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ARSTRACT

A high precision of octame mumber measurement according fo stapdard measurement and fo standard regiirement is
i amdisd it efindng sty

The ASEAN Council on Petroleum (ASCOPE) Correlation Programme is conducted to obtain the precision of octane
pumber meaxvement duta for gacoling the normally wied methods of ASTM D 2699 and [P 239 This programmse i
participated by 19 petroleum laboratories in ASEAN Countries. The test resulis af the varions participating laboratories
are subjected to statistical analysis o determine their average valie, varianee, stamdard deviation, and to rejected Hhe
eitflier wilises.

e Grabb T=Test method was wied for the statistical refection of outfiers. This method appears 1o be quire satishacion
for ASCOPE purpoxe. The implementation of the Grubl T-Test ensures the laboratory conststency and this in firs will
wivie the buvers ar sellers of the gasoling confidence in the quality of the gasoline

s paper presents the results of 26% ASCOPE Labormtories Text Corvelution Programme for Octane Numiber

Measirement { 908,

l. INTRODUCTION

Many arganizations worldwide share in interest in the
precision of octane mumber measurement by CFR engine
[aboratory. A high precision of octane number measure-
ment according to standard requirement is a must in the
refiming industry,

It is very important to back up fuel marketing and
refineries in the production of motor fuels according to
specifications,

A high precision of octane number measurement is
also very important for quality control and research ac-
tivities on the use of hydrocarbon fuels. The quality of all
gasoline sold and used must be assessed. Gasoline speci-
ficanion needed 1o define the quality of the product bought
and sold

It is in facing these problems, that octane number mea-
surement using the CFR engine laboratones in ASEAN
pnd other coumiries should continously and regularly comi-
pare the test results through a test correlation programme,
such os organized by the ASEAN Council on Petroleum
(ASCOPE)

This programming is participated by 19 Petroleumn
Laboratories in ASEAN countries. CFHR engines are used
o measure the oclane number of gasoilne and cetane
number of divsel fuel

There are a number of the CFR engine laboratories in
existence with facilitees avalable 1o undernke quality
checks. It is however important that all these CFR engine
lnboratonies use similar methods and achieve consistent
resulis. ASCOPE laboratory test correlation programrme
for octane number measurement was conducted m 19949
to obiain precisions of octane number data for gasoline
using the CFR engine and normaly used ASTM method
D-2679,

Testing had 1o be conducted using the same methods
and procedures, such os bracketing and compression ro-
tio procedures. For cormect analysis, the ambient opera-
tion conditions fior the CFR engine during correlation mea-
surement must be recorded

Testung had o be carried oul on 8 cenmin tume {local
time) specified by a programme coordinator. The test
resullis had to be rounded according 1o the ASA proce-
dure,

The test result of the vanous participant [sboratones
wene subjected 1o statistical analysis 1o determine average
value, variance, standard devintion and the outliers values.
The results also enable the determunanoen of the outliers
that should be rejected.

The ASTM standard practice for dealing with outliers
allows the use of several methods of which Crubbs T-
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Test as practiced by ASCOPE is ane of the first of the - sample preparation and shipanem

programmers, the ASCOPE laboratory group has been - analyses and instrumentations

emplaving the Group T-Test mt 95% confidence level for
detoction and 'ﬁl.lh!:l.'l.] |.1|.'|!||.|'|:_|-|:1:I]u|'|_|.r] nu.in;rwl., TI‘|13,3“:|J||_1,;I - evaluation of the samples qualitics
15 also used by Ethyl ( orporation and ASTM National A G 1 s i
Exchange proup in USA for their CFR engine comelation _ ko5 procaLL
PrOTERmIES - evaluation of the 1est results

= peneral conclusion

test pesults callection

The ASCOPE correlation progranune consists of the
fillisw g stagis:

IL. SAMPLE PREPARATION AND SHIPMENT

Table 1 Test sumple (denoted SC-011, SC-02) for the correla
26" ASCOPE laboratory test correlation hon programme were prepared by the Progrmimme Coore
program for octane number measuremant dinator who distributed them to the 21 Panticipating Labo-
(1999) types code of sample ratones in ASEAN Countries through their respective

Tope | Grads " TP Country Coordinator.
Ait Moads i LI:-II';I'EI'HII' ' EW The amount of the correlation samples was two liters
- Rt s e M. for each grade. This was placed in two one liter cans. One
2 . Mogas High grade Sc-02 liter can was wsed in order 1o comply with JATA { Adr Trans-

port Regulations) concerning the maximum volume per-

Table 2
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Test results sample no.; SC-01
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mitted for the air transport of flammable matenals.

To facilitate and simplify the undertaking of the
programme, each sample was coded atphanumencally as
follows: “SC-number”, where SC sample code and the
number correspendhents to grade of the sample in this cor-
relation programine (Table 1),

In order 1o facilitate commumscation, laboratones In
each contry were coordinated through a Country Coordi-
nator. Each participating Laboratory was coded with "LC-
nimber” where “LC™ means Iaboratory in tis correlation
PROZEAMmImE.

In each case, the sample prepamtion consisted of five
stapes these where:

. Acquisition of suitable sample preparation material and
equipment

- Blending of the samples
Filling the contamers with the samples

- [Duspatch

Each stage was undertaken with the utmost care under
the supervision of the programme coordinator in accor-
dance with set routine.

1L TEST DATA ANALYSIS

The labormtory test results were collected and analyzed
using basic statistical methods. The statistical data obtained
by these methods inelude: averuge of the results, average
of deviations, variance, standard deviations, and determi-
nations of outliers value: all which are basic to other sta-
tistical treatment such as trend ete. Test results were ob-
tained provides sufficient parameters for comparing the
data from individual laboratonies. The following steps are
used to caleulate the hasic statistical data

Packing the container with the samples A.Averuge -
Paking Sum of the test results =x + 1, + ¥, . x = Yoxi
inl
Table 3
26™m ASCOPE Iaboratory test correlation programme for octane number measurament (1999}
Test results sample no.: SC-01
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Table 4
26" ASCOPE laboratory test corralation programme for octane number measurement (1899)
Test conditions sample no.:5C-02
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Tabla 5
26" ASCOPE laboratory test correlation programme for octane number measutement (1839)
Test resultresults sample no.:Sc-02
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n = pumber of 1est resuhis
Table &
wm&wwmﬂm sum of test results 2
ramme for octane number measurement Average = - =
Prog (1999) Hﬂﬂf!ﬁﬂ result *,

Individual rating reported by ASCOPE lab
participant
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B. Average Deviation
Average deviation is the average of all deviations from
the set average taken without regard to algebraic sign

[ = deviation =xi-
Xi = test resulls
Average deviahion =

. -1
sumof test results | .

A ey Y )
noof testresult — n o

. Variance

Variance 15 a measure of a dispersion of a set of ac-
cepted results around the average. It is equal 1o the sum of
the squares of the deviations

-2

Squares of deviation = (x7 - x)

# -
Sum of squares of the deviation = E[ri - x)

[ -2
Variance = § = —]—E,ﬂ-x}
4 "_.Irnl

Table T

26* ASCOPE laboratosy test correlation
CFR correlation program conducted from 1680 o 1

for octane numbaer measurement (1999)

989 percontage of rating exeeding standard devition
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Average Standard Deviation
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26th ASCOPE laboratory test correlation programme for octane number measurement (1999)
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Iy, Srandard Meviaifon

Standard deviation is i measure of the dispersion of a
set of accepted results around their average. equal 1o the
square root of the vanance

1 L ot |
2 (xi-x)

s- "_I fmll

E. Kejection of Outliers

[
P factorx 5= T ”—_TZ{’"‘"]

T factor wis obtained from the table of Grubbs rejec-
tion criteria for 95% convidence level. In the computa-
tions of standard deviation the use (n-/) bs statistically
more comect than &

The result at the octane number measurement (¥4} is
rejected, if

Deviation (xi- ) > T x §

F. Test Results Collection
The test results submitted by the panicipating labora-

tories were complied and evaluated following the proce-
dure described above. The results for samples 5C-01 are
listed in Table 2 and Table 3.

The results for sample SC-02 are listed in Table 4. and
Table 5. These shows the physical/chemical properties of
samples octane number and ambient and engine operation
conditions

Test results of octane number are reporied by partici-
pating laboratories, that are presented in Table & and 7
These results are summarized and can be seen in Figures
1, and 2 which plots the laboratory test results, standard
deviation and rejection of outhers for sample SC-01 and
SC-02,

V. EVALUATION

From the results of the test conducted by participating
laboratories, the evaluation of correlation samples, evalu-
ation of test procedures (Table 2, and 3) and analysis of
test results about standard deviation and rejection of out-
liers (see Table 6 and Figure 1, and 2). The following con-
clusion can be drawn

A. Evaluation aof Correlation Sample
The test results also agree with the test of general

s SC.02
ascot|
u 501
[ 8C-0

- BC-01
o - - - - . e

i 21 4 8 7 B |'1E|-l'llltlﬂ‘llﬂ1l‘ll-lllil'lﬂl.ll‘lﬂﬂ
c’“‘”‘"ﬂhﬂﬁu‘“
Figure 3
26" Laboratory test correlation for octane number measurement (1999)

programme
Presentage of rating eceeding standard deviation (1980-1989)
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properies for each sample (SC-01, SC-02) as shown in
Table 1 and 5. Regarding the deviation of gencral proper-
ties of the samples, there are no significant deviations con-
cerning the test results for density a1 13 °C and RVP . This
mcans that all samples were in good condition before test-

ing.

B. Evalustion aof the Test Procedure

From the test results conducted by participating labo-
ratofies, the test procedure was evaluated. The following
conclusion can be drawn,. From Table 2 and 4 it can be
seen that in some laboratories the test deviated from the
test procedure, established by the ASTM.

Some laboratories carmied out the test without report-
tng for the engine operation condition, the running hours
after last overhaul, such as, the panticipating laboratories
form LC-092, LC-09, LC-18 and LC-22 and LC-02, LC-
09. LC-11, and LC-22 whereas LC-02, LC-09, LC-1} and
LC-22 did not report the knockmeter sensitivity (basic
spread setting). According to the standard method, the
basic spread setting should be 10 10 18 knockmeter divi-
siom for octane number at 90 octane level,

C. Evalumtion of the Test Resulis

Concerning sample SC-0] as shown in Table 6, and
displayed in Figure |, the calculation shows six 1est
results  exceeded the standard deviation defined for the
test results coming from LC-01, LC-0, LC-07, LC-08,
LC-12, LC-23,  but all test resulis are not rejected as
outlier. They are not outside the CGirubb rejection lmir.

Concerning sample SC-02 as shown in Table 6, and
displayed in Figure 2, that five test results exceeded the
standard deviation viz the test results coming from LC-
01, LC-08, LC-10, LC-11, and LC-23, but all test results
are not rejected as outher. It means that they are still within
the outliers rejection limits, Hence the test results from all
participating laboratories are satisfactory,

PRECISION OF THE OCTANE NUMBER

V. CONCLUSION

The Girubb's T-Test for 95% convidence level appears
to be quite satisfactory for 26* ASCOPE laboratory test
correlation  programme for oclane number measurement
in 1999, All the results in general seem guite good, some
participating laboratories still need 1o pay more atiention
to the conduct of their test, particularly as regards adher-
ence to the ASTM procedure.

As can be observed from the evaluation, all test re-
sults of the ASCOPE participating laboratories are not re-
jected.

It seems that the percentage of rating in the 26*
programme excecding standard deviation for SC-01 has
increased from 31.2% 1o 33,3% and for SC-02 increased
from 25% to 35,1% are listed in Figure 3.

The correlation programme enables each participating
laboratory 1o monitor its own performance and to take
cormective action when necessary. In the meantime corre-
lation test programme for octane number measurement
can be beneficial from sharing data and new ideas to im-
prove testing procedure and festing precision.
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