iber countries taking part in this correlation
3 dre Indonesia a5 coordinator with seven
3 wries participating, Malaysia with one laborato-
I gland and the Philippine with two laboratories

coordinator in this correlation program.

\snding them by air 10 each participating labora-

ing should be carried out af the same day
j specifled by the programme coordinator,
fme should be carried out according to the same
sedure (Brucketing Method),

» second part (41 correlation programme)

mmsreed by sending samples in March 1982, Afier

g tested by the participating laboratories, the

w=sulis are (o be sent (o the coordinutor for the

smination of the standard deviation and other
- m.r

Based on the results, conclusion can be drawn
= the devistion of laboratory test results and
outliers 10 be rejectad. For hetter analysis of (he
= for each of the smples for correlation it is
sequired 1o report physical and chemical tests
specific pavity, RVP, distillation and lead
antent in the recalving Inboraloriess,

necessiry in order 1o toke into account
' pomaible changes in the sample proparties which
% 1o be observed are ambient and engine operation
during the correlation tests. The results of
¢ amalvsis can then be used as o base for deviations
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1982 4 ASCOPE LABORATORIES TEST CORRELATION PROGRAMME
ON C.F.R. ENGINE

By : Bustani Mustafs and E. Jasjfi

the ocourance of cutliers ond recomendation remidizl
sleps to be taken,

The method used for (esting the samples is the
bracketing method, for rounding the value of the
member found during the tests the ASA rules fior
roanding are used, The Grubb's rejection criteria with
the use of “T™ factorsis used in evalugting the possible
outlbers.

. CORBELATION PROGRAMME

A, Correlation Sample

Lemigss 2 coordinator, provided and pre-
pared the comelation samples shown in Table 1.

Tuble |
4th ASCOPE LABORATORY TEST CORRELA-
TION PROGRAMME ON CFR ENGINES

Tyvpes and Codes of Sample
Type Crade Code
I, Commercial Fuel High Grade SC-01
2. Commercial Fusl Low Grade SC-0
3, Standardization Toluene-Hepiane B0

The correlation smples weme sent to partici-
pating laboratory, The pmount of the cormelation
sample, was two liters for each grade, put into two
oneiter cans; one liler cans were used in order to
comply with TATA air transport regulations concern-
for air transport of inflammable materials,

)



To facilitate and simplify the conduct of this
programme, each sample was coded alpha-numerically
according to sample type as follows; SC number’™,
where 5C indicates ssmple code and number indicates
sample type.

B, FRartiviparing Leborotories

The participating laboratories were similarly
coded alpha-numerically as follows: “LC-number”,
where LC Indicates laboratory code and participant’s
number in this correlation programme. The list of
participating luboratories appears in Table 2.

Tahle 2
4th ASCOPE LABORATORY TEST CORRELA-
TION PROGRAMME ON CFR ENGINES
List of Participating Laboratorjes

. Laboratory

Country

Pertamln
Refining Unit T Lak,
Pangkalan Brandan
Pertamina
Refining Unit 11 Lab.
[ruming
3. Pertamiina
Refining Unit IT] Lah,
Plaju
4, Pertamina
Rafindng Unit TIT Lab,
Sungsi Gerong
5. Pertamina
Relining Unjt TV Lab.
Cilacap
6. Pertamina
Refining Unit V Lab.
Balikpapan
7. Lemigas
Research and Development Centre
for Oll and Gas Technology
P.0O. Box 89/JKT
Jukuria

Indonesa L,

=

1. E5380 Malayveis Berhad
Part Dickson
Att. : Mr. John J. DegounfT

Refinery Mannger

. Batnan Refining Corporation
(BRC)
P.O, Box 1035 MCC
Makati
Métro Manila

2. Petrophil Corporation
Pandacan Laboratory
P.0. Box 1031 MCC
Malkati
Metro Mando

Defence Energy Departmieni
Bangchak Refinery Luboratories
Bangchak

Bangkok

2. Science Division

Oll Distribution and Supply
Petroleum Authority of Thailand
Prakanong

Bangkok

Malaysin

Thailand 1.

In order to facilitate communication, labora-
torles in each country were coordinated through &
Country Coordinator.

Table 3
4th ASCOPE LABORATORY TEST CORRELA -
TION PROGRAMME ON CFR ENGINES
List of Country Coordinators

Country Coordinator

Indonesia Mr. Bustani Mustafa

PPPFTMGRE “Lemigas"
P.O. Box 89/TET
Jakarta

Malaysin Mr. Jejakumar Thangurajah
Refinery Project Department

Processing and Manufacturing

Division
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Petronas, P.O. Box 2444
Bangunan MIDF, 195 A, Tlan Pa-
keliling, Kusla Lumpur
Telex : Peiron MA 30839

Mr. B.S. Bernardo

Petrophil Corporation

7201 Makati Avenue

Malati

Metro Manils

Telex : 22259 PNO PH, 45170
PNOC PM

Telex : 87940 NGOT TH

M. E. Jusjfi
PPPTMGB “Lemigas"
P.O. Box 89/IKT
Jakarta

I SAMPLE PREPARATION

~ The 1982 Corrclation Programme on CFR
Engines consists of two parts 12, 3™ and 4th Cpg
3 Prurnmm:.

For cach part of the programmes the test sam.
ples and distributa them to the participating luborato-
ses through their respective country coordinators,
mmiples for the first phase (3 CFR Correlation Pro-
}mmpmﬂmdmmth:;uﬂdm
= In January 1982, while for the second
plase (4™ CFR Correlation Programme) samples were
pared to be sent in March 1982

BEF LRI

2. Bilending of sample

3. Filling of sample into containers
4. Packing

5. Dispatch.

Each of these steps was carried out in the rou-
tine manner, but with utmost care, by LEMIGAS as

the eoordinating laboratory,
IV. ROUNDING RULES FOR THE TEST
RESULTS

The ASA rules for rounding s pertained to
this procedure can be stated simply as follows -

1. The value of the number is unchanged when the
last digit to be dropped is less than 5

2. The digit proceeding the digit to be dropped is
razeed by one whan the last digit is greater than §

: B I'hmmuhﬂuﬁjstuhdmmldu-mﬂy'f
and the digit proceeding it is an even digit, the 5
ks dropped without changs to the number.

4. When the digit to be dropped s exactly 5 and the
ﬁ;itpmadingithm:lddddjﬂt.lh:n‘ig&pm—
ceeding is raized by one.

Example ;
Wurnber Mearest Hondredth  Mearest Tenth
L 97,642 Q764 7.6
2 o7 237 9724 97.2
3.  9TALS 9736 974
4. 97985 97,98 98,0

Wﬁanrmﬂn;ﬁumlhndiﬂumm:ﬁ;ilth
lest two digit to be dropped must be considered to-
gether and rule applies 1o values greater or less than
50.

27 449 974
97,540 97.5
07,551 976
97,549 97,5
97 550 876




V. PROCEDURE FOR TEST DATA ANALYSIS

The results are analysed according to the
following procedure for caloulating basic statistical
data for analysis programme results.

The data obtained by this procedure inchede
average of resulls, average of deviations, standard de-
viations, and rejection of outliers, which are basic 1o
other statistical treatment such g trend etc.

The data thus obtained also provide sufficient
parameters for comparing like dita from imdivldual
lnboratories or groups of laboratories performing the
same test. The procedure is presented in & step by step
mantier to standardize procedure and 1o simplify the
calculstions and evaluation,

The following steps are taken to calculate the basic
statistical dats :
Step I Number of result = o
Resulis = X e R Xy o i Xy

Sum of resulis = £ x;

1=]

Step Ll Aversge of results = £ %)

I ¥

:]1

Step Il Deviation =x; —X

n
Sum of devigtion = = % -X
=

n
Average devislhon = 5 x _%
P

Step IV Deviation squared =

M=
¥

|
%

Step V' Varlanee

Step VII Rapection of Outlicrs

“T" factor times standard deviation =

a8 n—1

T factor is obtained from Tahls of Grubh's
rejection criterion.

In the computation of standard Deviation the
use of (n-1) is statistically more thin n.

VL  TESTRESULT

A ™ASCOPE CFR Engine Correlation Pro-
ETaRIE

Far the 4™ CFR. correlation programme

Results for sample SC-01 are listed in Table 4,
5, which show respectively the ambient temperature
and engine operating conditions, general propertiss
and calculation,

The results are sumarised visually in Figure 1,
which plot the laboratory rest results.

The average Octane Number, stindard de-
vistions, and rejection  of outliers for sample SC-01
respectively (see Table 6),

VI. CONCLUSION

A 4™ ascope

From the results of test conducted by all
participating lsboratories and the evaluation of stand-
ard deviation rejection of outliers (see Flgure 1).
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Table &

4th ASCOPE Laboratory Test Correlation Programme
For CFR Engines

Caleulation Sample No, SC01

a5 4 Col.B Cal. © Col. D
Laburatory NI, 4 Ecu}:zm: ?:::.-T;: Efu‘::;:{m
LC-01 3 98.1 -04 0.16
LC-02 4521131197 0.1 +0.5 0.25
LCD3 E-1815 8.4 ~0.2 0.04
LC-04 1131181 9, | ~0.5 0.25
L5 F-1 7.9 ~D.7 .49
LC-06 731148/6718 98.7 +0.1 0.01
LCO7 207441 48.6 #0.0 0.0
L8 ¥
LC-09 1104852 o5 + 0.9 0.81
LC-10 G-37747 5.4 +0.8 0.64
LC-11 9.69-178812 98,6 0.0 0.0
LC-12 9.73.252382 ug9 +0.3 0,09
LC-13 CFR .48 95,1 ~10.5 0.25
Sum 1183.5 44 2,99
Mo, OF Besolts (n) 12 12 12
mirelﬂm! Octane Number : ’:‘::Lﬂ: - ”f;j =986
-
mp..;m Deviation : ::'_u:;f m % = 0.41
Ep :, sum of dev. squared _ 299 299
Viasiuncy {no.of dev.squared - 1)  12-1 11 027
Stepd :
Standard Dewviation : square rool of varunce = Wvariance = V0,27 = 0,52
Step 5 ;

Eejection of Cutliers = @ T factor X std. devdation = 255 x (.52 = 1.33

All resulis are nol rejectad.
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T Inspection Test According to Table 5 thare are no significant devi-

The inspection test data can also point out stions ‘in specific grafity. R.V.¥. and TEL contcat,
probelms with the sample corelation (ie. poorly The means that all correlation samples are satisfacto-
mixed, light and loss, poor handling, leaking etc.) ™

Flgure |
uﬂm&hﬂ.ﬂﬁwm
CFR 4™ CORRELATION
________________________________________ REJECTION
iz OF QUTLIERS
: 133
1)
o
09 MAXTME
0.7
0.7
046 STANDARD
0.54 DEVIATION
= 0 0,83
¥
E T I AVERAGE
OCTANE
MUMBER
g R 6
é n1
< n3
B 04
I 2 s ITANDARD
el DEVIATION
A 0.43
0.5 MIN LS
0.9
1
1
{2
13 REJECTION
4ttt | OFOUTLIERS
{23
s ]
5 SR Y IS
S S Y YE
] Adkezrance fo The Procedure During testing of SCO1, 5002, $C03, how-

Although, the test results of the sample SC-01.  ever can be sure one of participating laboratories has
5C-02, 5C-03 submited by all the participating Isho- not satisfied the standard operating conditions for
ratories (more is rejected as ouiliers), from the data  correlation of CFR engine.
of ambient and engine operation conditions, Une has even deviated from the test procedure
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Takle 7

4th ASCOPE Laboratory Test Correlation Programme
For CFR Engines

Individual Ratings Reported by ASCOPE Lab. Participan|

Research Method
Lsb, No. sC-01 SC-02 SC-03
OM, Dev 0N Dev 0N, Day
L1 982 - 04 BT.9 = {1 ad.8 0.0
LCoz2 94,1 + 0.5 BL.0 + 1.0 Bd.7 LI |
LCa03 4 -2 8749 = (0,1 247 -l
LC-04 L 98.1 ~0.5 87.0 - 1.0 850 | +02
LC-05 L = 07 B7M ~ 0.2 Ba.0 +0.2
LC06 98.7 +{.1 815 - (1.5 845 =03
Loy 086 0.0 a87.7 —-03 852 +{.4
Lcoa . . . - .
LCO9 9.5 +0.49 375 -5 541 +0.7
LC-10 a4 + 08 HH.1 +0.1 d4.7 =]
LC-11 HE.5 L] En4 +0.4 B4.7 =01
Le-12 Q3.9 +0.3 8283 +0.3 451 -3
LC-13 051 =05 BE.5 +0.5 4.6 =}.2
n 12 12 1d
Average 9.6 +0.41 28,0 +0.42 A48 +0.22
Std. Dev. 0.52 .54 0.30
Minimuim a7 4 =07 270 w10 4.1 - 07
Maximum 64,5 +0.9 LUR Y +1.0 B5.2 +0.4
Grubbs’ Liumits h +133 [ +1.38 T +0.76

* Rejected by Grubb's criterion for %% prohahility. Besailts not included in computations,

Mote : All ratings thet fall -ﬂhﬁnmﬂwmmmriﬂnmmmmhmm
equal, precision - wise, Any underlined values axceed two standar deviations ut are within scceptable Limts on fhe
basis of Grubb's eriteron for 99 percent probabibiey, Such values are inchaded in the computstions. Rojected vahues, &
any, are itclicated by an asterisk (* ) and are nof incheded by computations.
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shed by the ASTM. Example of non adhearan
the procedure are as follows :

Concerning Sample SC-01

Participant lsboratory LC-02 carried out the
e with micrometer setting at 0,453 in (see table 4).
* According to table 2 of the ASTM manual, for
ck rating at 99,0 octane number, the mitrometer
s be about 0,377 in.

General Conchesion

Is it can be obgerved from table 7 all the cor-
»n samples and participating laboratories, it can

be concluded that maximum and minimum deviations
of all ratings are still within acceptable limits on the
basls of Grubb's critirlon for 99 percent probability.
Tt means that none of the test results are rejected.
According to table B concerning the evoluation of
ratings axeeding standard deviation from 1% Pro-
gramme {1950) to 4t programme (1982) for sample
SC01, SC02, SC03. The precentage of ratings ex-
ceeding standard deviation has decreased which show
that the programme succesful in improving the per-
formanee of the participating laboratorles.

Some plnﬁpmttu:m:m:ﬁ[lpeﬂﬂ:mh
no adhearance to the ASTM procedure.

2 Table 8

Evaluation of the ASCOPE CFR Engine Correlation Programmes

Conducted from 1980 1o 1982
Percentage of ratings cxceeding Standard Deviation

_ 1th B 21d Programme 31 Programme 4th Pr
Correlation {maugg (1981 )% {1982)/% (1983)%
SC-01 308 33,1 5 25
SC-02 387 165 25 186
sC-03 38,7 25 25 166

by ASTM.

. Ome of the causes unsatisfactory test results is non adherence to the test procedure established







