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ABSTRACT

The properties of commercial products are measured by standardized laboratory test methods to check thelr
conformance fo spectficarion.

Two oF more measurements of some property of a specific semple by any given test method usually will not

Therefore, Laboratory test correlation of the specific sample is necessary to be done on the expected preci
mon, gocuracy of the test results and the uniformity of interprefative, fo step on the credibility of the festing
imboratory.

This is @ paper on the conduct and the results of the fourth ASCOPE {ASEAN Councll on Petroleum) Cor-
relation Programme for fuels were carried owt on two kinds of samples.

L INTRODUCTION The following tests was used in the correlation
programme, fuel by sample code A 2/XK/82 Jet fuel

The first ASCOPE Laboratory Test Correlation type :

Programme for Fuel was launched in 1979, with Indo-

mesis 35 Coordinator, in this case Laboratory of “Le- - Appesrance not for correlation, It for identifica-

migms” 0il and Gas Technology Development Centre, tion only.

WSince 1984 hecame “Lemigas™ Research and Devel- oo iy Gravity at 60/60°F, ASTM D 1298

spment Centre for Cil and Gas Technology — Ed.) - Flash Point. “ABEL" °F > B 170
The second one was carried out in 1980 and the - Smoke Point, mm I 57

svaluation of the results was discussed in the first . Freezing Point, °C ASTM D 2385

Workshop ASCOPE Lab-Correlation Programme held - Distillation (group 4) ASTMD &6

m Singapore, in 1980,

L
After tha third Programme in 1981, in the 5. Fuel bY sample code D.2/Y/2 Fuel Ofl Type :

cond Workshop was held in Kualalumpur the con-

snsus among particlpating laboratories proposed 3 Sg?eclﬁc Fm'_“-"' at 'E'D"I‘E"DZE ASTM D 1298
w0 increass the frequency of the comelation - Kinematic Viscosity at 30YC, ¢t ASTM D 445
programme t0 fwice o year, - Pour Point, °F ASTMD 97

This is the first correlation programme for fuels - Flash Point PM. CC,°F ASTMD 93
in 1952 iz, the 48 ASCOPE Laboratory Test Pro.  * Cavorific Yalue, Btu/lb ASTM D 240
gramme for Fuels which were carried out on fuels - Sulfur Content, wi 5 . ASTM D 1551
by sample codes A.2/X/82 and D.2/Y/81. - Conradson Carbon Residue, wt % ASTM D 189
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1L CORRELATION PROGRAMME EXECUTION

A. Programme Coordinator

The programme coordinator for this correlation
programme s Indonesia, in this case LEMIGAS
Laboratory.

The coordinator is responsible for the conduct
of the programme, including the preparation of the
samples, their expeditions, collections of test
results, processing the results, and presenting them
in a report.

B. Country Coordinators

To coordinate the participating laboratories in
egch member couniry, & country coordinalor was
nominated.

The country coordinators are responsible tor
receiving the samples from the programme woordina-
tor, distributing the samples to participating labora-
tories, collection of results from participating labo-
ratories, and transmitting them to programme
coordinator.

C. Participating Laboratories

As nominated by the member countries, 14
lshoratories participated in this the comrélation
programme. Included & laboratories in Indonesia,
3 in Malaysia, 2 in the Philippines, 1 in Singapore
and 2 in Thailand.

To maintain confidentiskity of result each
participating laboratory was designated with an
identification number known only to itsell,

. Test symples and Insfructions

Samples consisting of one gallon each of a jei
fuel type and a fuel oil type were prepared by the
programme coordinator. These samples were sent
to the participating laboratories through the respec.
tive country coordinators.
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Also Included in this shipment is a document,
giving detailed imstruction to the participating
laboratory, Tt was requesied in this instruction
that the results be sent to the Programme Coord
nator in the forms provided, complete with the
laboratory Mentification number, through the
respective country coordinator, within one month
after the receipt of the samples.

These samples were sent by air from Jukarta
in Movember 1981,

11l. RESULTS OF THE CORRELATION

A, Test Results

All data will be displayed in 2 uniform array,
the measured property values of the sample typs are
to be listed as colums and the participating labora-
fories in Tows

1. 4™ Correlation Programme for Fuels

Test results, received from 15 participating labo-
ratories are listed in Table 1 and 2.

These results were processed in  statistically
following the procedure discribed below.

B. Statistical Treatment of Test Result

Results from test methods other than those
requested in the progr were not included
in the calculation of average (see Table 5).

These results are compiled and outliers are
rejected after determination of the rejection region
and accepted region through rest of hypothesis,
and using Grubb®s T Factors,

The step are : "

1. Awverage

Average of a set of results is ohtained by divid-
ing the sum of all the results bv the number
of the resulis,

r1, mamber of resulis.
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2 True Vale 6.

True value ix the value towards which the
average of the results obtained in many labora-
tories tends.

3. Deviation : L

Deviation is a constant or systematic arror
frequently present in test work, It differs from
random error and manifests itsslf as g parsistent
positive or negative deviation from the known
or troe valus.

D;= X-X

4. Variance (unbiased estimate of population

variance) B.

Varlance is a measure of the dispersion of Fl
s2t of accepted results around their average. It is
equal to the sum of the squares of the deviation
of éach result from the average,

n 5
L N S
o dh 1( [—X")
5. Standard deviation
Standard deviation s a measure of a dispersion
of a set of accepted results around their

average, equal to the square root of the varian.
o8

s=v"’—1~%txihi}2

“T" factor according to Grubb's rejection
criteria is found from Grubb's table which
lists T against at 99% confidence Jevel,

Outlicr

Dutlier is a result far enough in magnitude from
other results so as to be considered not & part
of a set.

Rejection of outliers if,

{xj - i]}sxT,mmmmnt(xi} is
rejeited

Accepted measurement -
[X - X]<8XT,

Measarement (X,) is accepted as belonging to
the population.

All test values that fall within plus or mines
two standard deviations of the Eroup  are
considered  statistically equal, precision-wise,
Values which exceed the two standard deviati-
ons bul are within scceptable limits on the
basls of Grubb’s Criterion for 99 percent
probability are included in the compuiation.
Bejocied walues are not included in COmputiati-

=] j=] on.
Table 1
Laboratory Result of 418 Correlation Programme on Fuels
Sample Code - A.2/X/82 (Jet Fuel Type) ‘.
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Table 1 { Continued )
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Mote : 1) Converted from deg. C
7). Flash point by Tag Closed Tester, ASTM D.56
3). Visually Clear, bright and free from solid matter and undisolved water at normal ambient temperature
Tahle 2

llhuntnqﬂulhufﬁ'h(:mtﬂlhunhugummul Fuels
Sample Code : D.2/X/82 { Fuel Oll Type )
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Table 2 ( Continued )
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Mote : 1). Calculated fipure, referénce Table 7 — Petroleum Product Handbook
2). No cquipment
17, Sulfur content determined using Flask Combustion Method (IP.242)
4). Method [P.236
5) Converted from deg. C
6) ASTM D.129
7). Apparatus is out of order
&) Tested by telsec x-ray Muorescance
), Converted from ramshottom carbon residue
10). Reported AP1 Gravity at 60/60°F
¥ Mot used In average
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Table 1 { Continued )
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Mote : 1). Converted from deg. C
7). Flash point by Tag Closed Tester, ASTM D.56
3). Visually Clear, bright and free from solid matier and undisolved water at normal ambignt temperature
Table 2

Laboratory Result of 4™ Comrelation mme on Fuels
Sample Code : D.2/X/82 { Fuel il Type )
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Table 2 { Contivued )
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Mote ; 1) Caboulated figure, reference Table 7 — Petroleum Product Handbook
2} Mo equipment
3). Sulfur content determined using Flask Combustion Method (I[P.242)
4} Meihod IP.336
£} Converted from deg. C
6). ASTM D.129

7). Apparatus is out of order
Eg. Tested by telsec xray fluorcscence
9}, Converted from ramsbottom carbon residue
10). Reported API Gravity at 60/60°F
*), Mot used in average
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V. EVALUATION

A ﬂwuﬂwﬂmmeﬁrmts

The results of the computation processing of
this programme is shown in table 3 and 4 Deviation
of each result from the average values is shown
in table 5 and &, the following evaluation as below,

1. Concerning to the sample code A.2/X/82, jet fuel
type

a. Specific Gravity at 60/60°F

O(nine) test results excesd standard deviation
viz the resulis coming from Participating Lab.
001, 06, 11, 13, 14 and 16, which are however
not be rejected as outlier being still within the
permitted limits. Hence, all the list results from all
the participating laboratorles are satisfactory.

b. Flach Point "ABEL™

6 (six) test results exceed standard deviation
viz the test results coming from Participating Lab.
Mo, 06, 13 and 16, which however are still within
the permitted limits and are not to be rejected
a5 outliers, Hence, the test resulis are satlsfactory,

¢. Smoke Point

& (six) test results exceed standard dewiation
wiz the tesi results coming from Participating Lab.
Mo, 01, 6 and 10, which are however not be rejec-
ted as outliers being still within the permitted limifs,
These results are satisfuctory.

d. Freezing Polnt

S(five) test resulis exceed standard deviation viz
the test results coming from Participating Lab Mo,
9.1, 13 and 15, but are within acceptable limits
and are not to be rejected as outliers, Hence, the
test results are satisfactory .

¢. Distillation, IBP

B{eight) test results execeed standard deviation
wiz the test result coming from Participating Lab.
Mo. 01.1, 03, 11, 13 and 15.2 which however
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are still within thé permitted limits and are not to

be rejected as outliers. Hence the test results are
satisfactory.

f. Distillation, 20 peot rec.

S(five) test results exceed standard deviation
viz the test results coming from Participating Lab
Mo, 03,1, 051, 10.2 and 11, which are howewer
not be rejected as outliers being still within the
permitted limits. These results are satisfaciory,

g. Distillation, 50 pct rec.

Only 3 (three) test resulis exceed standard
deviation viz test results coming from Participating
Labh. Mo. 11 and 132 which however are still
within the permitted limits and are not to be rejec-
ted as outliers. Hence the test results are satis-
factory.

h. Distillation, 90 pct rec.

S(five) test results exceed standard deviation
viz test results coming from Participating Lab. No.
0d, 11, 13.2 but are within acceptable limits and are
not b be rejected as ouiliers, Hence, the fest
regults are satisfactory,

i. Distillation, FBP

B(eight) test results exceed standard deviation
viz test resulis coming from participating Lab. Mo,
03.1, 05.2, 09.1, 10.1, 11.1, 13.2 and 16 which
however are 3t not be rejected as outliers being still
within the permitted limit. Hence, the test results
are satisfactory, .

j- Distillation, rec at 200 deg. C

Tigeven) fest results excesd standard deviation
viz test results coming from participating Lab. Mo,
021, 0d, 11 and |3 which however are still not be
rejected as outliers being still within the permitied
lirnit. Henee, the test resulte are satisfactory.

n



Table 3

Test Results of 4™ Correlation Programme on Fuels
Sample Code : A.2/X/82 ( Jet Fuel )
HEAMN FTANDAER T CRITICAL # T 1IN
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Table 4
Tutl!emlnnfd‘hl:nnﬂuﬁmﬁumm:un?u&h
Sample Code : D.2/X/82 ( Fuel Oil )
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Table 5
Deviation from Aver
Sample Code ; A.2/X/82 {Jﬂaﬁld Type )
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Table 5 ( Continued )
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2. Concerning to the sample code D.2/X/82, Fuel
oil type

a. Specific Gravity at 60/60°F

S(five) test results exceed standard deviation
viz fest results coming from participating Lab, Mo,
01, 05.1, 06 which however are still not be rejected
as outliers being still within the permitted limit.
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Hence, the test results are satisfactory.

b. Kinematic Viscosity at 50 deg. F

Tiszven) test results exceed standard dewiation
viz test results coming from participating Lab. No.
03, 06, 13 and 16.2 which however are still not be
rejected as outliers being still within the permitted
limit. Hence, the test results are satisfactory,
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c. Flash Point, PM CC.

Tsven) test resulis excesd standarnd deviation
viz the test results coming from participating Lab,
Mo. 03, 06.2, 07.1, 10, 132 which howewer are
still within the permitted lmits and are not (o be
rejected as outhlers. Hence, the test results are
satisfactory,

d. Pour Point

10ten) test results exceed standard dewviation
viz the test results coming from participating Lab.
No. 01.1, 03, D6, 09.2, 10 and 14 which however
are still within the permitteéd limits and are not
to be mejected as owtliers, Hence, the test resulis
are satisfactony.

e, Calorific Value, Gross

Test resulis, received from & parficipating labo-
ratories only, 2 (two) test vahies excesd standard
deviztion viz the test results coming from partici-
pating Lab. Mo, 04 which however are still within
the permitted limits and are not to be rejected as
outliers, Hence, the fest results are satisfactory.

f. Sulphur Content

Wnine) Participating Laboratories determined
sulphur content by method ASTM D, 1551, 5(five)
test results exceed standard deviation viz test
participating Lab. No, 01, 11,2 and 13 which
hovwewer are still within the permitted limits and are
not to be rejected as outhiers. Hence, the test
results are satisfactory,

In this cage 10 (ten) test resuliz coming from
Participating Lab. MNo. 04, 10, 14, 15 and 16 deter-
mined sulphur content not uged the method as

prescribed. The position of 5(five) values cxceed
standard deviation and 4{four) values are rejecied,

E. Conradsom Carbon Resjdos

Bleight} test results exceed standard deviation
vir test results coming from Partlcipating Lab No.
01.2, 06, 07, 09.2 and 13 which however are
still within the permitted limits and ar2 not to be
rejected as outliers.

In thiz case 2(iwo) test results coming from
Participating Lab No. 10 are rejected.
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V. CONCLUSION

Conducting to the test data submitied by all
participating laboratories and the evalustion result,
the following conchesjion can be drawn,

A, In general the test results are satisfactory

The wide disparities in test results are observed
in, Flash point PM CC, TBP and FBP distillation,
Kinematic Viscosity, Sulphur Content and Calorific
value.

B, About sulphur content, the hiph resilts oblained
by Bomb Method, such as the resulis of the Par-
Hieipating Lab No, 04 and 16

It must be noted that ASTM D 129 (Bomb
Method) indicated that this methed is not appli-
cable to samples containing elements that give
residucs, other than barium sulfate, which are
insoluble in dilute hydrochloric scid and would
interfere in the precipitation step. These interfering

elements Include jron, sluminum, calcfum, silicon,
and lead.

. Test results show that a mumber of parviciparing
laboratories still have not fully adhered fo the
reporting instruction deseribed by the ASTM
rest merhods
These are evident in the results for : Kinematic

Viscosity wherein the result should be rounded to

the nearest one part per thousand of the value

measured,
There are Participating Lab Mo, 02, 04, 06, 10,

13, 16 in the 4th Correlation Programme.

V1. SUMMARY “*
The 48 Correlation Pro-
gramme on Fuels
Mo of participant
Indonesia B
Eis 3
Philippines w1
Singapore 1
Thailand 2
Total - 14
Mo of sample -
MNo of test correlated 12
Mo of results 458
Results with different method 12 (2.6%)
Mo of results exceed standard
deviation 104 (23.3%)
Mo of results are to be rejected 2 (0.45%)
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c. Flash Point, PM CC.

Tieewen) test results exceed standard deviation
viz the fest resulis coming from participating Lab.
Mo. 03, 06,2, 07.1, 10, 13.2 which however are
still within the permitied bmits and are not to be
rejected as outliers. Hence, the test results are
satisfactory,

d. Pour Point

Iten} test results exceed standard deviation
viz the test results coming from participating Lab.
Mo, 01,1, 03, 06, 09.2, 10 and 14 which however
aré¢ still within the permitted Hmits and are not
to be rejected as outliers, Hence, the test results
are satisfactony,

. Calorific Value, Gross

Test results, received from & participating Jako.
ratories only, I (iwo) test values exceed standard
deviation iz the test results coming from particl
pating Lab. No. 04 which however are still within
the permitted limits and are not to be rejected as
outliers. Hence, the test results are satisfactory,

f. Sulphur Content

9{nine) Participating Laboratories determined
sulphur content by method ASTM D. 1551, §(five)
test results excecd standard dewiation wiz test
participating Lab. No. 01, 11,2 and 13 which
however are still within the permitted limits and are
not to be rejected a5 outliers. Hence, the fesi
results are satisfuctory,

In this case 10 (ten) test results coming from
Participating Lab. Mo, 04, 10, 14, 15 and 16 deter-
mined julphur confent not used the method as
prescribed. The position of 5(five) values exceed
standard dewiation and 4{four) walues are rejected,

g- Conradson Carbon Residue

8(eight) test results exceed standord deviation
wiz test results coming from Participating Lab Mo,
012, 06, 07, 09.2 and 13 which however are
still within the permitted limits and are nof to be
rejected as outliers.

In this case 2{two) test results coming from
Participating Lab No, 10 are rejected,
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¥. CONCLUSION

Conducting to the test data submitted by all
participating laboratories and the evaluation result,
the following conclusion can be drawn,

A. In general the test results are satisfactory

The wide disparities in tesi results are obseored
in, Flash point PM CC, IBP and FBF distillation,
Kinematic Wiscosity, Sulphur Content and Calorific
vilue,

B. About sulphur content, the high resulis obtained
by Bomb Merhod, such as the results of the Par-
ficiparing Lab No, 04 and 16

It must be noted that ASTM D 129 (Bomb
Method) indicated that this method is not appli-
cable 1o samples contsining elements that give
residues, other than barium sulfate, which are
insoluble in dilute hydrochlore acid and would
interfers in the precipitation step. These interfering
elements include jron, aluminum, calelum, silicon,
and lead,

C. Test results show that @ number of participa
Iahoratories :ﬁnmmm@mﬂ[m to ::f:emz
reporting instruction described by the ASTM
test methods
These are evident in the results for ; Kinematic

Yiscosity wherein the result should be rounded (o
the nearest ome part per thouwsand of the value

Treasured.

There are Participating Lab Mo, 02, 04, 06, 10,

13, 16 in the 4th Correlation Programme.

VL SUMMARY <&
The 4™ Correlation Pro-
gramme on Fuels
Mo of participant
Indonesia B
Malaysia 3
Philipplies el
Singapore 1
Thailand 2
Total : 14
Mo of sample -
Mo of test correlated 12
Mo of resulis 458
Resulis with different method 12 (2.6%)
Mo of results exceed standard
deviation 104 (23.3%)
Mo of resulis are to be rejected 20.45%)
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