me .counter B Rethangular ( 72) o472 107 (39)
() Diverting A Normal (1157 107 2410 107 <395
~Diverter t A Normal g0 10> | ° 10 ;39>
-Diverter scattering A Normal <5813 103>
]
Water densit 2550 10° 16
0 e ' L | 13310 (66)
(kg/m) Regression equation B Normal (1000 10 1114 10" (16)
Temperature measurement B Rectangular (2550 10H '
—
0a Ar density 0683 107
(ke/m) Table B | Rectangular | 5542 107 9683 107
Ow Reference weight density 2194 10
(ke/m") Table B Rectangular 288 10* 2194 10°
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Appendix A Deadweight / water calibration result of the Weigh-
Bridge
[ System 1]

e
o=

Appendix B Density measurement for the KRISS reservoir
water sample{oy the Mass Group of KRISS)

Temperature
(Deg. C)

Measurement value of density (g/cm”™3)

1.00009 1.00009 1.00009 1.00009
0.99980 0.99980 0.99980 0.99980
0.99922 0.99922 0.99922 0.99922
0.99833 0.99832 0.99833 0.99833
0.99717 0.99716 0.99717 0.99717
0.99577 0.99577 0.99577 0.99577
0.99416 0.99417 0.99417 0.99414
0.99234 0.99235 0.99233 0.99231

. . 500.00 0.00 0.018

500.00  499.90 -0.10  500.05 0.05

500.00  499.85 —0.15 500.00 0.00

999.65  999.45 -0.20  999.60 -0.05 -0.018 0.020
1008.90 1008.75 -0.15 1008.90 0.00
1003.80 _1003.65 -0.15 1003.80 0.00
1505.20 1505.00 -0.20 1505.11 -0.09 -0.039 0.035
1508.35 1508.20 -0.15 1508.31 -0.04
1510.50 1510.40 -0.10 1510.51 0.01
2003.65 2003.55 -0.10 2003.59 -0.06 -0.045 0.020
2002.35 2002.25 -0.10 2002.29 -0.06
2004.00 2003.95 -0.05 2003.99 —0.01
2502.85 2502.80 -0.05 2502.73 -0.12 -0.037 0.054
2502.85 2502.95 0.10 2502.88 0.03
2510.65 2510.70 0.05 2510.63 -0.02
3002.75 3002.85 0.10 3002.64 -0.11 -0.046 0.054
3002.30 3002.55 0.25 3002.34 0.04
3008.95 3009.10 0.15 3008.89 -0.06
3500.80 3501.05 0.25 3500.66 -0.14 -0.040 0.070
3502.90 3503.35 0.45 3502.96 0.06
3504.00 3504.35 0.35 3503.96 -0.04
4004.45 4004.95 0.50 4004.35 ~0.10 -0.036 0.054
4001.50 4002.15 0.65 4001.55 0.05
4002.25 4002.80 0.55 4002.20 -0.05
4501.25 4501.95 0.70 4501.10 -0.15 -0.066 0.054
4504.05 4504.90 0.85 4504.05 0.00
4498.55 4499.35 0.80 4498.50 ~0.05
5001.70 5002.60 0.90 5001.47 ~0.23
5006.70 5007.80 1.10 5006.66 ~0.04
5001.15 5002.20 1.05 5001.07 ~0.08

1.00008
0.99980
0.99921
0.99833
0.99717
0.99577
0.99417
0.99231

6000.00
5000.00
4000.00
3000.00
2000.00
1000.00

0.00

(kg)

std value

0.00 1000. 2000. 3000. 4000. 5000. 6000.

00 00 00 00 00 00
indicated value (kg)

indicated vaiue (kg)}

Max Std. Uncertainty = 1.897E-01 kg
Max.(1Avg.biasl+ 1std. Ual)

average

1.00009 1.00008 1.00008

0.99980 0.99981 0.99980 0.99980
0.99922 0.99922 0.99922 0.99922
0.99833 0.99833 0.99833 0.99833

0:99577 0.99578 0.99578 0.99577
0.99417 0.99415 0.99417 0.99417
0.99231 0.99234 0.99235 0.99235

1.001000"
1.000000

Avg. Density(g/er)
(=]
©w
w0
o
o
o
o

0.991000

100

3

Temperature(Deg. C)

4

0 40 50
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Appendix C Diverter Timing Error Test Result

U - Diverter At (5 t, high flowrate )

((Qi-Qn)-(Qit-Qny)/an
o
P
o
o

J1po

00020420 0000 = 0020 &, 0040 0060 xQp80 0.4
X

o004 |
x

0006 |

0008 |

0.010

o
@
<
&
=
c
S
@
©
I
B
2
(5]

l
\
|
‘ o
| 5 0.002
\ &
§ 000
| €
| 2 -0.002
| 0004
\ —0.006 \
| oom ___
‘ Collection time, s —— H 1
U b=t 1 R
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U - Diverter At (5 t, low flowrate )

({(Qi-Qn)-(Qit-Qnt))/Qn

-0.006 S

-0.004 S —

X
4.020 RX 0.040 0.060 0.080 0.100
e

-0.008 R ——

-0.010

1/Tqi - 1/Tgn

Std uncertainty, m3/h

Collection time, s —e— g
-~ 7 g2
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