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Long Term Stability of Uncertainty Analysis of Light Oil Flow
Standard System
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Abstract

A national standard system for the petroleum field has been developed to calibrate and test the oil flow
meters in Korea. The operating system and the uncertainty of the system were evaluated by the peer reviewers
of foreign national metrology institutes in 2002. Since the characteristics of the system might be changed by
time, the uncertainty of the system is reevaluated with the consideration of the long term stability of the
system. It is found that the system has a relative expanded uncertainty of 0.048 % in the range of

15~120 m’ /h. According to the uncertainty budget, the uncertainties of the fluid density and the final

mass measurement, which are temperature dependent, contribute about 94 % of the total uncertainty in the oil
flow standard system.
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m*/h oA dFEgr) FFEEATGATA A
AR AAHGAE 95% AN JNEFES
=7t 0.04%0]32 «0”Ate] BoA mAAAE 0.1%
At «07AlY AE AdE FFAY wrEA oy
2 A=Y KRISS oA Addas Azt
7t FFse EALE Hojue AL ¢ F A
gurAog Aiayl FHE e AAd o
2 AL #etad AEE A4 249 ¢ 5 ¢

r‘l

oj9} Zo] MAANPAZY BHFFA ) HlAA Y

AWRE APHo Hriske WHoR A (229
2L AFBAHF t+ & olgsd s4dAA
(hypothesis testing) 3+ T},
t= (Xl -XZ)—DO (22)
2 g2
i D2
n, m,

A7) Dy =p,-p, = 2HEY o], x,x,
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Table 2 Inter comparison of oil flowmeter calibrator
between KRISS and “O” company

Flowrate X, X, 8, S t
wh | % | % | % | %
40 0.02 0.05 | 0.01 | 003 | 071

60 0.01 0.01 | 0.01 | 0.03 | 029

80 -0.01 | 0.05 | 0.01 [ 0.04 1.37

v Ag3ye 37, S,,S, = T TFE #HA,
n,n, & 4YASFE by AR & 07
}\l_’ uzn —%

KRISS o) 4% 2%E 24 dehan,
o uel AHfEs A

(23) o] &3to F3ich

_ (5 +87)
S, . S,’
n, -1 n,-1

@3

AF7Hd(null hypothesis)> H, :D, =0 ©]i,
o} 714 (alternative hypothesisy2 H, : D, #0 ol

o 95 % 'rr—4

Table 2 = KRISS 9} «o"Ale] A¥ AnzRE

AR e 3 N FFdA MRS AR A
%2 40, 60, 80 m’/h oA ¢ gL 0.71, 0.29, 1.37
2 ZZ Jeids 9ok zdAY v=1 oA

tyes =127 ©lZZ 3 7)) %%*01]/\1 t qol 712

H(reject region)l] YA FS& & F Aok AFS
4 D=0, =u,)s 71748 &+ UL ¢ F

Atk

wehA KRISS §F “O"AbelA] ARG 3 M #
Foll A Zzte] ZAHFO 95 % FATFEAA o
E2gxn 3% F o 2709 uA7)ELE F5F
Ao Wyo] FFy RuESHAHoT ANE Yd=n
Baxx o Fygoz Hrigddoh RS
Are Hrtg Ao §EEE £}

2AFA BHE @by A4 dHA
thekgl Wt o 2 AZglojot Jiok B3] nAY)
Atolel vlmst WL Tzt BEY wRe] E
5 N8P N2 AR B AFol FRH
= 28T AYAHL wEss Pyolt E 7}
T BExY At FL ol FL2 AAFAE

s o o

IRIC I

F(signification level)o| A Z 3T}

HE L

Yehhee AuE 48 Q2% ease 28
2 Wsts o] Zd Wae dHL 29 5
e ol

7]% e 27 BEF AXY ARAF AR
gl o] 5rle) Fr)ekA “(long term stability)
171 3l #rEF 239 ddFE AHE7
nA7|ES vu 48stq 348 E

= ok o M

oY Mo

) ;R}{J o J‘ﬁ.
= °"

o&.‘,'_ﬂ.

3 W 3l(secular change)E Yo7|E

s A 2 # 2:=AY

27 371 89 WA Ue BAse
L

Rtk
&% =
oY

Wyt A 523 &2
= og 88%Z AA 3}
A e HolG o FF of o gge
6 %01311:}. n3g FAY FE P9 B
ZAd HEE Q3dle <k 0.008% 712 ARE B
At} ol uA A AlEHE A € 25
A9 228 ¢ A5 Fdsof ke AE 9
Blkig=3

T Z71a A7) BTG AT 8R AP A2
Aol thzx YudE ol Utk wekA
st o] Frlagojut Axprl A A} kP Ao

(o] A~
& 2 Qo

¥O, mr i
U[O Jﬂ, o,

ik
o
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