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ABSTRACT

In ASEAN we have the ASCOPE correlation programme on CFR engine labora
the gasoline by CFR test research method. Member couniries taking part in the

fo obtain precision data in
lnboratory test correlafion

program for CFR engine are Indomesiz ar coordinator with seven laboratories participating, Malaysia with one
laboratory, Philippines and Thailond with fwo laboratories each, Singapore and USA with one zboratory each,

L INTRODUCTION

The need of having a CFR engine laboratory to
serve near each refinery, poses the problem of repro-
ducibility of test results for the same identical ma-
terial tested by the different laboratories.

It is In facing these problems, that the CFR engine
laboratordes in ASEAN and other countries should
continously and regularly compare their test results
through a test correlation program for CFR engine
laboratories,

The ASCOPE work program for 1983 was appro-

ved by the Eighty; Counsl Meeting in Kualahmpur
Malaysia October 22 — 23, 1982, directed its tech-
nical committee to conduct the 67 ASCOPE labora-
tory test comelation programs for CFR engines.
The Ethyl Long Beach laborstory (USA) is partici-
pating for the second times in the Ascope laboratory
test correlation program on CFR engine this year
in 1983,

Member countries taking parts in the CFR
engine comelation program are Indonesda as coord)-
nator with seven laboratories participating, Malaysia
with two laboratories each, and Singapore and USA
with one laboratory each. (s¢ Table 2.) The Singa-
m]&mhpmﬁmfmtb:ﬁ:mﬁnnh
the 6% Ascope laboratory test correlation program
on CFR engines. The coordinator in this correlation
program is respongible jn preparing the correlation
samples and sending them by alr 1o each participating
laboratory through the respective country coordi-
nator according to schedule,

After being tested by the participating laboratories,
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the test results were sent to the program coordinator
who process the results for the determination of
standard deviation and rejection of outliers acconding
to precizion and statistice Based on! the statistic,
conclugion can be drawn conceming deviation of
Ishoratory test results,

For better analysis of the results for each of the
smmpels for correlation, it was also required to report
physical and chemical test results such as specific
gravity, EVF, distllation and lead (TEL) content by
receiving laboratories. This & necessary in order to
take into account amy possible changes in the sample
properties which might have accured during trams-
portation and storage,

. CORRELATION PROGRAM EXECUTION

A Correlation sempiles,

Lemigas a3 coordinator, provided and prepared
the ¢omrelation sample shown in Table |.

The correlation sample were =nt to each parti-
cipating laboratory., The amount of the correlation
sample, was two liters for each grade, put into two
one-liter cans; one liter can- were used in order to
comply with IATA air transport regulations concer-
ning maximum fuel container volumes permitted for
air trangportation of inflamable materials,

To facilitate and simplify the conduct of this
programme, #ach sample was coded alphanumer-
cally according to sample type as follows: “SC-
mumber™, where SC indicates sample code and num-
ber indicates sample type,
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Table 1
6 ASCOPE laboratory test correlation programmes

on CFR engines
Types and codes of sample
Type Grade | cote
1. Commercial Fusl high grade | SC-01
2. Commeércial Fuel low grade sC02
3. Stndardization | Toluene-heptane| SC-02
Table 2

6t ASPOCE laboratory test corrrelation

programmes on CFR engines
List of participating laboratories

Table 2.

Labosatory

Country

Laboratory

(PR R

INDONESIA | 1.

Fertamina

Refining Unit T Lab
Pangkalan Brandan
Pertamina

Refining Unit 1T Lab
Dumai

Partamina

Refining Unit 11T Lab
Sungnai Gerong
Pertamina

Refining Unit III Lab
Plaju

Pertamina

Eefining Unit I% Lab
Cilacap

Pertamina

Refiming Unit ¥V Lab
Balikpapan

Lemigas

0l and Gas Technology Deve-
lopment Cantre

PO, Box B9/TET.

Jakarta,

1) ESS0 Malaysia Berhard
Port Dickson

Batasn Refining Corporation
| (BRC)P.0. Box. 1053 MCC
| Makatl

i Metro Manila

l 2} Petrophil Corporation

| Pandacan Laboratory

' P.O. Box 1031 MCC

Makati

Metro Mandla

*1) ESSO0 Singapore Pte Ltd

Pulan Ayer Chawan

Singapore

Defence Energy Department
Bangchack Refinery Laboratories
Bangchack

Bangkok

2)  Sclence Division

Ol Distribution and Supply
Petroleum Authority of Thailand
Prakanong

Bangkok

Ethyl Corporation

Long Beach Laboratory

¢/o Harper Robinson & Co.

2520 La Cieriega Bird
Inglewood, California 90301 __i

E'['Ill'L-[l'l“]]!"l'ES_:I".II

SINGAPORE |

USA L)
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* This lab participated in 6 Comelation Progrumme osly,
B. Participaring laboratories

The participating laboratories were similarly co-
ded alpha-numerically as follows: “LC-number™,
where LC indicates laboratory code and participant's
number in this correlation programme,

In order to facilitate communication, laborato-

riés in each country were coordinated thorugh a
Country Coordinator.

[ll. SAMPLE PREPARATION
Test samples for 6! CFR correlation PIOgrams




were prepared by the program coordinator and who
distributed them to the participating laboratories
through their respective country coordinators.
Samples for the &M comelation programs samples
were prepared to be sent in May 1983, In each case,
sample preparation ¢onsisted of five stages. viz -

1. Acquisition of substances for ssmple prepara-
tion, materials and equipment.

Bleriding of sample

Filling of sample into containers

Packing

Dispacth

Each of these steps was carried out in the routine
manner, but with utmost care, by Lemigas as the
coordinating laboratory.

b L

IV. ROUNDING RULES FOR THE TEST RESULTS
The ASA rules for rounding as 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 procseding the digit o be dropped is
raised by one when the last digit is greater than 5

3. When the last digit to be dropped is exactly 5
and the digit proceeding it is ann even digit,
the 5 is dropped without change to the number.

4, When the diglt to be dropped is exactly 5 and the
digit proceeding it is an odd digit, the digit
procesding is raise - by one,

Example :
Mumber Mearest hundredth Nearest tenth
1. 97.642 o764 Q7.6
2. 97.237 97.24 97.2
3. 97.35% Q736 7.4
4, 97985 0798 Q8.0

When rounding from the three digits to one digit
tha last two digit to be dropped must be considered

together and the rule applies to values greater or
legs than 50.

97.44% 974
97.540 97.5
¥7.551 97.6
97.549 o5
97.550 o7.6
26

V. PROCEDURE FOR TEST DATA ANALYSIS

The results were analysed according to the fol-
lowing procedure for calculating basic statistical dats
for anlysing programme results.

The datz obtained by this procedure include ave-
rage of results, average of deviations, standard devia-
tions, and rejection of outliers, which are basic to
other statistical tregtment such as trend etc.

The data thus obtained also provide sufflcient
parameters for comparing like data from individual
laboratories or groups of laboratories performing
the same test. The procedure is presented in a step
manner to standardize procedurc and to simplify
the calculations and evaluation, The following steps
are taken to calculate the basic statistical data :

Step 1
Number of result = n
Results = Xq, Xgy Kge - - - Xp
Sum of results=

Sumofresults =L xi
1=1
n
Step II
Average of results = Txy

|
- x

n
Step I Deviation =x;5 —x
fi
Sum of deviation = E {1I —x)
=g
n
Average devistion= Exi—%
i=1
n

Deviation squared = (x; %}

m'\l‘ n 2

Variance = E{xi—i‘}
i=1

n-=1

Step VI
Standard devlation =
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i . S
\ Variance '|| I'E{:l;-l— X)

|||i=1 e
B

Step VII
Eejection of outliers
o i falrr::mr times gtandard deviation
Bt ]
=Tx ||| Zin; — x)
f

h

"T" factor is obtained from Table of Grubb’s rejec-
tion crterion,

o the computation of standard deviation the use
(n-1) is statisfically more comrect than n,
¥1. TEST RESULTS

The results for sample SC-01 for the 61 correl-
tation program are listed in Table 3 and 4, with show
respectively the - Sz ciperatur: o4 engine

operation condition and general properties and sample
devlation and calculation (see table 5, 6 and 7).

This results are summarized visually in Figure |
and 2, which plot the laboratory test results, the
rejections of outliers for sample SC-01, respectively
(see page 12 through 14).

VIL CONCLUSION

From the results of test conducted by partici-
pating laboratories and the evaluation of standard
deviation, rejection of outliers  (see Fig 1 and 2°)
the following conclusions can be drawn.

Concerning sample SC—01, 2 (two) ratings ex-
ceed standard deviation, viz the ratings coming from
LC-09 and LC-13, exceed outliers réjection criterion.

As shown in Table 5 and Figure 1 the deviation
from average in this laboratory (LC-13)is — 1.9,
Second caleulation, after excluding LC-13 from test
results, points out that required conditions are satis-
fied by all test results (see Table 6).

TABLE 3.
6t ASCOPE Laboratory test correlation programme
for CFR engines
Test conditions sample no, SC-01
Tab Mg [T} L33 LC-33 LC— L i3k LG =& 1C-47 LG =0l L8
[T 4 “'aff“ = TETILL = ssane | 2074s1 ==y 1HHEED
Taial ki E3549 - SI20.T — 2.0 1ML oy} [ELE
Eimiding bomn allics :

lagm vy anl T 53 = 14 e L1 1513 gt S
Ll pra tawr, YerMa P Tl — Mo — Mo Yeu —_— faa
Intake sir iemparsmire, °F VI L —_ 23 —_— 1 125 — [F13
Apiblet Mupenlue,  on | ¥ i ] = Pl i o i
Barumeinc praseers, s | TiE 4 TE} [a— 55 — T L0 JP— Pl
R am 500 - o — & 4 — g

LIy i X1 23 = ¥ _ L 4 —_— 41
"&nhum Wiy 14 25 — [ |1 _ 13 1l - -
Cylimiey pravion nc 3 - - - m —_ = m
M3 0857 L] = L] — - O - —_—
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for CFR engines sample no. SC-01

Table 3.
sth ASCOPE laboratory test correlation programme

Continued from table 3
Lak. M. LC-10 LE=11 LC=1T LC-13 LL—-14 LC-LS
Moo b G=3ITS5 F—gl C-MMe | CFR—s8 | 3—|TAF 1o%43
7% ITAEIZ 1577
Tl hess TELF 2068 S 1LTh ITaEL 4701
Konamg AorE arEr
ar: overaazl AT 3 452 Fi] s LT
e 8 1o, iano ho b T el o Y
1Puis 3 mmperem. ©F 115 (E-] ] 1 123 135
AmbEnt temmnmn, 90 n = I 1314 LS 1 ma
Barrers i pramse, rem FE G - e TE53 T 1587 TS
B w0 530 & 0% o 00
A, & &0 25 - ] 18 Ll
R oosrmeicn ey A 2E 13 kL] 13 nr
o = &= - Til ™ -
Cybredc: pOBLE
ME Bz 48 413 = = 0,555
Table 4.
sth ASCOPE laboratory test correlation programme
for CFR engines
Test results sample no. SC — 01
Lk, Mo, L= LC—Ds LC—a LC—04 LC-0% LE 06 LC—07 LE-O8 LC-09
Milor aumser 4 i3 = 1131181 = IESELE 0T = V4R
1131197
Enock Rating F-1 H
ASTM [—2609 1Y s = L - 3.1 LY = ak4
Spec gy SO OF
AETH | 298 o 07508 | 0TS = 0.745% = 07517 07586 = 0.1
EVF. ASTH D=3 P &3 3.6 - il = '] £3 = &3
Distilation
ASTH DB
1EP b = L 7] 405 - 405 = & 435 = 41
16r% 2" &5 Ga 0 = E50 = &5 LLT) - (K]
% g £ .0 - SR - g9 ) = 96
E ] o 1443 1405 - 1440 - 1455 14000 = 1378
EF EP o 178 1744 e 1780 - 182 1765 = 181
TEL comient, lUSE 217 134 - 030 - [+ ] Lar - T35
ASTM D—526{TP=114
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Table 4,
4t 4SCOPE lnboratory fest cormelation programme
for CFR engimes

b 1o it e Continued from table 4

Lab Mo LCc-10 LC-11 LC-12 P -1 LE-15 S
D ko G=J2T55] 9_53 G—IB560 ]
15 178613 1572 CFR—a A-j7TIm 1R =
| Eaneh stiag F-1 CH '
ASTM [-2659 33 WLE aLs 08 A0 9LE LT
Soac, grawey Sl A b
= RETH D126 0. T506 i ep ) | TSNS LT aTHa n7sis [ lebrl]
RVF, ASTM [-313 pu LE 14 ] L1 ] &I 35 &3
IHuiMom
ASTM D-88
[ e g a3 50 & 48 413 BT o
10% L™ ] 40 &7 E4 623 k] BB
S L 0 340 = % iz 953 id
kL e 143 1344 k) 142 1383 % (T
er o 180 &0 I75 133 L 1.1 %2
TEL comiera, il Ry
ASTM D-5T8IF-116 il 18k L Ly 231 135 185
Tahle 5.
&TH ASCOPE Bboratory besi correlation prograname
for CFR engines
Calbcplation SC—01
[Firsd caloslalios)
Col & 1 Col B Col C Cal I
Wtoratory | Modor rember F-1 Oxrtane Tarriation Derriation
A of sverape wyeared
Tuly)| i 527 0.0 0.0
T =i 130157 5.9 +0.2 D0
LC—03 - - e
LC—04 1031161 95 =03 [P Sagp 1 ;
LES - = = = e Averige Deticte Mumbar of reslis = 1112 g
= IE5E1E 53,1 +04 o1& :ﬂm '—ul-- 527
Lo} 07441 7] 0T I
LC—0d - = = - Btwp 2 : .
T 1104852 WA | T 0.5 Avetige Devigtion © ; semoof devistioa s 50 3
Tem] G—31755-15 3% +06 | O35 | no. of deviation 12
LC—11 5E9_]TEA|2 [FI3 — 0l [T Step 3
| LC—12 G—DESE0— 1572 ] — 03 [T A
LC—13 _CFR—4% 9.8 =19 361 Varamce T ¢ mmolder mueed =454 = 4540 = 045
| P T =T x] CER +03 ) (oo, of dev. squared —1) 13—1 11
| [ T 51E * L1 ik Sup 4
Sum 11124 50 404 Sunderd Devistios  : square oot of varlanee =, VarlEnes =TT = 0,67
o, of Remalis () 12 1z 12 Seep 5 :
Rewction of Duilles =T Gacter x atd, deviagion = 235 x 06T = |,7]

Laksetory Mo, LC-13 i mort mejecied
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Tahbls &.
&% ASCOPE bboratory test cormelation prigramme

for CFR engines
Caleulston 2001
{ Secopd caloulation)
Col. & Morior Mumiber F-1 Cal B Col. C Col I
rrember ol avernge quared
"LC_01 1 oz -2 M
1C-02 +£3-1131157 ais [T 00
| L =00 = : — = = Siep 1 :
L IR i ] — 1% Average Ocaene Number © mum of remiss 10216
| LC—0t = = = = - i |
. —i0E 365616 03,1 =0 [T
Tl 21441 — w3 0.0 (1 Sep 2
=T ] = - s Armmape Devation 1 _:idn-iuli_ i
T ] 1104252 WA T8 015 o of deviztien 11
| Ko Ga3aT—1s 2] A Suep 3 : ;
TL-11 | -ae—lmall TIE ] [N Vamoe ;g ol dew. Lol Lol ;
Ty [P CETET S —hE il mﬁ*ﬁ?ﬂ'm'ﬁ -
'ﬁ:i 171 I T o B
171 +0. b— -
T T 3R Bl B.01 ;;I.ﬂ:‘m ! squars (£oot of varimos = varane w0
Sur 10214 17 Lo Rejection of (oiliens ¢ T factor x sd. deviastion = 248 x 032 = 0.TH
. af Resabis () 11 11 1
Al ragulis are ned re j eciad,
Takle 7.
&M ASCOPE nboratory best correlation programme
Tor CFR engine
Individusl rating reported by ASCOFE lsb, participant
Lab. Mo Rewarch method SC—01 |
3.8 Do,
LE-01 2.7 [
LE-002 Lrd] 00
1C—3 = T
LE—iH EE] —T%
LC—05 = po
LC—06 CEN] ¥
Loy LFA o0
LC—OF = =
L= L] T0.8 |
LC-10 333 —0A |
LC-11 Tk —3
IC_13 ] =0 |
LC-1¥ (] =
=13 L3R +0l
LE=13 [7X] = 0.1
0 11 =
Aesiigs [T S0 |
zandend Sevlision 03T
Minimrum 14 -
l_]hﬁn- o4 +0,5
[ 0TS
* WHWM&MM.M“MEM
Hobe : AT ratings that fell withis phes or mines two pesder devistion the group wwmige 2% 10 e contdensd
watdsticatly wqual, Amy urderbned valees iceed P sandar devizivons but e withis
MWMH“HWMH“M.MT“.IMHI
coputstion. Rajeened velues, if any, are indicated by an woerisk (%) and are not incindsd i computs.
tiens.
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Figare 1.
CFR 68 correlation
De=viation %5, lab, code (sample Mo, SC=01 ]
firsd colculation
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Figure 2
CFR 6ith cormelation
Deviatlon V5. lab. code (sample No. SC—01)
second calculation
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