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The objective of the project is to study problems and develop some quality system elements of
oil laboratory. The benefits of the project will decrease errors in the laboratory and will perform a good
operating system for satisfying customers.

The project was divided into three operating phases. Firstly, ISO/IEC GUIDE 25 conditions
were realized secondly, causes of the errors of testing were defined and designed for the appropriate
quality system according to the ISO/IEC GUIDE 25 .Thirdly, the proposed elements were implemented
and reviewed. The evaluation of the follow up step was a comparison between percentage of retesting
value before and after implementation.

In summary, ISO/IEC GUIDE 25 is the improvement tool for quality system of oil laboratory for
increasing accuracy and precision of testing . Finally, the percentage of retesting before an after
implementation was improved average 1.36 % . (In addition, the comparative results among the

ISO/IEC GUIDE 25 laboratory has been improved into the tolerance of the standard deviation.
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3uriaeay (LUBRICATING OIL)

CODE TSIC (REV.2):353000110 ISIC (REV.3):232000110 I/O: 093 HARMONIZE : 2710.009 105/KG FACTORY CODE : 49

Y48 (UNIT) :

%4

WHan3 (1,000

LITRES)
1l USanamswan USnamsdvig SALE 3aA N33 (WHUIMN) SALE VALUES | tiasmswan/il
(1,000 Bht.)
YEAR PRODUCTION | meluilsena |@soen (Jagnss)| 533 meluilszna |deeen Jaeass)| 59 |CAPACITY/YEAR
DOMESTIC | DIRECT TOTAL | DOMESTIC DIRECT TOTAL
EXPORT EXPORT
2539 (1996) 389,113 447,021 9,924 456,945 10,687,670 172,398 10,860,068 613,000
2540 (1997) 402,472 432,126 10,680 442,806 11,688,983 160,745 11,849,728 613,000
2541 (1998) 354,829 362,099 6,740 368,839 11,998,531 122,464| 12,120,995 613,000
vlﬂ‘ﬁﬂﬁ‘ﬁ 1/41 92,852 91,569 2,886 94,455 3,266,863 31,036 3,297,899
vlﬂ‘ﬁﬂﬁ‘ﬁ 2/41 88,555 91,338 971 92,309 2,777,263 27,216 2,804,479
Yosanadi 3/41 80,689 88,661 1,240 89,901 3,139,184 25,806| 3,164,990
Yosanadi 4/41 92,733 90,531 1,643 92,174 2,815,221 38,406| 2,853,627

Y

H ¢
AN : quevonaan
U U Q

a1vinIIu ﬁ1ﬁﬂﬁ1u!ﬂﬁ‘lﬂgﬁ%q€ﬂﬁ1ﬁﬂiﬁl

A5197 1.1 RAAILSNIUNITHAALAZAINN UL NA AN UNUINUNADAUTTUINNT 2539 — 2541




915210 (GREASE)
CODE TSIC (REV.2) : 353000111 ISIC (REV.3) : 232000111 1/O: 093 HARMONIZE : 2710.009 FACTORY CODE : 49

¥iu3g (UNIT) : AU

(TONS)
il USuamswan Sanamsdmivg SALE 32153 1M (WHUIN) SALE VALUES (1,000 Maamswan/il
Bht.)
YEAR |PRODUCTION | melutlsunsa| aseon Jasns9) 5 meluilsyna | deeen (Jnensa) 59 CAPACITY/YEAR
DOMESTIC DIRECT TOTAL DOMESTIC DIRECT TOTAL
EXPORT EXPORT
2539 (1996) 21,729 18,427 2,937 21,364 730,697 83,201 813,898 26,600
2540 (1997) 20,341 18,916 2,284 21,200 727,039 91,538 818,577 26,600
2541 (1998) 14,299 12,770 2,197 14,967 445,352 97,252 542,604 26,600
Yasanai 1/41 4,120 4,056 423 4,479 141,146 18,158 159,304
nlﬂﬁﬂﬁ‘ﬁ 2/41 3,582 3,072 461 3,533 134,403 23,894 158,297
Yasanah 3/41 3,104 2,685 508 3,193 84,413 28,425 112,838
Nasanah 4/41 3,493 2,957 805 3,762 85,390 26,775 112,165
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Lubricant | Bitumen | Composite | Main product | Grease Used oil Other Total
R/M
Aug’99 1,154 72 392 283 84 722 125 2832
July’ 99 1,062 79 307 395 73 411 138 2465
June’99 1,094 66 287 325 77 485 119 2453
May’99 1,015 46 335 368 64 486 159 2473
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55 JsmsaeuaunazITNINaae (Calibration and Test Method)
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5.6 NMIANIIAIBL A UINBUAZNATDY
(Handling of Calibration and Test Items)
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Density , g/ml

0.9685

0.968

0.9675

0.967

0.9665

0.966

0.9655

ﬁaumsaammmzuuqmmw

\
1

L Group mean +SD = 0.9674

" Group mean = 0.9667

Group mean - SD = 0.9659

Company

A B D E
A B C D |/ E
Density @ 15 ‘C | 0.9665 | 0.9664 | 0.9661 | 0.9663 | 0.9680

Density , g/ml

0.82285

ﬂﬁﬁﬂ"ﬁi’)@ﬂ!!ﬂﬂﬁ%ﬂﬂﬂﬂ!ﬂ]'ﬂ
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0.8228

0.82275

0.8227

0.82265

0.82255

Group mean +SD

=0.9674

Group mean

=0.9667

Group mean - SD

I =0.9659
Company
A B C D E
A B C D E
Der;_sipy @ 15 ‘C | 0.8226 | 0.8228 | 0.8226 | 0.8227 | 0.8227

NN 6.2 naaamstlSeuaunansnagel laboratory correlation ¥8INMSNATOU density @ 15 °C
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VK cst I Hash Point , 'C
1780 - I a0
""""""""""""""""""""""""" T Group mean +SD = 75.()|
177.0 ' |
' 750 = im == mma e simaeasaasasassmsasassssssssmaessaanaa- v Group mean +SD
176.0 \ | =75.0
|
700
NI - - - -ccccocoifcoococoocoomooooocoocooadecoooor o = Group mean = 68.5 | L h
I Group mean
1740 | &0 o8
1730 4 I ____________________________________________________ LGroup mean - SD
________________________________________ Group mean - SD = 62.0| €00 o0
172.0 |
I |
1710 - : &0
3
170.0 B Cormpany : 500 Conpary
|
A B C D E I A B C D E
|
A B C D E | A B C D E
Flash Point (‘C) 64.5 72.5 63.5 64.0 78.0 I Flash Point (‘0) 68.0 70.5 69.5 68.0 70.5
|
|

MNA 6.3 saasmsiSauneunanisnaaey laboratory correlation ¥9IN13NAa@V flash point
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Fash Foint, 'C i
80.0 L 1 3.1 20— Group mean +SD
‘ Fo=3013
|
I 3.100
75.0 Group mean +SD = 177.5 |
I 3080 Group mean
I T =3.076
200 4 I 3000 -
|
Group mean = 174.9 I
3040 = Group mean - SD
I =3.038
650 |
3020
I
""""""""""""""""""""""""""" " Group mean-SD=172.2 | 1
3000 -~ Corpany
60.0 Conpeny |
A B C D E I A B C D E
|
' |
A B C D | “E | A B C D E
VK @ 50 °C 177.2 175.0 176.2 175.5 170.4 | VK 50 ‘C 3.009 3.101 3.092 3.094 3.082

MNA 6.4 saasMslSaungUnan1snadel laboratory correlation’ Y99013NAY Kinematic
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Pour Point , 'C
Pour Point ,'C
Company
-9 Company v
R N | Group mean +SD =- 13 Group mean +SD
f=-10

-15 4

-18 -

= Group mean

.............................................. + Group mean=-19

21 4

w Group mean - SD

_24 -
------------------------------------------------ * Group mean - SD =- 25 =-12
,27 -
-30 -15
A B C D E A B C D E
A B C D Y= A B C D E
= %
Pour Point , ‘C -12 =27 -18 -15 =24 Oﬁ‘TPOint, ‘C -8 -12 -12 -9 -9
40N

M 6.5 uaasmsilseuneuramsnaden laboratory correlation U83ININAADU Pour Point
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’3’u17i Density @ 15 'C Flash point Viscosity Pour point
5/6/00 0.8701 67 29.92 -9
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19/6/00 0.8701 68 29.90 -9
26/6/00 0.8705 68 30.02 -6
3/7/00 0.8701 67 29.96 -9
10/7/00 0.8701 67 30.01 -9
17/7/00 0.8708 67 30.03 -12
24/7/00 0.8702 66 29.98 -9
31/7/00 0.8702 69 30.03 -9
7/8/00 0.8702 67 29.98 -6
14/8/00 0.8702 67 30.03 -9
21/8/00 0.8714 66 30.03 -9
28/8/00 0.8712 68 30.03 -9
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AN 6.10 LLEAINANITNATOU density @ 15 “C

Group mean + SD

Group mean - SD

Flash point

N 6.11 LL@AINANITNATOUAN flash point

Group mean + SD

Group mean - SD
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DOCUMENTATION AND DATA CONTROL

Doc.No.CQ-P701

Originator

Authorized Departmental Manager

REVISION 5 : ISSUE A Page 10f 5
FEBRUARY 2000
FLOW CHART
RESPONSIBILITIES QUTLINE PROCEDURE INTERFACES
A, QUALITY MANAGEMENT SYSTEM DOCUMENT CONTROL
1.0 , , ,
EMPLOYEE COMPLETE DOCUMENTATION CQ-W701  LINE
(ORIGINATOR) ACTION/REQUEST FORM; OBTAIN LINE | CQ-W702  MANAGER
MANAGER APPROVAL AND SENDIT | CQ-F713 DEPARTMENT
~TO DEPARTMENT MANAGER " MANAGER
I
2.0 _, .
LINE MANAGER/ DECIDE ON ACTIONS; APPROVE THE | CQ-F713
DEPARTMENT REQUEST; FORWARD TO QUALITY
MANAGER/PROCESS | MANAGER
OWNER
!
3.0 | ' ,
QUALITY MANAGER | VERIFY AND ASSESS IMPACT RE CQ-F713
INTERFACES; DECIDE ON ACTIONS
AND COMPLETE THE SECOND PART
OF DAR FORM THEN FORWARD TO
QUALITY ADMINISTRATOR
l
4.0 ,
QUALITY PROCESS THE DOCUMENTATION CQ-W703
ADMINISTRATOR ACCORDING TODAR FORM ARRANGE | CQ-F713
FOR DISTRIBUTION
|
5.0 ) . 1. :
QUALITY ISSUE NEW DOCUMENT AND CALL CQ-F721  QMS MANUAL
ADMINISTRATOR BACK OLD ONES; UPDATE CONTROL | CQ-F722 HOLDERS
LISTS PERIODCALLY; REVIEW CQ-F723
HOLDERS' QMS DOCUMENTS BEING = | CQ-F728
USED AGAINST REGISTERED FORMS
AT LEAST ONCE A YEAR
l
6.0 | :
EMPLOYEE OR REGISTER RELEVANT CONTROLLED | CQ-F726
LINE MANAGER/ DOCUMENTS
DEPARTMENT
MANAGER/PROCESS
OWNER
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DOCUMENTATION AND DATA CONTROL

Doc.No.CQ-P701

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 2 of 5
FEBRUARY 2000
' FLOW CHART
'RESPONSIBILITIES 'OUTLINE__PROCEDURE INTERFACES
'B.  REFERENCE (OR TECHNICAL OR SUPPORTING) DOCUMENT CONTROL
1.0 : '
LINE MANAGER IDENTIFY AND/OR RECEIVE A CQ-F730
OR EMPLOYEE REFERENCE DOCUMENT AND
COMPLETE THE REFERENCE
ACTION/REQUEST FORM, SEND IT
TO LINE MANAGER
) |
2.0 ) )
LINE APPROVE THE DOCUMENT AS A CQ-F730 Employee
MANAGER REFERENCE DOCUMENT, SIGN ON Line Mgr.
THE CQ-F730
) ]
3.0 )
LINE MANAGER OR REGISTER THE REFERENCE CQ-W704
EMPLOYEE DOCUMENT, ARRANGE FOR CQ-F716
RECORDING, FILE THE CQ-F716, CQ-F720
CQ-F720, CQ-F730 AND THE CQ-F730

REFERENCE DOCUMENT
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DOCUMENTATION AND DATA CONTROL | Doc.No.CQ-P701

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 3 of 5
FEBRUARY 2000

" FLOW CHART
RESPONSIBILITIES " QUTLINE PROCEDURE " INTERFACES

C.  COMPUTERISED QUALITY MANAGEMENT SYSTEM DOCUMENT ACTION CONTROL

1.0
EMPLOYEE
(ORIGINATOR)

2.0

DEPARTMENT
MANAGER/

LINE MANAGER/
PROCESS OWNER/
QUALITY MANAGER

3.0

QUALITY '
ADMINISTRATOR/
LINE MANAGER/
AUTHORISED
EMPLOYEE

4.0

DEPARTMENT
MANAGER/

LINE MANAGER/
PROCESS OWNER/
QUALITY MANAGER

5.0 ;
QUALITY
ADMINISTRATOR
OR AUTHORISED
EMPLOYEE

' RAISE DAR

|

APPROVE THE REQUEST AND
FORWARD TO QUALITY
MANAGER FOR APPROVAL

|

PROCEED THE

. DOCUMENTATION AS PER THE

DAR, SEND THE REVISED TO -
THE DEPT./LINE MANAGER IN
PROCESS OWNER FOR
APPROVAL

APPROVE AND REGISTER
THE-REVISED DOCUMENT ON
THE DRAFT OR ON THE
COMPUTER

IN CASE THE ACTION 4.0 1S
UNAUTOMATICALLY SAVED,
SAVE THE APPROVED
DOCUMENTATION IN THE
COMPUTER BASE, AND
REVIEW PERIODICALLY

- CQ-W701 LINE MANAGER

CQ-W702 DEPARTMENT
CQ-W703 MANAGER
CQ-F713 PROCESS OWNER

" CQ-F713

- CQ-W703

GQ-F713 -

" CQ-F726

DOCUMENT
CONTROL FILE
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DOCUMENTATION AND DATA CONTROL | Doc.No.CQ-P701

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 4 of 5
FEBRUARY 2000
ELOW CHART
RESPONSIBILITIES TLINE PRQOCEDURE INTERFACES

D. VCONTRO_L OF QUALITY DATA(HARD COPY OR COMPUTERISED DATA)

THE FLOW CHART OF ACTION STEPS IS REFERRED TO THE FLOW CHART OF THE
CQ-P701, A) OR C), DOCUMENTATION CONTROL, WHICH ACTION STEPS ARE THE

SAME.

OBJECTIVE

To identify Technica! and Quality System Documentation and data
arrangement essential to the functioning of the LOBP and Grease Plant,
the Bitumen Plant, Bitumen Plant in Bandon Depot, Laboratory, and the
Customer Operations Department or the Customer Service Centre (Shell
CARE). :

"To ensure that any request foriissue, change, acquisition, recall and

POLICY

SCOPE

destruction of Documentation and data is carried out in a controlied
manner.

‘See Quality System Policy: 4.5  Document and Data Control

(Lubs&Grease, Bitumen, 4.16  Control of Quality Records
Bandon Bitumen,
and Shell CARE)

See Quality System Policy : 5.1 . TXUUAMNMN
(ISO Guide 25)

Applies to both new and revised Quality Management System (QMS)

and Reference Document.

'REFERENCES

“Work Instructions
- CQ-W701 ‘Guide to writing Procedures

CQ-w702 How to copy QMS documents
CQ-w703 How to admin. request change document
CQ-W704 How to assign, record and file reference documents
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DOCUMENTATION AND DATA CONTROL | Doc.No.CQ-P701

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 5 of 5
FEBRUARY 2000
DEFINITIONS

Controlled Documents

Employee

QMS Documents

Uncontrolled Documents:

Reference Only

Reference Document -

Process Owner

Line Manager

DNenartment Manager

QMS Manual Holders :

‘Documentation Action/Request
‘Reference Document Action/Request

‘These are fundamentally technical documents that are written,

issued and maintained by and are essential documents of
reference to enable staff to do their job. For a document or
manual to be "controlled" the QM Administrator must be able to
identify all holders of the current document.

“Personnel involved with the daily operations and activities of

LOBP and Grease Plant, Bitumen Plant, Customer Service Centre
{Shell CARE) and relevant functions.

'Quality Management System Documents including Procedures,

Work Instructions, Manuals Forms and Guides Standards.

“Are usually of origin and authorship outside and are not

maintained at latest issue level. Hence by definition they are
uncontrolled and need to be vividly ldentlﬂed as such

The uncontrolled label is then a remmder to the user that lhe ‘
content may not be up to date and hence the information must
be used with professional discretion. By the nature of the
unmaintainable status of the document it must not be used as a
working guide in the Quality System.

Is usaully of origin used to be effectively used. Hence by

definition it is controlled and needs to be labelled as such.
The reference only is used for the purpose of reminding the
user that there is the latest version being used, but there is the
need to refer to'such document.

" A controlled technical and/or supporting document used in the

Quality System.

Is:a senior manager within the organisation who has overall

responsibility for the process or sub-process. This implies
that the process owner shall, in consultation with those who
participate in the process : define the objectives of the
process, develop and document the process, ensure
appropriate controls are in place.

“Section Manager/Head, or Department Manager who -

supervises a work unit.’

' Person who hasprime ownership of process covered

by the procedure.

“Personnel who are the holders of QMS documents

according to controlled distribution lists.
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INTERNAL QUALITY SYSTEM AUDITS

Doc.No.CQ-P703

Originator

Authorized Departmental Manager

CHECKLIST AND A COPY OF CARTO
QUALITY MANAGER

REVISION 3 :ISSUE A Page 1 of 4
FEBRUARY 2000
RESPONSIBILITIES OUTLINE PROCEDURE INTERFACES
1.0 , ,
QUALITY MANAGER ESTABLISH PLAN INTERNAL AUDIT CQ-F705 AUDITOR
SCHEDULE; ASSIGN LEAD CQ-F704
AUDITOR/AUDIT TEAM; SEND LEAD CQ-F729
AUDITOR ON THE SCOPE AND
STANDARD CHECKLIST
|
2.0 , -
LEAD AUDITOR/ CONTACT THE AUDITEE ON DATE CQ-F706 AUDITEE
AUDITOR AND SCOPE; REVIEW RELEVANT CQ-F706/1
DOGUMENTS; BRIEF THE AUDIT
TEAM; EACH AUDITOR TO PREPARE
CHECK LIST
3.0 , ,
QUALITY MANAGER AGREE TO THE REVISED CHECKLISTS, | CQ-F706 LEAD
IF MAJOR CHANGE AUTIDOR
4.0 ,
LEAD AUDITOR/ CONVENE ENTRY MEETING WITH CQ-F707
AUDIT TEAM AUDITEE; CONDUCT THE AUDIT ON-
SITE; REVIEW EVIDENCE AND NON-
CONFORMANCES; PREPARE CAR,
IF ANY, CONVENE EXIT MEETING
5.0 , [ ,
AUDITEE REVIEW AND AGREE ON CORRECTIVE | CQ-F707. LEAD .
AND PREVENTIVE ACTIONS, IF A CAR AUDITEE -
RAISED _ AND TEAM
, |
6.0
LEAD AUDITOR PREPARE AUDIT REPORT; SIGN , ,
AUDIT REPORT SEND COPY OF THE CQ-F708  QUALITY
REPORT AND CAR TO AUDITEE, AND CQ-F709 MANAGER
SEND THE ORIGINAL ONE WITH AUDITEE
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INTERNAL QUALITY SYSTEM AUDITS

Doc.No.CQ-P703

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 2 of 4
FEBRUARY 2000
'FLOW CHART
RESPONSIBILITIES OUTLINE _PROCEDURE INTERFACES
A
70 ,
QUALITY MANAGER SIGN/DATE THE LEAD SHEET; FILE CQ-F708
ORIGINALS AUDIT REPORT, - CQ-F709
CHECKLIST AND COPIES OF THE CAR, CQ-F705
IF ANY; COMPLETE AUDIT REPORT
STATUS LOG ~
8.0 A ,
AUDITEE COMPLETE THE CORRECTIVE & CQ-F707
PREVENTIVE ACTIONS; SEND THE
CAR TO LEAD AUDITOR
9.0 )
LEAD AUDITOR FOLLOW UP ON CAR; CARRY OUT QUALITY
FOLLOW-UP AUDIT; CLOSE THE CAR MANAGER
10.0 ,
QUALITY MANAGER ENTER AUDIT REPORT STATUS LOG; CQ-F705
INITIATE UNSCHEDULE AUDITS, IF
ANY; RECORD THEM IN AUDIT
SCHEDULE
11.0 ]
AUDITEE AMEND QMS PROCEDURES/ QUALITY
WORK INSTRUCTIONS IF THERE ARE MANAGER

CHANGES TO PROCESSES RESULTED
FROM CORRECTIVE AND PREVENTIVE
ACTIONS
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INTERNAL QUALITY SYSTEM AUDITS Doc.No.CQ-P703
Originator Authorized Departmental Manager
REVISION 3 :ISSUE A Page 3 of 4
FEBRUARY 2000
OBJECTIVE
“To describe and ensure a consistent procedure for independent
verification the implementation and effectiveness of the Quahty Systenr
and for elimination of non-conformances.
pPoOLICY
‘See Quality System Policies; 4.1 Management Responsibility
(Lubs&Grease, Bitumen, 4,14  Corrective and Preventive Action
Bandon Bitumen, and 4.16  Control of Quality Records
Shell CARE) 417  Internal Quality Audits
See Quality System Policy: 5.2 NN7ATMIR82UANMNMN
(ISO Guide 25)
SCOPE
- Applies to internal quality audits, the related Corrective and Preventive
Action.
REFERENCES

List of Qualified Auditors

Procedure for Training

‘Work Instructions

‘CQ-W705 = How to administer and record the Internal Quality

System Audits
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INTERNAL QUALITY SYSTEM AUDITS Doc.No.CQ-P703

Originator

Authorized Departmental Manager

REVISION 3 : ISSUE A Page 4 of 4
FEBRUARY 2000
DEFINITIONS

“Element A clause within a Quality System Standard 1SO 9002 : 1994, stating
the requirement of a particular aspect of a Quality System.

“Quality ' An Independent documented activity performed by suitably
qualified \ ‘

Audit “personnel in accordance with documented procedures and
checklists to verify, by examination and evaluation of objective
evidence, that applicable system elements of a Quality System
have been developed, documented and effectively implemented in
accordance with specified requirements. ,

‘Auditor A suitably independent, qualified and experienced individual who
performs any portion of a Quality Audit, including lead auditors,
technical specialists and others, such as process owners,
management representatives and auditors in training, who
comprise part of an audit team.

Lead - An, auditor. qualified:to organize and direct a Quality Audit, réport-aud

Auditor deficiencies-orfindings“and supervise auditors-in-training. :

‘Auditee “Manager of the organization to be audited

‘Procedure ' A document defining the purpose and scope of an activity and
outlining what and by whom it is to be properly cammied out.

‘CARs ‘Corrective Action Request

‘Acceptable “Conformity to the stated Quality System and/or ISO 9002 Standard
Requirements

‘NotAcceptable “Failure in a part of the Quality System or one requirement of

\ a clause of the 1ISO 9002 Standard Requirements
2) Absence or total non-conformity of a Quality process/or ‘
system to meet a requirement clause of the ISO 9002 *
Standard Requirement
‘Observation A statement of fact from an internal audit

‘See Comment

A suggestion from an intemnal audit for quality improvement
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MANAGEMENT REVIEW OF THE
QUALITY MANAGEMENT SYSTEM

Doc.No.CQ-P705

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 1 of 2
FEBRUARY 2000
"FLOW CHART
RESP IBILITIES 'QUTLINE PROCEDURE ) INTERFACES
1.0 :
ISO MANAGEMENT TO HOLD REGULAR MEETINGS TO .
REVIEW BODY MONITOR AND EVALUATE THE QUALITY
SYSTEM
|
20 -
QUALITY MANAGER TO PREPARE AGENDA/SUMMARY OF CARs;
THE ISSUES TO BE DISCUSSED IN THE QUALITY
MEETING AUDIT
REPORT:
CUSTOMER
COMPLAINTS;
ETC.
|
3.0 ]
MANAGEMENT REVIEW TO REVIEW THE ISSUES/ MANAGEMENT
BODY AND/OR LINE PERFORMANCE, CORRECTIVE AND REVIEW BOLCY
MANAGER PREVENTIVE ACTIONS, AND NEW
DEVELOPMENT AFFECTING THE
QUALITY-SYSTEM )
|
4.0
QUALITY MANAGER TO DOCUMENT AND MAINTAIN TH

REVIEW RECORDS -




98

MANAGEMENT REVIEW OF THE Doc.No.CQ-P705
QUALITY MANAGEMENT SYSTEM

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A

FEBRUARY 2000

Page 2 of 2

OBJECTIVE

POLICY

"SCOPE

REFERENCES

'DEFINITIONS
LOBP
‘Shell CAR
“Review Body

CAR's
Line Manager

‘Applies to :

"To ensure that Management Review Body periodically and systematically

reviews the Quality Management System.

‘To ensure that QVS provides the necessary control over the business

process.

rTo ensure that the Quality Management System in LOBP and Grease Plant,

Bitumen Plant, Bandon Bitumen Plant, Laboratory, and Customer Operations
Department or Customer Service Centre (Shell CARE) are operating.in
accordance with the 1SO 9002, and/or ISO Guide 25 Standard requirements
and enable the incorporation ofchanges/improvements in various aspects in
meeting future needs.

See Quality System Policy 41 Management Responsibility

(Lubs&Grease, Bitumen, 4.2 Quality Systein
Bandon Bitumen, and 4.14  Corrective and Preventive Action
Shell CARE) 4.16  Control of Quality Records

417 Internal Quality Audits

-See Quality System Policy 53 MTMUNIU

(1ISO Guide 25)

the Quality. Management System of the LOBP and Grease Plant
Bitumen Plant, Bandon Bitumen, Laboratory, and Customer
Operation Department or Customer Service Centre(Shell CARE)
- Management of the Shell Company of Thailand Ltd.who are
- responsible for managing quality.

Luboil Blending Plant in the CNS Installation
Management

Customer Service Centre or Customer Operations
Department

Management Committee of ISO 9000

Corrective Action Requests

Member of the Management Committee or
nominated representative
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CONTROL OF QUALITY RECORDS

Doc.No.CQ-P706

Originator

Authorized Departmental Manager

REVISION 3 : ISSUE A Page 2 of 3
FEBRUARY 2000
FLOW CHART
RESPONSIBILITIES OUTLINE PROCEDURE INTERFACES
A
|
6.0
QUALITY MANAGER OR ARRANGE FOR FILING CQ-F731 QUALITY
LINE MANAGER MANAGER OR
OR LINE
SECTION HEAD MANAGER OR
SECTION HEAD
|
7.0
QUALITY MANAGER OR ENSURE RETRIVABILITY WITHIN QUALITY
LINE MANAGER 10 MINUTES "MANAGER OR
OR LINE
SECTION HEAD MANAGER OR
SECTION HEAD
!
8.0
QUALITY MANAGER OR AUTHORIZE DISPOSAL OR QUALITY
LINE MANAGER DELETING OF ANY RECORD MANAGER OR
OR ’ LINE
SECTION HEAD MANAGER OR

SECTION HEAD
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CONTROL OF QUALITY RECORDS Doc.No.CQ-P706
Originator Authorized Departmental Manager
REVISION 3 :ISSUE A Page 3 of 3
FEBRUARY 2000
"OBJECTIVE ]
To ensure that relevant quality records are well controlled on
identifications, collection, indexing, safe storage, filling, updating
retrieval, and disposition.
“POLICY : , :
See Quality System Policies 4.5 Document and Data Control
(Lubs&Grease, Bitumen, 410 Inspection and Testing
Bandon Bitumen and 415 Handling, Storage, Packaging
Shell CARE) \ Preservation and Delivery
4.16  Control of Quality Records
‘See Quality System Policy 12 nnstiudin
(1ISO Guide 25)
'SCOPE , ‘
Applied to all quality records, both hard copy and electronic media
in the 1SO 9002 Quality systems.
e.g. / Management Review Records
Inspection and Test Records’
Calibration Records
Audit Records
Complaint Records
Blend Records (Blend Note)
Filling Records (Fill Note)
Vendor Rating Records
etc.
'REFERENCES
“Work Instructions
CQ-WT705 How to administer and record the internal Quality
System Audits
CQ-W706 How.to administer and record the Customer Complain
DEFINITIONS
‘Line Manager
and Section Head The process owner of the business process under the
. ISO system
Supplier The onefs who provide an input for a quality record.

Customer The one/s who receive an output of a quality record.
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1 ¥
m@mai@um@uﬂ@ Doc.No.AA-1006
Originator Authorized Departmental Manager
REVISION 3 :ISSUE A Page 1 of 4
FEBRUARY 2000
'ELOW CHART
1.0
CHM/TSR nagguiiag naziuiindayalu Recording | AR-W005 - AR-HO25
Form
2.0
CHM/TSR Uniindayaann Print Out n3a Display 189
\ASaviiaaslu Recording Form
3.0
CHM msadaumsanelondaya TSR
4.0
CHM tufingayasin Recording Form adlu Check | AR-H005 - AR-WO25
Sheet LG-F208
LG-F502 ~ LG-F504
LG-F511, LG-F513
SB-F208, SB-F503
5.0
CHM n31edaumsaalandaya ‘TSR
6.0
CHM Unfin¥ayasnn Check Sheet asly Blend Note | LG-F137, LG-F208

LG-F502 — LG-F504
LG-F511, LG-F513
SB-F137, SB-F208
SB-F503
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nsanalaudaya Doc.No.AA-1006
Originator Authorized Departmental Manager
REVISION 3 : ISSUE A Page 2 of 4
FEBRUARY 2000
 FLOW CHART
RESPONSIBILITIES ' QUTLINE PROCEDURE INTEREACES
I
7.0
CHM avsaunsdielauiaya
|
‘8.0
CHM analaudayasin Blend Note aslu SAP LG-W506 'SAP/R3
System LG-F137
SB-F137
|
9.0 7
CHM nynadauntsdielentaya
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nsanalaudaya Doc.No.AA-1006
Originator Authorized Departmental Manager
REVISION 3 :ISSUE A Page 3 of 4
FEBRUARY 2000

4 eua < o t M ua ' Y ' v
Lwa‘lmnﬂm'\uuu‘hﬂuasjamsﬂﬂaaU'qnm'lmunﬂsn'mfaumunmﬂﬂ%gﬂmaa

Policy

gflonmnw

‘Scope

9.1 nsdanIsmMsdsunaulfzanstRLasdsufisy
12 mstuiin

lnumsdrelaudayazesnisnadauns 22 MamadaumMHNIATI M ISO-Guide 25

References

"AR-§010
AR-§011
AA-H012

"RAA-§013
AR-H014
RA-8015

AR-H016
AR-H017
AR-8018
AR-H019
AR-H020
AR-§021
AR-H022

MINAHDUNIAHNIAZBIENANIS Saybolt Furol lnedd ASTM D 244-97

mManAasemUSnadmindsuaziniues Asphalt Emulsion lagi3 ASTM D 244-97
mMInAdBuHIATIIREIMIUN1AAUINZ8Y Cutback Asphalt ﬁuﬂqmm‘i"aoﬁa Tag Open-cup
Ineid5 ASTM D 3143-97

MINARBINIYAEERAILEY Bitumen lne38 ASTM D 36-95
n"|i'nmﬂaummﬁmsz‘i‘uaaui’ﬂqmu:maa lae38 ASTM D 5-97
MSNARBURTINTLATTUIE9915:TUUY Unworked a2 Worked 71 25 asrmigaiied Tneda
ASTM D 217-97

A1TNAdeUNIAMEA LAe3E ASTM D 566-97

asmadianunia Iaeds ASTM D 2270-93

nManarau W Lazgafinle Tae Cleveland Open-cup Taeds ASTM D 92-97
manadaunIUIInal Ca, Zn, Ba, Mg, P lundnimrindadu lneds sms 2798
mTinrAamuIusin (a8 ASTM D 1208-95 n3a ASTM D 4052-96
MInadgaunsinniaunawmmlsiinadeuniunastiunatunilasis ASTM D-130-94
m3dnszauAnmdndsewmiaiunitinsdenlagsina AST™ Color Tne38 ASTM D 1500-98
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1 ¥
m@mai@um@uﬂ@ Doc.No.aAA-1006
Originator Authorized Departmental Manager
REVISION 3 :ISSUE A Page 4 of 4
FEBRUARY 2000
AR-§024 msnadgauniananig laeds ASTM D 445-97 uaznmisdoufisulae?s ASTM D 446-97
AR-H025 manadaugaIulnig Pensky-Martens Closed Cup m1438 ASTM D 93-97
AR-§026 mManadaunAalnan lagis ASTM D 97 _
AR-§027 msinszauandndzaniasunilandenlngding Saybolt Cotor Inei§ ASTM D 156-04
AR-d028 msmaaummg'mﬁ"m%’umim Electrical Conductivity 2849 Aviation W82 Distillate Fuels
Ine38 ASTM D 2624-98
AR-H029 AINABUNIATFWAMIUNT Vapor Pressure #ainaaimnUlasiAeH (mini method)
Ire38 ASTM D 5191-96 O
' AR-§030 managauAnanlasides Taeis ASTM D 86-97 uazasdsuifiouindaendusaludi
AR-H031 manageugaultsaiaduiilasdenuazzaanasduniadasla Abel
nei3s 1P 170-99
LG-W596 How to enter testing result, usage decision and technical complete
n ﬁ -I-
" CHM I
TSR wndfjuRnisnmadeu
SAP/R3 System Application and Products in Data Processing. An on-line multi-user computerized

integrated system.
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1.0 - )

grasadng gdesnadne Wideadaluuiunidalililae AR-7014

N oo fudng
lsoom
l
20

Hisf a8

3.0
tdodaadne

gdes887 wxdnsAminTwincundatnstim
AABALIAT
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B) Visitor/Wina1u/yARaNgUan
1.0
dheane/oCT wdalusunsa/anman Visitor ezt denns “ocL
Yisamaaay 0CL/9
Lab. Supv.
2.0
theana/oCT Amsia/UszaIwenn uaninsiwg-asn “Security Section
3.0
Visitor FRinsHIMdI-aan USARdNTSAdINR o fiRnis
tAnlel masmAan
4.0
Lab. AUAN/QUA Visitor MidFangniamanss
ARDALIAN
5.0
WiNIU/Visitor winwVisitor lsagluusnmnamaaes
uazARNNAusBIAAURTagRaE AN
6.0
‘Lab. lunsdiyrramenaniiandnge ssdasuan ‘Security Section
Unsthmin-sen fvsualenens wasining
AABALIAT
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- gflaRuan

‘References

7 A0MALaTAITWInGN

‘AR-2014  NSSU-TRE1AU LazdmuIeRI8E1g

'D ﬁ -l-

ocL ‘Lubricants Business Optimisation Manager
ocL/9 e iRNIAIUANANATH

'Procedure

i o dw
A) nsdesIatenvasnaaas

1) ddesnagng

1.1 dhadndifivisamaass m vshaidaliinsiumindameanss IneUfiGnun An-1014
1.2 liaygnalidhanluuinwinisnaass

1.3 AaNGaURsWINGI®K nIatAsHINRREALIAN

1.4 nansaisnwineuamasesnasifiaidiiadi

B) Visitor/WHNG 1M/ YAASEY

1) dheznasocT

1.1 udelusunsa/dman Visitor faziddesdaiaimaaaeud OCL, OCL/9 w38 Lab. Supv.

1.2 fssadszainenuantnstiudn-aan wazudeld Visitor Antnsduluusuandnladnianaaan

an
'2) ab.

2.1 muRu/gua Visitor fidndendaiasmasasaaaniaa

4 a » o [l d a - a o
2.2 lunsdiyaranisueniiandnse sxsasuaninsimi-ssnfivinatensy wasiiaininaonia
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1.0
SatiuiinUsziReSasfenadeundnadin AA-W003 ocL/9
wuuvasdu List of Equipment d1fitaSasile
nagaunannalidaiiufindssifduiu -
|
2.0
CHM vimsvufinnaswdewulasiayssagunsal | LG-F166 - TSR
nedaunanasluuuunasulviinddvadaasn | LG-F168 0CL/9
1an LG-F193
1G-F195
|
3.0
CHM nsdidugunsaimasaunanine LG-F166 - TSR '
ﬁuﬁni‘aqﬂniiﬁ, inventory No., Reference No., | LG-F168 oCL/9 ;gsgd ENT
w3anlusunsn PM Utaz Calibrate, W/, LG-F193 CQ-P706
Training Record avlnuvurads Tneldnisas | LG-F195 CQ-P710
uiinuazienaiseganalanisnuasaman | CQ-F701 'LG-P202
CQ-F730 LG-P205
Manual Book \GEMENT
I 3JERS
“CHM mngunsaignenidnnsldym ¥idheaansin | status Label TSR
Wufirnem nia Anthourmeaniusliun LG-F166 - LG-F168 AGEMENT
| qunsol uazenidntufinseandeseenan | LG-F193 3ERS
L@NA1TAIUAN LG-F195
Manual Book
T
5.0
CHM 7ﬂ'lﬂqﬂﬂitﬁlﬁﬂ n3aogszninsedimy LG-F166 - TSR
Tusunsaunsyia PM n3a Calibrate Aailne LG-F168 LG-P202
uwagoasuzliungunscl duiinseazides LG-F195 LG-P205 -

n%ammmaa'lmana'ﬁmuaa

Status label
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"Objective

4 o oo Py S - | o d v
atuindszifurTasiianadounanildomlniamaaas

(a
CELELT

‘Scape

'5.1.2  A19ATUANIBNATS
6 YRRINT
o & W oa
8 (nTaeiiauaziandnedy

W g,
10 JdauigunaziSmanagay
12 m3tufin

- ar wr [y | Y
Edmsumaiuiindszifndasianadaundn

'References
Procedure Manuai
'LG-P202  Plant and Lab Maintenance
LG-P205 Calibration of Inspection Measuring and Test Equipment
CQ-P706  Training
CQ-P710 _ Control of Quality Records
‘Definitions
-0CL/9 gheddanistheriuauamam
CHM RIGItH ;
TSR wnufusinmagay
PM Preventive Maintenance
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1.0
CHM/TSR WiagniAnmaravimadeuiuaias ‘ocL/e
fladuuszdmndunn AA-H010 —
‘ AR-FO31
2.0
CHM/TSR YufinAmagauadlu Recording Form zaus | AR-W005 -  ocL/9
aznata - AR-W025
3.0
CHM/TSR wWisuifisuAmasaunlanuen repeatabiity | RA-W005 -  OCL/9
n3a reproducibility §1l:iaglud9 repeatability | Ar-w025
138 reproducibility Iymmadeuininase
4.0
"CHM/TSR fuanisnadavagluda repeatability nia ‘AA-W005 -  OCL/9
reproducibility 1asan snasavasin an-w025
Recording Form BIURALIEE
5.0
CHM/TSR duantsnadauliagindas repeatability wia | Status Label  0CL/Q
reproducibility TritsaniinaiamiaainsiAzo Supplier
fin wazluslawedasneuieziinnsidadsely
6.0
CHM/TSR sungazdanadinpzasnsidelu Equipment | LG-F168 ocL/9
Recording Form Supplie
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Objecti
wsaaudlainasamIsgunsalfililummassudanmzindanaznadaunazaransonsadauldsie
ATHGNABY
Policy
- gisRmumw 8 (ATBedauAzIHRE 198
6 YAAINg
6.3  m3tnaus
6.4  mIUniin
Scope

Mdm3ugunsaisiosalui

- Penetration (ASTM D-217)

- Fash point, PMCC (ASTM D-93)

- 'Add. Element by ICP (Ca, An, Ba, Mg, P)
- Density by DDA (ASTM D-4052)

- Viscosity, Kinematic (ASTM D-455)

- Pour point (ASTM D-97)

- Color, Saybolt (ASTM D-156)

- Reid Vapor Pressure (ASTM D-5191)

- Flash point & Fire point, COC (ASTM D-92)
- Distillation (ASTM D-86)

- Fash point, Abel (IP-170)

Reference
AA-A010 AANARBUNIAIANTIAYEE0eN3GE Saybolt Furol 1atR8 ASTM D 244-97
AR-§011 manaasmUiiadmfimdauanirdiioes Asphait Emuision Tne38 ASTM D 244-97
AR-§012 m‘mmﬂaummjmﬁm%'umqmw‘lw'aaa Cutback Asphalt ﬁwqﬂm“?anﬁa Tag Open-Cup
Ine35 ASTM D 3143-97
AR-d013 NINARBINIYASaUGI789 Bitumen Lagis ASTM D 36-95
AR-H014 msmaaumMﬁm‘sz‘i'unaﬁﬂqmw:mau lne35 ASTM D 5-97
AR-d015 mManadaunniiiasEugasans LUy Unworked uaz Worked #i 25 avsniaaided Tneis

ASTM D 217-97
‘AA-d016 ﬂ'ﬁ'ﬂﬂﬂalﬁ’i'ﬁ}.ﬂ'ﬂﬂﬂ Iﬂﬂ%g ASTM D 566-97 -
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‘AR-§017  msmdzfianamila Taeds ASTM D 2270-93
AA-H018 manasaugaulv uazqainln [ag Cleveland Open-Cup lngif ASTM D 92-97
AA-§019 namadaunIUSNNG Ca, Zn, Ba, Mg, P unandummasiu [ae3s sMs 2798
AR-8020 mMsinAAanuILin lagds ASTM D 1294-95 n3a ASTM D 4052-96
AR-§021 AMINAFBUNIAANTBUNBILAIMIEI SnAdBUAIHNHBIRtuNBIkRlReTS ASTM D 130-94
AR-§022 M3TnssivANENEracndanuUinsdenlasaina ASTM Color Ine38 ASTM D 1500-98
AR-H024 asnadaunIANnie Ingis ASTM D 445-97 uazmsdaufisulnedd ASTM D 446-97
AR-d025 m‘mﬂﬂammw‘lﬂmﬂ Pensky—Martens Closed Cup ANN3E ASTM D 93 97
AR-§026 mamadaunIA1galnain ag3s ASTM D 97
AR-§027 n'mmxmum'mmuﬁuaanamnm’nﬂfmmaufmaﬁma Saybolt Color laefi8 ASTM D 156-94
AA-J028 minﬂaaummﬁ'mﬁ'mﬁ'umim‘Electrical Conductivity a4 Aviation Distillate Fuels
1ag38 ASTM D 2624-98 '
AA-§029 MINABUNIATFIREMIUM Vapor Pressure gaeudniamitlasiden (mini method)
laei§ ASTIMD 5191-96
‘AR-H030 managavAnantlnsden [nes ASTM D 86-97 waznisssuifisuiriainausnluii
AA-H031 msnnﬂauqmwlﬂuaonﬁmﬁmﬁﬂfnstﬁuuuazuaamaaé‘iuﬁ’mr‘fwﬂm Abel
Ined8 1P 170-99
Definiti
ocL/9 feginnstieatuaNAnmN
CHM DOITEE
TSR InUjusnsnadauy
Supplier HARSIMUIEARAT



113

NNIALANARANANTLANLAZLATAIUTY

Doc.No.AA-1010

Originator

Authorized Departmental Manager

REVISION 3 :ISSUE A Page 1 of 3
FEBRUARY 2000
'FLOW CHART
' BESPONSIBILITIES 'QUTLINE PROCEDURE INTERFACES
1.0
CHM/TSR ASIVFBUTIINSAUAT Frstafindaiasasuda AR-N001 0CL/9
ot - -Il J 1]
Inluderaufisunuludoge ninstanislidnse Supplier
fnsa Supplier
2.0
CHM/TSR m2vdaulu coQ, CoA, MSDS, sa4(thil) lny 0cL/9
»39358Y LOT No., TUNHABTY HATUATIATH Supplier
fui mneazidanlignaasliRase
Supplier
3.0
CHM/TSR - AaTeazduRINASY SIMIn aolu -AR-H004 0CL/9
wuudasunstiunaznisiinafanansiai- | Status Label
\ASaaui
- aegazdsnTuiiu Twnnnany asunine
udmg (a13tAN)
4.0
CHM/TSR WAl inssaut udaRena N Rnza “ocL/9
n5u
‘5.0
CHM/TSR 1L 0CL/9

waiimainresnafansananldiesljuRi | Ar-voo4
o & .
fadt

aseazden wau Juiidnluwuuness
asudRen , ‘
avgagrinisiingas

i
A
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A
6.0
CHM/TSR ATINEBUTRBA MINIMIUZDIBEINIEAY Re- | AR-Y004 0CL/9

order point vin1sdwasimaunuluaion
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welvinsldasinfivazialasuiilwianl fuRinsdullediiaunm fsssfunarlinanisnasauiianugn
asauazuaind mlwisamnsaiulalunamsnadeulsedafivsz@ngam

Policy
ABAMNN 6 yAaINg
8 tRI8vilauaziand1ete
& o1
12 msUniin
Scope

Mg miumsdafvnaznisidnldrasarsiafivazirdasudinnanan ialviusesandan

References

Definitions

ocL/9 graegdnnsdhemiuguamny
CHM wnadt

TSR guiuRns

Supplier gandmuisdud
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A. fapgeudnduriuazingiu

1.0 .

PGz GL Y desegeuamonarsluuiiunddaly asduiin | mr-Wooz - WasUfuRns
swaztengeesiiodny il van wazacdagds | AA-wo05 -
mm‘fu‘lﬁ'nmn‘s"u“’mnwﬁ'namﬁ'aoﬂﬁu“ﬁms AR-H025

' | LG-Fi84

2.0 7

CHM/TSR mm@é'num:n'wuanﬁmd'mﬁmﬁ}s mMiuz | LG-F137 Tso0m
U373 Uaz Tag 3INUuAIEE 1821987 LG-F173 UKRNNATLA
nsdifighate waz/m3swndisiignaas n3ed | Le-F218 QC. Bulk
tadedalRRnsanuniignuiudeia LG-F505

SB-F137

SB-F145

SB-F173

SB-F218

SB~F505
|

3.0

CHM/TSR wsedufuliluuinadisenadeuludes - | Le-Feo8 TSR
UAURMT tuiinseandsasedwiisuadln. | Le-Fs02
wnans uasldnaiemasiiatheasunmane LG-F503

LG-F511
LG~F513
SB-F208
SB-F503
SB-F511
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A
4.0 7 :
CHM/TSR Mnsnadaumuatanagaunimua lae 'AA-§010 -
o & ) [ 4
Seea1RUAINATAL AOT AR-H031
1) slas1NEBUTe
2) fradrasia NYanasiu
3)  I881U53] Pack TIBBUARIN
4) MatendmiundaiwizananIn
5) FIBENIAYAY
6) PhaduRANWIIRNGaEY
7) Magwrasia
8) AaE19UTIY Pack
9) AIBENIINURRAMALRA
a~r 1 d' LR a e J
10) Msthefizelivisel URNMHANTHIE
11)8% 7
5.0
TSR Infumathandiwnsnageuluuiiuni
iRIeNsaIiuAI8ge
6.0
TSR Tafumadnelnuiauvesdaiuaisens LG-F201 LG-W570
asiuAnnsdmnuAlagN Lasiuimuans SB-F201 SB-W529

ada o wr 1 de @ Y
Tunsdinfinasismagrenimiuanly uazde
ulvasseaziden Tui dasete wazidute

|

A
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A
7.0
TSR wshadefinsudmunndmiroean uazas | LG-F201 LG-W570
Tuinseaziden Tunsin SB-F201 SB-W529
1) mogrnazd mlsemaisziimiluvi Tseu
l‘TJu Slop Grease 7QC. Bulk

2) seteinduiamds nmeuemn oc
Bulk 3usinluvin Slop saszLanzaein
Tusatn niamupInanzaN antin
Jet A-1 Wi stop dwinsiufig

3) shagnanlsanugnanzaas uaz
Composite Ilstamsusialuyia slop us
azlsaam

4) fadnindundeduldudr daundadn
Selailaly siafiuan I oc Buik $usialy
¥ Slop Histen

5) meguainlsswai nalsenmdu
Tuvin slop Marinazans
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B. s15tAd
1.0
CHM/TSR uemmsmﬁﬁwummqaanmnamuﬁtﬁu wazas | LG-F501
UufinN156m Stock 1WtanaTs INUR wensls
1 1 ar é’
wnfioamiungasingg Aok
gaanan lilduaussne gaanalaumsie 209
wFe L Induasne 2asudivaumse Laznsa
2.0
CHM/TSR gaanarludunse 14 Qc Bulk vinly "QC Bulk
7inu Slep Winia Contractor

BILTIEURTIY 2BUNATBUATIY UAS
nsa Wlangusussyinium fadheven
Wuansiaiaunsne wazdansluaniuimses
1318l contractor #irlumdalwinsnzanuas
gneag

o 1o o ]
gaaunelidumsne Innelnaniun
wm3edld talw Contractor sinlydindm
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References
‘AR-8010 MIMAdaUNIATINNIATaIEMATH3E Saybolt Furol [ngE ASTM D 244—97
AR-3011 mManasasn IS inadmimisuaziniuaas Asphalt Emulsion Ine?s ASTM D 244-97
AR-8012 MIMARBUNIATFIRAMTUNgATIUIHYEY Cutback Asphalt ﬁ’JEmﬂLHiENNa Tag Open-Cup
Inei38 ASTM D 3148-97
‘AR-8013 NMINARBINIIREEUAI28Y Bitumen 15838 ASTM D 36-95
AR-d014 manadeunniasiurasiagetencaoe [ns8 ASTM D 5-97
AA-8015 MaMAFaUNIRLA IR TUUY Unworked uaz Worked i 25 ssrngaidos Tneds
ASTM D 217-97
AR-H016 NINAdauNIIAnEA 1ne35 ASTM D 566-97
AR-H017 msmagianunia lneds ASTM D 2270-93
AA-§018  manadauymulv uasgaialy [ae Cleveland Open-cup lae38 ASTM D 92-97
AR-d019 managaunIUSHIM Ca, Zn, Ba, Mg, P lunBaiurndodu a3 sMs 2798
AA-8020 m3ImAAM ALY [R5 ASTM D 1294-95 n3a ASTM D 4052-96
AR-H021 NSNANAUNITARNTEUNaAIANIETIENATBUANINNBILHUNaILa L ReTS ASTM D 130-04
AR-1022 mMsinsziuanindzssndniunilandeslaedina ASTM Color Ine33 ASTM D 1500-98
AR-3024 nsnagaunIANNniie lagds ASTM D 445-97 uazmsdauiiieulneid ASTM D 446-97
AR-H025 nManAsauauInGae Pensky-Martens Closed Cup /138 ASTM D 93-97
AR-J026 mMnadauniAgalnam laegid ASTM D 97
AA-8027 mstaszaupnaSuirawdaduntlandenlagsna saybolt Color [a835 ASTM D 156-94
ARA-d028 msnmaaummﬁmmmumsm Electrical Conductnvnty 489 Aviation- Distillate Fuels
Ine38 ASTM D 2624-98
‘AR-8029 miﬂﬂﬂaummﬁ'mﬂ'm‘ium Vapor Pressure uamamnmmﬂfmsman (mini method)
1ne38 ASTM D 5191-96
‘AR-§030 manadauAnaullnsden [nghs ASTM D 86-97 uazmsaauifisuir3asnausnluds
AR-H031 nanasauanusesndnduitlasidenuazraanasiudiedielia Avel
1ne38 1P 170-99
LG-W570 nsdaufiusaag1efidmnImagay (How to Store Retained Sample)
SB-W529 msdmfAufagnofidiunimagay (How to Store Retained Sample)
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Definiti
CHM LI

TSR wnlfjusnisnadau
QC. Bulk LEWATURINUNITE

Contractor d3unan
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RESPONSIBILITIES OUTLINE PROCEDURE INTERFACES
1.0 FuannnIaNAgaLLATLLLNaSIN1se 1 Ap-1026 OcLe
OoCL/9 1Bng
50 Run job number LazAntananssausanlduila 0CL/9
CHM
FusetnglazNINIMAdaLRINiadanis
3.0 j AA-1005-025 OCL/9
NARALNNVUA UAZAINANIINAGEL
CHM /TSR AA-&010-031
NURINLIURANTNARAL
4.0 AR-1027 OoCL/9
CHM
50 AFINFBLAINYNHBITBITIENTUNANTT oCL/9
CHM NARBLLAZITUATLIIDINANNTNAGDL
6.0 detialy OCL/ WiUFLIFRIINENUNANNT 0cL/9
ocL/g Npgday
demanunanimageulfundualdisnng
7.0 4 OoCL/9

OCL/9
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Objective

dl > o , N a >
e liuladdunauniuen damulunisaenliseauean1snaAgad

Policy
ANBANIN N (I (YL TEGR B LIRS
Scope
4
sL‘Eﬁ‘LIﬂqﬁ‘?’]ﬂﬂ']uﬂsl@ﬂ’]ﬁ‘%ﬂ@‘ﬂﬂﬁ\? 22 ﬂ’]?VIﬁN@U@’]NZJWM?ﬁWN ISO-Guide 25
References
‘AR-8010 MIMATBUMIAINNIIATAENR#3E Saybolt Furol Tne3s ASTM D 2;44—97
AA-d011 mManasasn U nadniindsuazinduaas Asphalt Emulsion [ae35 ASTM D 244-97
AR-8012 nMInARauUNIRTIMAMIUNIgAIulHaas Cutback Asphalt ﬁmqmm‘%aoﬁa Tag Open-Cup
lne38 ASTM D 3143-97 ’
‘AR-d013 NINARBINIAZauAIY8Y Bitumen lneds ASTM D 36-95
AR-d014 ms-nmaaummﬁnmz‘i’uuaﬁaqmau:maa ag38'asT™M D 5-97
AR-8015 MSNATBUNINALASAHIB99155T0UY Unworked UWas Worked 71 25 ssAndaded lneds
ASTM D 217-97
‘AR-H016 nanagaunyanen lag3s ASTM D 566-97
AA-H017 nsmagianamila [ne3s ASTM D 2270-93
AR-§018 managavinulv tazgaialy [ne Cleveland Open-Cup lngd AsTM D 92-97
AR-d019 nanagaunUSia Ca, Zn, Ba, Mg, P lundninurindadu [ne3s sms 2798
AR-H§020 nsinAAanwILiy [re3s ASTM D 1294-95 n3a ASTM D 4052-96
AR-§021 nsnAsauNITiRnIaunasummsidnadauaanNaiunasuslaeis ASTM D 130-94
AR-8022 msinszauannindresiniunilasdenlneding ASTM Color Ine35 ASTM D 1500-98
AR-H024 nsnagaun1ANNnila laegds ASTM D 445-97 uazmsdauifieulne3d ASTM D 446-97
AR-§025 mManasauaUiniiag Pensky-Martens Closed Cup A#38 ASTM D 93-97
AR-H026 mManagauniAgalnamn lags ASTM D 97

AR-§027 nsiaszavAEndrawndnnuntlnsdenlnedina Saybolt Color Ine38 ASTM D 156-94
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N1990N1 TLFUFRITIEURANITNAZAL Doc.No.AA-012
Originator Authorized Departmental Manager
REVISION 1 :ISSUE A Page 3 of 3
FEBRUARY 2000
AA-d3028 msmaaummﬁma'msumsm Electrical Conductnwty B84 Aviation- Distillate Fuels

AR-8029

‘AR-H030
AR-§031

LG-W570
SB-W529

Defination
OCL/9
CHM
TSR

Ine38 ASTM D 2624-98

miﬂﬂﬂaumﬁlﬁ'mﬂ'mmm Vapor Pressure uamamnmﬂﬂfmman (mini method)
Ine38 ASTM D 5191-96

managauAnaullnsides laei8 ASTM D 86-97 wazmssauifisuiAiosnausnluda
ninadavyruiisedn it landanuaztesnasdudedaetia Avel

Inei8 1P 170-99

msﬂmnumammnmn'ﬁmaau (How to Store Retained Sample)
msﬂmmumammmumsmﬂan (How to Store Retained Sample)

HT8aAN19AILANANIN

dndfimnmegey



125

CUSTOMER COMPLAINTS : RECEIPT

CORRECTIVE AND PREVENTIVE ACTIONS

Doc.No.CQ-P708

Originator

Authorized Departmental Manager

REVISION 4 :ISSUE A Page 1 of 2
MAY 2000
ELOW CHART
RESPONSIBILITIES OUTLINE PROCEDURE INTERFACES
1.0. »
0co RECEIVE COMPLAINTS FROM CUSTOMER, | CQ-W706  CUSTOMER
AM, OR OTHERS; REGISTER, SEND IT TO CQ-F711 MR, 0CO
RESPONSIBLE DEPT. WITH COPY,TO ALL CQ-F717  C.OM., QM
CONCERNED Cs-P501
|
2.0 . v ,
ACTION DEPT. RECEIVE AND VALIDATE THE COMPLAINT; RESPONSIBLE
MANAGER and/or ' CONTACT CUSTOMER; ASSIGN COMPLAINT STAFF
0co TO RESPONSIBLE STAFF |
|
3.0 , -
RESPONSIBLE STAFF ANALYZE COMPLAINT; EVALUATE " ACTION DEPT.
CORRECTIVE AND PREVENTIVE ACTIONS TO MANAGER
ACTION DEPT. MANAGER FOR APPROVAL
I
40 ,
ACTION DEPT. APPROVE THE CORRECTIVE ACTION; PUT IN QUALITY MANAGER
MANAGER PLACE PREVENTIVE ACTION; SIGNED AND
FORWARD THE COMPLETED COMPLAINT
FORM TO QUALITY MANAGER
I
5.0 _ ,
QUALITY MANAGER REVIEW CORRECTIVE AND PREVENTIVE CQ-P703  OCO
ACTIONS AND FORWARD A COPY TO OCO CQ-P705
Cs-P501
|
6.0
0co RECEIVE THE COPY; ADVISE THE REPORTER | CQ-F717  REPORTER
PROCESS ANALYST 2 OR MR AND/OR C.O.M. THAT THE MR
COMPLAINT IS CLOSED. COMPLETE THE LOG COM.
AND SEND TO THE QUALITY MANAGER. QUALITY MANAGHR
| S
7.0
REPORTER FOLLOW UP WITH CUSTOMER WHO LODGED CUSTOMER
AM/MR, OCO THE COMPLAINT, PROCESS ANALYST 2 TO
PROCESS ANALYST 2 CLOSE THE CASE.
ACTION DEPT.
MANAGER
, |
8.0 , '
ACTION DEPT. AMEND QMS PROCEDURESMWORK "QUALITY MANAGER
MANAGER INSTRUCTIONS IF THERE ARE CHANGES TO

PROCESSES RESULTED FROM CORRECTIVE
AND PREVENTIVE ACTIONS
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CUSTOMER COMPLAINTS : RECEIPT Doc.No.CQ-P708
CORRECTIVE AND PREVENTIVE ACTIONS

Originator

Authorized Departmental Manager

REVISION 4 : ISSUE A
MAY 2000

Page 2 of 2

 OBJECTIVE

To address all customer complaints which are valid.

" To ensure that the customer complaint is documented and formally recorded and that any
appropriate action, required to rectify the cause of the complaint, is taken and whenever
possible, improvements made to the Quality System which will prevent recurrence.

" POLICY

See Quality System Policy 4.8 Product Identification and Traceability
(Lubs&Grease, Bitumen 4.14  Corrective and Preventive Action
Bandon Bitumen, and 4.16  Control of Quality Records

Shell CARE)

See Quality System Palicy 16 aasaailunasifgeiunisiesGay
(ISO Guide 25)

- SCOPE

* Appiies to any documented customer complaints, and verbal complaints where the Shell
employee perceives that the customer has a genuine grievance and the customer confirms
he or she wishes to make the complaint formal and it is non-conforming in the System.

' REFERENCES

' Procedures
' CQ-P70: Internal Quality System Audits and Corrective Actions

CQ-P70£ Management Review of the Quality Management Systerr
CS-P501 Handle customer complaints S

) Work Instructions

' CQ-W70€  How to administer and record the Customer Complaint

~ DEFINITIONS

CCL Customer Complaint Log

CCF Customer Complaint Form

Qm Quality Manager

C.OM Class of Market Manager )

0OCOo Customer Operations-Manager/Department or Customer
) Service Centre or Shell CARE

MR Marketing Representative/Area Manager



10.

11.
12.

13.

14.

15.

AP-& 010

AR-4 011

AR-Q 012

AA-4 013

AR-2 014

AA-d 015

AR-% 016

AR-& 017

AA-4 018

AA-4 019

AA-4 020
AR-K 021

AR-4 022

AR-Q 024

AR-8 025
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IHANHIN V.

PNANINITADUITU

NNINAGOLINAUNTIATDSENIIN AN Saybolt Furol Ingidg ASTM D244-97 **
nnaaeIBIN gL vAe e e Asphalt Emulsion 1ngR5 ASTM
D 244-97 **

nsMAaeLNIAIgIAIMTLYINqAaL Ie8e Cutback Asphalt é’fqumm?lmﬁ@
Tag Oen-cup 1n8A8 ASTM D 3143-97 **

NNINAABIUIRAEBFANSY Bitumen Tneidd ASTM D 36-95 **
m@mmzﬁfammLwﬁLmﬁumﬁmmammm TneT ASTM D 5-97 **
ﬂ'm/]Mﬂummﬁmﬁummm?:ﬁLLi_I‘]_l Unworked ag Worked 17{ 25 89AN
iiaidaa TneRs ASTM D 217-97 *

NIANABLINAANEA tAERD ASTM D 566-97 **

AIMNATRANNTNE 1neRs ASTM D 2270-93 **

nsmaaauaaduln uazansiali tag Cleveland Open-cup Tned% ASTM D
92-97 **

NNINARALIMILITNITS Ca, Zn, Ba, Mg, P Tunaninevaeay TaeRa SMS
2798 **

nsdmANANNTILLL TRedE ASTM D1298-95 38 ASTM D4052-96 **
NINARALNITN ANIBUNDILANALEITNARALAMNUNAIUHUNAILAS 1AeRT
ASTM D 130-94 **

n13dnszAumNNdresaniiLl InsRaninaging ASTM Color: Ingids
ASTM D 1500-98 **

ATNARALMNANNUNA IALAT ASTM D 455-97 uazn1sdauiiauineds
ASTM D 446-97 **

nnanaaaLqnaUlAas PENSKY-MARTENS CLOSED CUP 1ntii3 ASTM D
93-97 **



16. AR-Q 026

17. AR-Q 027

18. AA-4 028

19. AA-4d 029

20. Ap-a 020

21. AA-4 031

HNELTA)

nanegaLmAIqntiam Teds ASTM D 97 **
n3darzAuANdNArenanT il lnnaannaana Saybolt Color Tneids
ASTM D 156-94 **

mammmumm'igmzﬁqm”um Electrical Conductivity 2839 Avuatuib LWag
Distillate Fuels 1ngi?d ASTM D 2624-98 **

m@mmmummgma?w?um Vapor Pressure YaaNARA Il Insiasy (mini
method) 1me/A% ASTM D 5191-96**

nnagauANaLTlInsAey 1ne3s ASTM D 86-97 UaznN3aaLeLAIng
néusalLTR

nsnaaauanIuinsesRdn it insaes LazaR At LTl Abel

1p8A3 1P 170-95 **

>4

d' o dy 1 Y o Av J Yo o dq!
*k g PNAINUNNN ﬂ‘i’lﬂl‘lﬂ?‘m Iﬂﬂﬁjﬂ1ﬂ1i?§]ﬂ!ﬂuﬁd§]ﬂﬂ1ﬂlu
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UUABUN 111914 (WORK INSTRUCTION)

Fadoau mInageumAImMiavewnh awii enasiavi An-a010
‘Saybolt Furol ASTM D244-97C
RUSYH! :LAB ﬁﬂﬁﬁﬁﬂu: Quality Controller
“YpUIUANINATDY enaaeumanumiiaveaniasual Asphalt Emulsion 1a¢733
Saybolt Furol figuingdl 25°C ne 50°C audeimunvesndntual
Yuq '
7 Qﬂﬂiﬂi ' Saybolt Furol viscometer
AZUNTINTDAUVDT 20 (850 pim )
mosTuilnes  ASTM 17C w3y test figangd 25C
ASTM 19C d3 1 test figungi 50°C
" Water bath
IR
i';’umawmam :

- = a_ o
1. nagaunguUnNy 25 C

nwmetnalidhiulae luldiAanes maredisaslusanaaeuuuia 118 mi.

wd i lualu water bath figamgil 25°C U 30 1A AudreinldidFusdiedhe

' a o 1 8 o 1 [} ¢ o
st iinanes udunded19aelu viscometer Tnalisodarmuazunsaves 20 18sesy

ar ' a ¢ A a o 1
#1061909¥0UTUVUYEN viscometer JannaBsANUTIAUYES viscometer 1HF10814

Inarunlu receiving flask IiEuTuaiiefete Inaaalu flask iazvganm
iWiodededslauensuinsh 60 ml. swnauiuiui

2. NATOUNOUNNN 50°C

o . o ' :
MANALDA viscometer gy IRuRe uazgaganesnldiFoudes TWanudeu

fluAI9t19NUNYH 50 +3°C T water bath Nigangl 71 + 3°C audietadha st lifaes

fDuY mABE 19 szNI 100 ml aaludininesvua 400 ml. usBninesaely water bath (71+3°C)

; 4 . 2o xy
TaolWszAvvesiedeginiiszdnitlu water bath (7133°C) Uszuns 2 9 ausedudae

89131 60 soUABNINGE Ttetldifarleq) sunseieldgangilin 51.4+ 0.3°C Jumdretrerim

D

n aanipe AUTHORIZED BY U

PN
1/8
AA-R010

129



aztins e 20 09Ty viscometer 1 MYBLTUULYE viscometer AUFIDEN 60 3DUAIT

sugetiigurigiingi 50 +0.05°C um 117 w2 IS uuendethefiverSuusendae

Tuln rnihrurlanganesneen Iiettnarmiaely receiving flask v11a 60 ml. 1S

Funaiuil uagnganmidedetiidslauenyTuash 60 ml. smnauiuui
MINBOUND

L Tsvauwa Taonnifiialdguaaua Factor, F Tau

F = v
t

'viscosity YO standard

t nanfiialdngangil 37.6°C

MISIBNUNE :

1. T enuraiiudund
2. 1 repeatability and reproducibility 1ay
o ﬁﬂﬁﬁ?’lﬂﬂ’ﬂu Viscosity, s repeatability. % of mean reproducibility, % of mean
25¢C 20 - 100 5 15
s0'C 75- 400 2.6 21

Hngme Calibration and Standardization 1211101431753 11 ASTM D88

WIAIFIUIBMSNAABUA MY Saybolt Viscosity #11/21m51314 ASTM D88-94

1.9 UUANIINATDY

ﬁmsmﬁwﬁvﬂiamqn N1INARBIT MY Viscosity 11U Saybolt Universal #38 Saybolt
Furol ¥4 Petroleum products ﬁ‘qmﬂf),ﬁi g9 21 §999°C
2. 1n30sile
2.1 Saybolt Viscometer 110 Bath
2.2 Withdrawal Tube
2.3 Thermometer Support
2.4 Saybolt Viscosity Thermometers
2.5 Bath Thermometers
2.6 Fitter Funnel (21159820 150 pm (No.100) Lag 75 pum (No.200))

2.7 Receiving Flask

2.8 Times (@503 18 1 Tu 10 3un#i naziinaugndeste 0.1% dieneasuluszozinaind 60 i)

n aaniag AUTHORIZED BY Jun

PN
2/8
AA-A010

130



o 4 oA
3. Mam3uunIelenaaey
3.1 19 Universal Orifice #30 Tip €31 Lubricants tiag distilates 1721015 Iaunn 32 Juifi
#1351 Liquid Rlinains lvauiands 1000 Surfise limanzauisznaaeudio Orifice
3.2 14 Furol Orifice 130 Tip §113U 39 residual 71l D13 Inaunna 25 Juid
o . 1 o o { < o ar
3.3 MANUAED1 Viscometer p81aBEAA0 Aasmoiimnzay i wdih ddazawoenlst
NUAIN Viscometer AZHINNAZD1A Receiving Flask 1a0351Re37U
3.4 Set Up 1A304 Viscometer 110 Bath THeglunSinuiides hifinsn/founlasgungiivesermeesi
< ¥ e A P o w3
520157 uazde hilifunse loszmofvzunududiet
3.5 19719 Receiving Flask $19141n509 Viscometer 1at1# fiaanasigivuu Flask fesedu 100 #9130 mm.

BYAINTIAIUAUBY Viscometer Tube

- 3.6 laAnanN@aN11NA1319 (Table 2) 8aly Bath 98191708 11qe 6 mm. il Overflow vo4

Viscometer
3.7 MMIAUDININEINBLUAZAILANEN UANTIMSY Bath e 1 gamgimsnaaeulu Viscometer
foelinnndt +0.03°c

3.8 ¢ laivhims¥a Viscisity igamgidind dew point vosussmmaies

3.9 dm¥ums Calibrate 1ag M158198sMsNaaoy Aosinyigangiiinsldegsznin 20 e 30°c
unzentufingumgiifutifeesilsfaumngumgiivesgsds 58 ox hivhl¥Aanwiiawan
1fiu 1%

4. 017 Calibrate L10¢ Standardization

4.1 M3 Calibrate 484 Saybolt Universal Viscometer tiiuszoze Inems3anainisInad 37.6C
U043 Viscosity Oil Standard ﬁmmz’du

4.2 7M1 Inavea Viscosity Oil Standard 9413 UAAIRIHUAYES Saybolt Viscosity f1anms lva

» Y
uanaeanmndimue Jaouindl 0.2% 1¥f1uast Correction Factor, F 811151 Viscometer A5l

F = v
t
oy = m viscosity Y84 Saybolt ATNIIATIFIUAMUA
t = namsnandaldigungl 37.8C, Juni
HUENHA 13 Calibrate §19351 Viscosity Oil Standard #i3) 1301015 l11asz11319 200 tag 600 1%
fi1 Correction Factor 11110141 unnA1wes Viscosity inngaimail
o o >
U n aaning AUTHORIZED BY AIUN B

ANGILN 1 3/8

AA-R2010
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4.3 M3 Calibrate Saybolt Furol Viscometer 11 50°C T¥viuniloumudnauu uag ¥ viscosity 0il Standard

o Ty a a

71l nams Inasiados 90 Jurd

) A . Ay . ' ' ¥ Ay a

4.4 Viscometer 130 Orifices 11931113 N13 Correction ¥1AN731 1.0 % "lumﬂmf]ummﬂﬁﬂumamam

»
5. unvY
5.1 fMMuaALaLAILANRUNYN Bath muguugiinadouiien
5.1.1 guUQUMATOUNIATIZIY dIMTUN5 IR Saybolt Universal Viscosites A9 21.1, 37.8, 54.4 L1ag 98.9°C
5.1.2 gungiinaToumATg U § MU IA Saybolt Furol Viscosity g 25.0, 37.8, 50.0 Liaz 98.9°C
5.1.3 gunginaaeumasigueug fe1nldde 60.0 uay 82.2°C
5.2 14 Cork Stopper (ifiaon3ouay dmivuld w1oen1ddw) 19111 Air Chamber a1 14v03 Viscometer

- Cork AI53¢WOA (Woiloariu MsavaArIUYR 191N R

e

a A ' oy o q 9 d vy 9/ v '
5.3 MYUNAUNATBVNIABAN q\iﬂ'.l'l QNWQM“@Q ﬂ'li“/]ﬂﬁﬂllﬂ‘llﬂiﬂﬂﬂﬂ53?\!5’3‘1?’! Tﬂﬂﬂﬁiﬂﬂ’ﬂﬂiﬂﬂﬂﬂu

L] a¥

o o 1

Audaeg1 lumwugild Taehinnnd 1.7¢ vesgampiinaasy Tinisdanudouneu fudied

Y

9 28°C Y014 Flash Point ¥891i1
5.4 auA10819 197 ud 2T unHIu AZIASE 150 pm (No.100) 14 Filter Funnel Tasasaaalu
Viscometer 3UN3 18938 AUMTIDYOLYDI Overflow
5.5 Viscosity Y94 Steam-refined Cylinder Oil, black Lubricating Oils, Residual Fuel Oils tag
Similar Waxy Product 9:inavinms 1dnnudeu
- W msTianufeudeu Products e Iiuamiouiunun dmivgungiinaaey
fidnio3c
5.5.1 Wanmdeusumetlumsuziildmethan Sulszue 56 c wiournuniomws
wovhI%azatw uaz weTagwan'ly asaedeudud1auesn vz Stiring Rod
wieldiniloi Jaawan wax Idazmonuauda uazmsnanlddiuedd
5.5.2 MA288191 521191 100 ml a9l 125 ml Erlenmeyer Flask Uarhet1anaiuaaie Cork
139 Rubber Stopper
5.5.3 91 Flask 941y Bath (@ugll 100°C) 11 30 w1
5.5.4 wau1HdnAud | 1919061999090 Bath , 13an18uen Flask 19uits wae menetiriiv
AZUNTAVDS 200 (75 pum) T Filter Funnel ¥t 8411 Viscometer aunseviaszavaginile
UYDUYUDY Overflow
5.6 AUI6191 Viscometer #0 Mo ¥ 1uiinos 13ou Thermometer Support AT AN

4208731 30 94 50 rpm 1inivew

D

adu n aanipe AUTHORIZED BY U e
AL 1 4/8
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- iogungiveaietrenaiiniulu 0.05°C vesguuginaroy i 1 Ui vesmsay
othedeiiles Thiuned Tufineseen
5.7 30 Tip Y83 Withdrawal Tube a3viufiviula u Gallery 1o 1% Suction ieromiriusen
sunszae seRuveniniy T Gallery B§#1n31%0 Overflow
- #rdudduo Overflow M Withdrawal Tube
5.8 asavaouifio Wi le i Receiving Flask agludumisiigndes §auSaier Cork sen1IN
Viscometer Tngfanoufianegfiugn Cork ns3udunamig
5.9 ngatuman iun fiszduveniiui Graduation Mark Tu Receiving Flask
- s lums nalumizegini AXlndifes 0.1 Suif)
6. MIAMUINUATTINUND
6.1 9ouam M3 Inadab Correction Factor A1H31A5 04 Viscometer AifmMueA
6.2 swauaans Tnafigndes ifuamumila saybolt Universal 3o Saybolt Furol ¥etiiu
figungddamnsnaden
6.3 TwaIAINT 200 SUS 130 SFS MlnifRes Suriiiiqe

7. Standard Conforming to ASTM Saybolt Viscosity Standards

- wmiloutiums lddmiuaeuiiouiigamgiidug mumsn A2.1 veavad fid1ads

4 o : ar
fdu c?]'aqmm:ﬁu RV ER! msﬁamﬁamﬂuﬂszfnﬁ 21z IMuUa lﬂﬂﬂ1ilﬁﬂﬂu1uu

a A Je v Ao o = . o - Y v
Maduinnseunquenfisimua lasialuinTos Viscometer Naoufiouudidan
Standard N@osA LR MUAYDY ASTM

8. Routine Calibrations

]
~ =

Viscosity Standard 91992 [ddmiumsaeuiouiuslszigungiioug mufiuansly

" Table A2.1

D

il n aanipe AUTHORIZED BY JUN PN

ANAUN 1 5/8

AA-RA010
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TABLE 1 ASTM Saybolt Viscosity Thermometers

Standard Test ASTM Thermometer
‘ Temperature " Thermometer Sutoovision ,C
*c (P ‘No. ‘Range °C ('F)

121.1(70) 17C (17F) 19 t0 27 0.1(0.2)
(66 to 80)

125.0(77) 17C (17F) 19t027 10.1(0.2)
(66 to 80)

137.8 (100) '18C (18F) 341042 10.1(0.2)
(94 to 108)

150.0 (122) 19C (19F) 4910 57 10.1(0.2)
(120 to 134)

154.4 (130) "19C (19F) 491057 0.1(0.2)
(120 to 134)

60.0 (140) 20C (20F) 571065 10.1(0.2)
(134 to 148)

182.2 (180) 21C 21F) 79 to 87 0.1(0.2)
(174 to 188)

198.9 (210) 22C (22F) -95.10.103 0.1(0.2)
(204 to 218)

n aaning AUTHORIZED BY 7 TN
AT 1 6/8

AR-6010
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'TABLE 2 RECOMMENDED Bath Media

Standard Test ‘Max Temp ‘Bath Temperature Control
Temperature, " Recommended Bath Medium Differential, Functional Precision
‘c(’p ‘c(’p) ‘c(’p
" 21.1(70) ~ Water +0.05 (0.10) © +0.03 (0.05)
25.0(77) Water +0.05 0.10) - +0.03 (0.05)
37.8 (100) Water , or oil of 50 to 70 SUS Viscosity at 37.8°C (100'F)  +0.15 (0.25) 40.03 (0.05)
50.0 (122) Water , or oil of 120 to 150 SUS Viscosity at 37.8'C (100°F)  +0.20 (0.35) +0.03 (0.05)
54.4 (130) Water , or oil of 120 to 150 SUS Viscosity at 37.8°C (100'F) +0.30 (0.50) +0.03 (0.05)
60.0 (140) Water , or oil of 120 to 150 SUS Viscosity at 37.8'C (100'F)  0.60 (1.0) +0.06 (0.1)
82.2 (180) Water , or oil of 300 to 370 SUS Viscosity at 37.8'C (100°F)  +0.80(1.5) +0.06 (0.1)
98.9 (210) Ol of 330 to 370 SUS viscosity at 37.88'C (100'F) +1.10 (2.0) +0.06 (0.1)

Maximum permissible difference between bath and sample temperatures at the time of .:2 test

"TABLEA2.1  Saybolt Viscosity ON Standards"
 Viscosity Oil Susat37.8C Susat 98.9'C SFsat 50°C

Standards (100'F) Q10F) (122'p)
83 36
S6 48
520 100
S60 290
5200 930

$600 150 150

* Those viscosity Oil Standards are available in 0.5-L (1-pt) containers from the Cannon Instrument Co., P.O. Box 18, State College, PA 16801

n

D

aanlag AUTHORIZED BY JuN PN
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TunauUM 3 141n509 SAYBOLT (KOEHIER INSTRUMENT COMPANY INC/SAYBOLT BATH
" MODEL K-214A)

1. fanuazetn ORIFICE THazein udrlegagesduaadiognliniu

2. dlaayi (POWER)

3. uesy da qungiinadey

4. iAendmis HI INPUT (dmfunaaeudl 50°C) nie LOW INPUT (dmFunaaeud 25°C)

5. seaugungil 14 Telddredne swduvenlu udausiedmidgamgiiidimun (arstiardnsew)

6. msuasudied Aeyneen) aslu RECEIVING FLASK 1usRUfI0619898a11A5 1311
Thmsnganmistunm

7. vhwmi I8iuTuf gudaus) CORAECTION FACTOR | F vz e Saybolt Viscosity

10NT1391904
'SB-P503 Quality Control for Finished Product
'SB-P517 Testing of Samples for Technical Service
'SB-P518 “Quality Control for Returned Product
Ailenmam 1 ¥BUYG (Scope)
AR-4012 msa1e Teudoya
AA-Y013 miasnaeumImMisIBRsssiionaToy
AN-Y014 MITV-VADIAY LAz I MU18AI8E1
PATTUULING :
- an-n005 ‘Result Recording for Viscosity Saybolt Furol (ASTM D-244)
OV T n aanins AUTHORIZED BY ~ ufl v
S 1 8/8

AA-R2010
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YUADUNITNNU (WORK INSTRUCTION) 137

991U : MsnAassdIMTuMsvIlSundIuimae ONESLavH an-a0ll

=4

iz UYe Asphalt Emulsion 100735
' ASTM D-244-97

uWun :LAB AUHRam: Quality Controller

F

YoULUN
raa Asy a v P - gy o It @ o
FamasesiidumimdSnaduimtonasituveseaflavdiasu Taons

o & CK A AL o o [ P o :
nAudgaeailanovaduiidmdszneud iy ldud uoailannwdmSeueaiasivar, 1,

¥
wazdad Indueiun

gunsal
1. wlonduagiifivund (Aluminum-Alloy Still) ianyazdslugii 1 qeulszanm 2413 w.
: i 4 tay o a Y 1
(9.5 1) idurigudnaie et 953 ww. (3.75 iuaziiaziRoaaunan 1 6y vinadush
b4 r »

guénaremulu 121 wu. (4.75 17) fsseudwludly unsiigasdaszes 3 Suie1unilen
niifenduegasquinatsvesazifoaaaumau fagili 2

- W ) o § v 1\ o Y N R

2. qﬂnimmaﬂnwuaﬂau (Connection Apparatus) lsznoufiy UADARNDNIAIYLUNIUTUN
JUINAI 12,5 £ 05100, 4712.400-550 U,

3. NITUBNAN (Graduated Cylinder) Y11 100 ¥a. FUALLYNFI 1.0 1a.

Iy A 4 ¥ dv o '3 .. . v A

4. o3 Wil (Thermometer) 15183 11NBIUYBI ASTM Low-Distillation a948UN¥34
[ a = ° Y o o a 4 v 3 o
Fagamgiiain -2 8 +300°C ilulaudedmuaveames Tuiimes 7 ¢ dsdosmua E1

) 0 [} Y
5. 1n399%4 (Balance) M13n30%arimiin 1A0e 3500 N uazaz®und + 0.1 Ny

as
IBNTINAAB
1 v

v oo [ L o < a A P °
1.59fvtnueaiandiadu 200 + 0.105u lunlonduegliflsunayi ldsnim

o

y v
n13uda
Q’l‘ = = 4
Gwmvrhile, nda, mes ludines, uazyssifu a3 s zifw)
[ o v o Y ] : o v o w o
219 dszinu Grafuimioiuiy) FadunszaminiuBsgnhandendududila vie oa
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a 4 a A 3 o ' o de a '3 o &
3. @oumes luilinesrugnaeinlugian verhusazy Yunnugeveunes Tufiwe Taresui]
Y] . /s a o P v ) ) P4 e
Tilmwnsznhzvounei Tuilinesunilsegaenindundendu 6.4 wu. (0.25 117) uag oz
o a ot @ P ] 3/ 9 o Ay
nlnzveumes lulimessndunilseggenindundiendu 165.1 wu. (6.5 117)
. td T
4. wmzfsnumnseunienduligannfundedszina 152.4 . (6 117) ya Ifinzifos
aumunazliuilas v Masfoaguauldanudousunasademodlostu ildine

v v
Msmuuduveni luvasail

a

A s 9 4 v Y Yy O oA /s a fo 1 Y
5. Laﬂummm'Numu“lﬂagﬂszmmizﬂununuaﬂau mamumaﬂuummauau'lﬂqm‘nﬂu

<«

. 1 4
v e

Uszinas 215°C iugungii1iqeda 260 + 5°C uaznsgaunaiils 15 wift neil$lumsndus
' o
uauldnnudounsusnuiu 60 + 15 wifi

ad 9 ¥ Yo ¥ w o= acy ° 2 o
6. VIU'YIWHQﬂi?‘ﬂ'J'llﬁﬂlﬂﬂ‘lf\iﬂilﬂﬂﬁullﬁxq‘l‘ﬂimﬂﬂﬂ'm'lﬁil@ 1 mmmuaziwnmﬂaiwuﬂ

oA v v & (a S wd L wvey o a °
du‘mﬂammmSﬂau‘Uuwﬂﬂsmmmuu'ﬂﬂau"lﬂ%aszﬂm 0.5 ya. MUIULALITIBU

A

L3

o/

a4 o & sd o & o R, 4 1 4 Yo 4 & 2
wunnau lAidiunlesigud TasSunsvesdiadunanua Bud i uhsuinau18a13
y

e o

drdesmsasinaouso 1
7. Aarhusfonau aund S umdauiimiesinmsnauaslumauziynuuin 8 seuduiely
= v et o o o P s ¥ 1 9 P A & 1
wuunmngmuiuidmiwhminaassndeanisde W daselddwfimaedseylunuuing

o o ay vy 5 AN aado Y o
myuzipuashgungiives lao idesdad ndsnimiu Soilinaasen iz isimua &

o &

' 1 { o 1 4 i 3 P
Jagdurluegludmimas i lumduazunswwes 50 (300 pm) deufiszmaslunuuas

q

~ Y
nMyuzhozlenaans

RUBITHA

1. Tumsnaaes dumtimoswmzifvrsmnvazsudunsmaneslidangu 1 e1vonldgadite

O

’
dVl el o -3

anlemaiia Inudauuu (Foam-over) nSoanmasagnaandondudmsusiasui lisidam
o U = ad £ o a o
azay (Solvent) Mstlavunasesesrnsivesgamgine n ldnnmes lufimessuuu
uaasduiaTunnszlnzliihanudeusensunseiinganisiia Tr
b d J v v bl
2. shminndenduegiifleunauiigamyiidessuinnfigamgd 260°C 1.5 ndu fafudeai

1 @ Y °y o 9 ' a o ¢ 3 o 1 s oA o
A1 1.5 NN kli.lﬂ')ﬂﬂllu'lﬂuﬂiu‘uﬂ 6 ﬂﬂu‘ﬂﬂzﬂ']u']mﬂuﬂaiL“]ﬂlﬂﬂﬂqﬂ']u'ﬂ!ﬂaaﬂ’lﬂﬂ'ﬁﬂau
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mmuﬂuaummwamsmam

t 4
1. vamsnaass lasgnanesnudorduszdesdeiu hifudedmuadall

] 0 v v
guiindennnsnay, % lavimin ANULANA, % Tassimiin

50 81470 1.0
9 o way ] 9 J ar ta 9 o 7 A:y
2. wamsnaaennrelfiiRaens sxdesmeiu lufudeimuadail
+ ’ 4 1 d
dmnmannANITNaY, % lasiimin ANUUANAS, % 1agtimin
3
50 ©970 2.0

18 2em

12.7vm LD:-2 Hotas.

PESFATREE )

5.5 D.x §3.5am Lang Steal Aed

Cast Alumioven
/" Aliey 319 L
2. Sm Seraw A
b b 127
Fn l—r
Wimis 3 CX™

.
[0% )

e R A R
T N

“J

W.im

\V

. . Alley 3003-HM4
Yo"
Standord 101, Sem A umicum Tube
Alley 3003- H14

g
I &
jém.u-—-
3. 2 Atuminues Plola <

Alley 3003-HM

U 1 urasgUnuvpananduogiiifionnms (aluminum-allioy still)

1PNANIB19D4
gllogmmn 1 ¥81Y1Y (Scope)
AR-4012 msawloudeya
An-v013 MINTINTOUANUNS BUYBUATDINDNATOY
AN-U014 MITU-TAEIAL ez $1MIUf 19819
AT SUUBIMNE
an-1006 Result Recording for Residue and Oil Distillate by Distillation (ASTM D-244)
o o y
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YUABUMININY (WORK INSTRUCTION)

Fadipan E Fmsnageumasgdmiuniganyi 1ona1siavii an-go12
493 Cutback Asphalt ﬁ’aum%‘m iie Tag Open - Cup
A207% ASTM D-3143-97

HHUN :LAB ' AU§1R9U: Quality Controller

1. Y9 UVYA (Scope)
¥ v
FBmanaaeviinneunqumsn1andiy I (Flash Point) Tnugainsediie Tag Open-Cup
4 NN
¥4 Cutback Asphalt Gsfigau Wfiauni 93°C
2. MINAANN (Definition)
. & ado &4 o a a o
17210 I (Flash Point) i gaingiifimfiqadi Test Flame aunsav 1y leuSnafanmh
- £
wamsnu Ilainetunld
a A o [
3. AN IDINBTINIUNATDY (Apparatus)
& A A 9o v
yansesiiame l4vihmsnaaaulsznoudy

3.1 Flash Tester - YANATIULLY Tag Open — Cup aaueaslvsyl ALl

| F111)

81.0mm

174.6 mm

FIG. ALY Tag Open-Cup Flash Tester
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y ' do v w o
ﬂszﬂauﬁ‘wmumm NaAYAIUY

L4
{ 4 1Y A o

3.1.1 919M1894A3 (Copper Bath) Allsgavidunan esnmiszaudanarnlueis Wiiszau
#1n UL WNAADI (Glass Test Cup) 3.2 mm.
a o a o o' o 1 a

3.1.2 Noame3 1uiline$ (Thermometer Holder) munsatnldimes Tutinesoglunuaiald

3.1.3 §9umAwBY (Glass Test Cup) innnnudaiile, AiSv, nuanudou'ldd dagd a12

FiG. A12 Gilass Test Cup

3.1.4 nvdaszay - Mdnelang melddmsulsussauveunan lugrenageulvidini
fagnanoy 3.2 mm. uazenn lHifvuvinaves waalWnaaey (Test Flame) uaznuy

qeveanyn Inaaeyliegmilovoudae fegil A13

127 mm

| 4.0 mmcentered 3.2 MM 0.8 mm centerad 3.2 mm
| from bottom and 25.4 mm {3.175 mm £ 0.076) from
25.4 mm |'rom end. bottomn and 63.5 mm

3.2 mm
3 'i r_ ~trom end.
5 - Jud:
v Y=t T
50.8 L 254 I 50.8 mm
.8 mm ™ fom — . 3.2mm
. (3.175 mm £ 0.078)

FIG. A1.3 Leveling Device for Adjusting Liquid Lavel in Test Cup,
Height of Taper Above Cup, and Size of Test Pame
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: = d d 4
3.1.5 azfos ilunzifosfannadn nieon ldim Iwihunadninauauanudonldumy
L4 1 g ’
3.1.6 gunsaiyn Iinaaey (ignition Taper) Wuvieidng , ase dewninazifios Yarwves
. P Y o P da oy o
Ignition Taper HviAIdUAIGUINDI 1.6 mm. , Tz Tlnoeniifidurigudnata 0.8 mm.
< dy = Q’l’ 9 s Ay
gunsniya Mnameuinisszgndads Blunussfumiedonaney Tasaunsamyy
O é as U U

Tl ludoyazaanoy selifafiedrafes 152.4 mm. HiuTanzvunady

t o a n,: 1 4 o | 9 [ o o

HIgUENN 4 mm. Aadald o dumieiminzaudmdududufivuvinaveada v

] t t4 [y U ] (Y L]

uazszozviNIznINmevesgUnsaiya linaaey fu fJulanzdesvireduedinion 3.2 mm.
3.2 uufis (Shield) hdaeTagmu I Hundudmdoufiudvua 610 mm. x 710 mm.

o ) ) L3 A - o o 1 g 1 d'

$1u9u 2 uku defiumedsenddadanudrsuiusiu Taseglunuads Tudumumaoy

L) = L 1 4 d é g

YA 610 x 610 x 860 mm. Yavgauun InvtadanuiruFmasuduladumiiedothuiy

14 1t e W Y Ao

auluvsurudnialdmad

s a 4 a o a Iz 4 ] [l

3.3 mos lines Wu'lmu ASTM E1 %iia 9C w5 mes luilimesouq ffiouni1 Feileag

gaungll 53NN -7 89 110C
4. 1701911819 (Bath Media)

14
4.1 0, dmiuganuWie79c

Ed
42 v+ msazmelnanea sasidan 1: 1 dmiuganulvgeni 79c 175F)

5. MIIN3AATOIND (Preparation of Apparatus)
:l‘ ) O A £ P @ WMy A Y o @ )
5.1 Aunsoenameuyany Iuu IReRduns Tudesiauiaru il nieludaiu Snurgungi

souq inTewnadeu i 25 + S lunsdiinaaeulurtesliunsemanouganyinde

1
i o _ o A

wrinris iive T Tiuasadanndiu hivasdauna yai

v
o A

5.2 Ysuhyalvinadey (gnition Taper) e lrtilan Iunaaourniudu 8o srnay 1
Frilo19tion 152.4 mm. unzeglunuiszauganiweudionadel 3.2 mm. e ianinga
guinatavsalawiigalvinaaey |

6. 38MInaaey (Procedure)

9 1 @ o" o q ¥ 1 a 1 1

6.1 Mathenareuad lusneas Uiumes lulimes Ivegluiuids nazegninatssening

4 [ 9 P o a od 1 Y g
guinan Auveumunagey lasidawnszihsveunes lulimesogvinnntudae

q Y

NATBY 6.3 mm.

D
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6.2 #wh w38 1h + msazaelnanea (1 : 1) Mudanare ﬁyquwauﬂu 1 Iuesdaedi

fivznagouTaoii guingivesiinmedesdininganyvesiedefisenaceylides
i 16C aslusrmeunsaudahnrendy

6.3 nunviaszAy Puuveudmaaey udrlddedninasigungi fnigainima
edraros 11°C asludromaney Isdudedieduianedtulawdnssriugoog
fnwoudonadey 3.2 mm.

6.4 yaulad narevinzyiudad W Wilvinaduiguinarlndifoady fuTansdmsy
Wevvnanad i wieernnSouifitudugung 4 mm, finedaszay

6.5 anufouunsmouns Taoifugamgilusns: 1 + 0.25° Cmin

6.6 iogamgine ladndiganuTinall 13.8 + 2.8°C IWTuszduvesdedelanly

¥

)

. -} £ ) L) A’I‘ ) 1) ] ‘!‘l Aﬂ'
Syringe Y139 Dropper aan3a1ANA38813 1nturlal linaaeveddsiio e

v
o oa

»
gangiimuaunng 1°c Taolsmmlunisrnadas W Uszum 1 5uid aonss
nneme . lumsiunlas Mnageuuday sadalifnssilufimmadion
L o M -
6.7 nuwnqmﬂgumamﬂmnm"lw
7. mmuﬁuz‘iﬂummﬂmn
7.1 MINATO 2 @sa Tasdnadouau@sinuaos laaumaaiaiu T 10 C

72 A1SMATEY 2 A% TavraosdfiiAns doldrumnmatiu i 15 c

NI ;

- AleAmAw 1 YBUY10 (Scope)

- AN-4012 msaieTeudoya
AnN-v013 AMIATRABVANUNS DUVBAUAT DT oNAT B
AR-v014 135U-9R19 Lag IMUeAI0819
OAATUULNIY
- An-w007 ‘Result Recording for Flash Point Tag Open Cup (ASTM D-3143)
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v 144
YUNBUNITNINY (WORK INSTRUCTION)

o : MINABNBINIABBUAIVBIT I eNMsIYN AR-a013
1635 ASTM D-36-95
AU :LAB AU §1A910: Quality Controller
yauiy

1 4 ]
Fmsnaaesfifiunsmyaseudvesiyuulugie 30-157°c Tauldindesiie

4 J &
UNIULDEYNNAY (Rings and Ball Apparatus) Py luinau

)
INIBIND

‘1. 23UMIU (Ring) 2 auNBuasresaliviatas g daanslugii 1

-43.0~ -
tnt Chala arad D

3U% 1 shouldered ring

2. UAU583 (Pouring Plate) LIHUNBUMADY HUVIS Y Y IALs3I0l 50 x 75 N,
Ed
2 x 3 17) 1950950 uvnizmaedng

¥
13, gnay (Balls) gvdinnavdedgn wnadurhguinate 9.5 . (0375 11)

9
o

dminuaazgn 3.5 + 0.05 N3y
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4. nvesdagnnaulvegasanais (Ball Centering Guides) vindaenoundedlddmsy

@

v ' o o o o
fagnnaulinsegassguinaiviuminiidnvazdwaalugli 2

Note: This /iam'-hr 10 be
slightly /appruximahov Qos. mu}rl

lorger than S.5mm 1o afjow pixcing =
_ ond centering 9.5-mm m/’ﬁ?i"’ \
1

'
nl
Inside Diometer Full 230 mm
1o slide over ring

Iﬂﬁ 2 ball centering guide

3 ] o 1 7
5. nIzuenuAl (Bath) MAluudmuanudeugs suadurguinaenioluhides
' 1) '3
1 85 uu. wazdnhidesndn 120 wu. e l¥Hinesnuanuiougavinay 0o ua.
2
it

6. unudarunanuazduilsznay (Ring Holder and Assembly) WyiutaThidIomes

oa

mdealdsesiurmanlinedaeg sy g5 ednumdalugii 3

Nofe: This diometer to be
P By /, g«;/;I;%Onvm Yo permil insertion

-
(oY Rinn Haldar
7 91# 3 ring holder
atfy n aanlag AUTHORIZED BY Fui N
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)
a13ny

dulsznouveunesilelidnumzasluglii4 |

bV Ball Centering Guide —

1o e RY A\

v
=

bl 1% 4 ring holder and assembly

hdmarsvensumuilonwuuiuiasdesetgennfunusesudis
v
(Bottom Plate) tiluszey 25 uw. (1.0 117)
a @ ] @t ¥ 1 = +4
uazgIaNYBMHYIBIdUANIzdeegmiladunsTUsRud AT oz 16 + 3 w1,
o3 Twilines (Thermometer) dm3ugAsoudai1 19imes Tufinesffigaata 2 §1 + 80'C

unzassmudeimuaveunes lulimes 15 C Aaszylu Specification E 1
993 ASTM

1INAY (Freshly Boiled Distilled Water)

. Silicon Oil

n aanipe AUTHORIZED BY T

=b_
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MIINILNAIDE 147
) o w o S 9 g 04 o ¥
1. MswssuAlntuaznanelrqueailanzdsvaSvauyseiniolu 6 $1Tus 14
9 o @ 1A Y @ @ Vo ' Y] & v
anuspunudeiiinuua sz aulinlei Iiyalaganiiadeuay
inullunsgavainenezmldae uazdesseSe L8 inesenia n1s1d

- ]

anufoudedueailay linasiiu 2 §2Tus tazguingiiganigeseusafiain 13
1 d

lufu 110°C 5'1ms°nﬂaaw"u’aaﬂﬁﬁﬁcﬁyﬁm‘l?’i'mm%’awumnmaamﬁu ICat
Taglmidmiumsoudangnalm

2. Wmndeusunumumeamdeiaaeis walil¥nnudousuuiuses) 7
gaungiing fugungiivesiaguazm udninwmunsandes lyneuuusy
599 #an104w Silicon Oil e il damzAnurus0e

3. wednashumauldduidnles udnlbeultiduasagamgiinaadeniy
naeg1nias 30 Wil nmﬁymdﬁlm’fum‘Tﬁmﬁednwﬁmmﬁ'wmm‘lﬁms
(A 240 WA

4. lemetrutuadiluiinuieg areindess Inlvdeundadasotad iy

0NVUIT VANV UMY

as
FEmsnaaes
o o o 1 ' Y 3 o o y o = 4
1. NAU FMTUA1YADBUATIEN 31 30 1L 80'C Tdmes lullines 15 C Tay
Toungisudnlunszuenufa s+ 1°C
& A Y 9 a [} & o 9 o
2. dsznouinialonioudwumanyssiiiedn msesdaganauliaseguinais
o = o' £ a a b4 y <
uazimes lulines lugganiu Bnusavnalaslunszuenuds au'ldanudn 105 + 3 .
TdhnAusunsgnnanasludunszuenuda ess Idiligamginiduniomaaes
y 4 4 a9 d dad g g a v
3. menszvenuindszneumiesiioudriashinidliiudaiiung 15 wif udsneen
£y s o A o 4
4. Mhnfviugnnauneaslumsssdagudnans
1y’ ad 4 o o ° a
5. Wanufeuidunszuenuds Tavgumglmiuiusasimiveawe ¢/ wift &
doamsdlosiiuanlilisunauenldfimuald vée 3 miusn voulfaangd
H o a P a Y Y a =Y 1 v ot
timsuldouulassasuin i + 0.5 ¢ foasimsiiugungil lieg lunaaii
4
fmua Idenmsnameiulfhild
o ad o = ¢ A a’/l v 4 [} @ - °
6. Yuiingaungiinemanmes lullwes Wegnnaurisaesnsenuuduasaeiudu 1'c

Ignansnaaselni
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AT

1. dioldimes lusiwes AsT™M 15 ¢ IfswavazBuais 0.2 C

¥ @ 3 Yy ¥
2. 1‘}151EN'IH'UGQLHﬁ?ﬂﬁl‘ﬁﬁluﬂ5$ﬂﬂﬂllﬂ’m?ﬂ

MINDITVNANUIUNOUVBINANITNARDY
1.1 MInaasslasgnaassnuinodnu manmsmaasauandiaiu i@ lifiu 1.2°c

2.1 Minanssnndesljiamsauazure mansmansaunnaaiuldliify 2.0c

1PNA1391904

A

- AioAMAIN 1 YBUAIY (Scope)

- AN-v012 msne Teudeya
An-1013 MIATIVADUANUNIOUVDIUAS 03T oNATOL
An-v014 A135U-9AD1AY LAy IIMUIBRIBE1
PRTIUULTE ;
- an-W008 “Result Recording for Softening Point of Bitumen (ASTM D-36)
atfy n aanlag AUTHORIZED BY Fui N
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YUNBUNITNNNY (WORK INSTRUCTION)

LR : MINAADUHIAUNU NI FUVDIITZDUVY ATSIAYN pR-a0l1s
Unworked 1182 Worked $1 25 deg.C
#1635 ASTM D-217-97
HHUA :LAB AU1iAe: Quality Controller
YBUIAMINATDY e lddmSunaae A InTnsFuveensel aqwds

ASTM D-217-94

b
aQct s

IFUATOUAQUNITNATDU 11U Unworked , Worked , Prolonged worked 11012 block penetration
A28 Cone insgm tazda ldlumiat 0.1 mm.

Unworked , Worked 1482 Prolonged worked penetration @#10130NAH DUAVS 3ﬁﬁ§fh
Penetration 521314 85 84475 tConsistency number : NLGI 6 4 NLGI 000)

Block penetration #11150NAABUN58TNA Penetration 41071 85

) N a o s o oo ¢ 3 ~
HINETi) Awiioannrandumasziives usHn wad uailszme Inollvuia Penetration
}4
@ 3 4
A o3 (NLGI) 000 04 6
k4
NTIERSHUWAINAAOUNURWIE Unworked , Worked (16i& Prolonged worked

'Penetration

7q1Jnsni “Penetrometer with Standard Cone and Timer
Grease Worker Drive , Motorized
Water Bath ¥39 Air Bath Controlled Temperature at 25 + 0.5 C
Spatala i uTian 13 32 mm. taze1I0619Ti0Y 150 mm.
Grease Worker 1/3 £NOUAIY Grease Cup , Cover , Plunger Assembly
VReagents uag e f
1 7 Appropriate Volatile Guf;l—ﬁ’ee Solvents 14U Light petroleum Naphtha

- Y A 9 v a
2. HIMMIBNITATHTNIULYS

D
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Detail Instruction
1 - ey 3 ar é
ANuTe8eU (Consistency) Wugaiaulialseirdrvesnsedl Farsziifiu
d'd s A <] A . . ar i . =
AITNNUANHUSHIUUVINAUNAT (Semisolid) N15IAAT Consistency Y899138UAIUITON
) .
o o 1 . [ o
18 Taun153aidlus Penetration 404 Standard Cone (HIM1IMINATIIUNTINTIW)
» Y 0
Cone Penetration AB528zAMANMIMITNINATFIUNTINT WA NITONUUNINS B
= s/ J A 9 ¥ A? s ad s o 3
wizandn 1 luilevesnsed sxundeous Inudusunmudeeouvesniset aaiu
o o -4 d * 4 ] ° ]
Fm5U9152 Diil0144 Standard Cone 321912441 11/ Tuiile 18119071 Penetration 9261 14t
¥

dm3useiitioseuv’omad Standard Cone 92112181 11/ 18 A1 Penetration v

MUIBUBY Penetration AD SxozAMUANTIIN 0.1 u. 50 1 11 100 @31, dred
0 - o 4 1 = d 1 -
f11 Penetration Y84915¢UAIMIN = 265 HiNwANUNITEDTa NN ouvnnesy 1y
Standard Cone 19121911118 26.5 w1159 2.65 .

& W )
N'e'm“l‘\lm‘nﬂ Penetration

- ¥i1iinves Standard Cone 11191 1025 +0.05 gm. YINHUFAITA (Movable
Attachments) 9 47.5 £ 0.05 gm. sdhaimindavun 150+ 0.1 gm. finAag
vuifonsed
qmmimﬂﬁauﬂmﬂuﬁ 25 deg.C £ 0.5 deg.C
M3tAAoUAIYDS Standard Cone 958091/A0011 Free (hisimstantoidoani)
ol¥himinvoa Standard Cone aruanizasuvimives s 3 1dEud uaz
111 5.0+ 0.1 3w
ionstifieria sxfosussyaylunvue (Cup) mnzay onsed dochifes
o1mA AanthdesthaldiGeu uaznsegluumisn (Horizontal)

15219N Penetration

- . o3 v ~
Unworked Penetration (11U Penetration @ 25 deg.C n30 77 deg.F 98491521
| 9 9 a4 - ) -
hussyegludiulasiiiieaseiign Disturbed n30gAIUNIU
Weuhiqalusyndnnsusiylddae
[~ 1 (Y ~
2. Worked Penetration 11]1A1 Penetration 4999152 Ina9910%101 11 Worked 60

Double Strokes Ingfiau Worked de4nanigugavinives
9158191 25 deg.C 189970 Worked 1475 Penetration

Qs

=4
Un

D
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- ' - e 151
3. Prolonged Worked 111A1 Penetration ¥949132171QN Worked Penetration

111nA71 60 Double Strokes N 15-30 deg.C &N
Worked Penetration #1 25 deg.C Mud

4. ‘Block Penetration (1A Penetration @ 25 deg.C 130 77 deg.F 4939137 3T
Ao 1 @ o Ao 4 a
Ylﬂ’J'E)U'NQﬂﬂﬂl‘ﬂu@,ﬂU’IﬂﬂTﬂU“'liSUIJﬂ’J'lmHNlWUQWG

wazaunsednugnseila

M3 1MUAA1 Penetration

1911173314 ¥83A0 11 The National Lubricating Grease Institute #307i30n1139 T/
v o 1 . 'Y il Py ° (BN
NLGI Ui munaa Penetration 13932AUAINLYIBONYBINSEY N15AMUAR NLGI
° 1 . a 4 L4
2L AAMUADING Worked Penetration TAUISHa1NIUB3MAIEA AL NLGI No.000 Tilauiiaies

u¥aqa Ao NLGI No.6 Aasio 111l

'NLGI ' Worked Penetration Range
— Consistency No. 25 deg.C (77 deg.F)

1000 44594 475

00 400" 430

0 355" 385

1 310" 340

2 265" 295

3 220" 250

4 175" 205

s 130" 160

6 85" 115
%ﬂﬂﬂuﬂ]iﬂﬂﬂaﬂ
'A.  p13naaey Unworked Penetration

9 v g 9o [N - A o . (Y]
el ledmsuussgansiineIn Penetration (Grease Worker Cup) A1)
nseilesTane (Metal Container) NumMszdiogitvaweiias ldnaaoy 1alu Water Bath

¥30 Air Bath (Y0 Control gunfilif14 25+ 0.5 deg.C 13077 £ 1 degF

D
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“dwnszdnnnsedeslansasludroneunies Tavfiiasedl

~

A3

- TﬂuwmqmﬁﬂiﬁrﬂuﬁﬂuTmﬁmﬁmmﬁm nIovounTaNgaNIzaINIsn

= yd 9 b4
ussynsziinddfidudae’ld
Vv
- msannsziinnnszilesasludie Wileniszdignsunau (Worked )
¥y
vouhiqa

@

14 [

- doqhitiesnmiala 9 unsnegluiilonszivssyludaolaoldiiqudy
- S Ao ~Q Y] & ﬂ o 4 asq Yt '
nunnaindnnssilaaslude ivedlumsdaiionse i fuiu uaz'la

4 a
Heosomnlaliassiumuuimh

§ o ] a o
- desanszivuaudonds tharmihdGeudao Spatula (g 45 o)

.
A

HIEINE) dm T2 UNUA Unworked penetration M9 265 A59znaaovly

{ ] '3 1w
maugivadrguinats 1Ify Worker Cup

v
1¥A Cone Wae Shaft Idazemdsirinasutiniy usensziideounsnaaey
} 4 ]
NA5I ArwfmSenseauidaiig Volatile gum-free Solvent (Light Petroleum Nashtha)
é 1’ . L3
et Tuufenanagnves Penetrometer Tavn9 31 Cone  uazlfoghinuinsadu
4 Qs L) A
Set Zero LiaziRoU Cone aau1IViuALMANYBY Cone Fudafimihnseganinateves
§281A89 91191983 Cone
Y o oot . 3/ < 4 a a 4 Y '
011298719UA1 Penetration > 200 (0.1 mm.) 1‘Hwﬂ?{EJ'ULWUQﬂidlﬂﬂ?ﬂ@ﬂﬂﬂﬂm\ﬁlmﬂ’JfJEJN
° a’l’ o/ 1 9 o 1 4' k7 n:{
MIN15A529a0Y 3 ATT (3 AI8619) Ldnhmn laumay
s 1 A u’/’ Py o
1206143601 Penetration <200 (0.1 mm.) Winadeuld 3 a5 #ised 120 oem Minguinae
udniwnn 1duunde Tas Cone lidudavey Cup uaz hilauswmiuny
1/29Y Cone 1Az Cone Shaft NdaAanU 1% nAAIUUAI152D 81171 Penetration 71 14ndenn
168t Cone Shaft 1fuiian 5.0 + 0.1 Surit Ao Idnininsesvzuanswaluniiie mm.

1wunaluniae 0.1 mm. 1¥gae Penetration #9118 Tumriae mm.&9w 10)

D
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monsziinnnsziiesasluduneuniios (edrnnnmananey Unworked Penetration)
Saliniuuaz laveseimalasmayuisuifaivde A2

42 Worker 1Winiu ifla Vent Cork wiaufiuna Plunger IWgafudae

fumos luiiinesaslunie Vent Cork fidlaog Wﬂmunszlﬂwmjmaﬁaﬂmwmtfﬂ

=
919U

v
accd v

Hrgungiifienns 145 25 £ 0.5 deg.C udamunsnliinedo 6. 1d

ugavuaasly Water Bath 130 Air Bath nuqmwnﬁmﬁﬁ 25+0.5 deg.C (77 £ 1 deg.F)
e amuatuomi Samouenidinds

fanos lufimeioon 1la Vent Cork

191'11) Worked #i 60 Full Double Stroke (#ua 60 501) Taoliadodulu 1 w#

#4 Plunger nduldga 1la Vent Cork

aoarLas Plunger 90091NAY $anszilfiaann Plunger 8on waz ldnduasly
Solnnfiganifieziinid udavims laveseinn ussynszdauanday

ThaR 1S oudau Spatula (1w 45 8A)

9 Penetration 499 Worked Sample ﬂf]ﬁamm’fﬂ A3.D9AT

a

nageuistaliiesiiigumgil 15-30 deg.C wazsethanenfinggn Worked
foafigangil 15-30 deg.C

V559298190311 Worker cup, Jszneunieaile 1111 Worked mudmau
fidoams Ufiianwde B.1 T B.6

o Worked 91 188 Rt mun e luus 1y Water bath 3o Air Bath 9114
gungli 250+ 0.5 deg.C el 15 $1 119 ity Worked Penetration 1agulfiia

AMYe B.8 DaB11

D
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N1ITIIUHE
) . Y t a 9
1 Unworked Penetration Mrvauduaunde ande A8
I~/ ' o
2. Worked Penetration 131091t ununae 91nde B.13

1 ¥
3. Prolonged Worked Penetration 13w muiiusunde vinde .3 niouiasey s

‘Double Strokes
"TABLE 1 Repeatability and Reproducibility
‘Repeatability , One ‘Reproducibility ;
Penetration  Penetration Operator and Different Operators
Range ' Apparatus “and Apparatus
‘Unworked 8510475 8 Units 119 Units
‘Worked 130 t0 475 7 Units 20 Units
“Prolonged Worked 1130 to 475 15 Units® 27 Units”
‘Block “Under 85 7 Units 11 Units

A Determined at 100 000 double strokes within 15 to 30°C (59 to 86 F) ambient

‘temperature range

‘Calibration and Standardization
- M3fnuAgnAeivesmsin PENETRATION ewisafiszasivaey 1d laoms
14 ]
Janaaeunnaseteuzihmsiaese densziinsiumanuudessuauany

MUIEEN (81999NIMTT1U NLGD

afy n aanine AUTHORIZED BY 40 N
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HUENHS) #1135V NATBUNIA1 Undisturbed Penetration @ 25 deg.C
1. Tumsvadou 1zu359A206191d Sample cup T fifivleq

01m1A1i1 1114 Water Bath 39 Air Bath 25.0 0.5 deg.C 3UgaIMQiivea

drethuily 25.0 + 0.5 deg.C (1Haan)sznns 1.5 2 Twa) v

NAAOUAT Unworked Penetration Lﬁ%‘mté"s‘s’umﬁaum Worked

Penetration #9NUN

2. Tumsnameu agiinisnaaeudiegnas 2 cup ud2qwan 1481

AAuAuA Repeatability 9% cup 73

3, * #1 Undisturbed Penetration 1840298199192 NAa 01 '3 months

° @ e ] <] ‘
storage' 1 lnodndlnthadunseiles (psedlesvuna 1 kg)

2 1lsziloq, hanih 5oy

nyziloan 1

n3zilead 2

g 4 i o a
1% Undisturbed Penetration @ 25 deg.C 1oy 13 1ugaingdl
woatlunal 7 3u

o 1 A r M d 9 a
1¥AA1 Undisturbed Penetration @ 25 deg.C ey 13 ‘1uqru Hoy

Houilune 3 feu (Refer Appendix XXV, Shell PSS-Book)

(BNF15D19D4

'LG-P507 7 Quality Control for Finished Product — Grease

AtloamAm 1 Y9UYW (Scope)

ARN-1012 nsne Toudoya

AA-1013 Asasandeuninisuveunsealionado

AA-U014 MITU-IAGIAU UBE IIMUIWAIBY
arfy n aanlag AUTHORIZED BY ufi NN
ST 1 7/7
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Fadeau  NSNANBUNIYANYA WNaENsIavN AR-a016
A1633 ASTM D-566-97
(AU LAB AU 1R31u: Quality Controller
s d ) A ar Y t & Var 9
Tnglszaan ionadoUNIgAraBNAIveIRIRtuile 1A uaufou uasainIo
ATINEDU ANNYNABIVBIHANIITNAABY tionamey TaslHinTes
* Automatic
) Qddy ] 'y 96 Yo o [ prgn P
YBUIUA msnageulagdsil lugnuuzihlldsudensmnseintiganoa

9

[}
v

3 t I 4? @ ' 9y =y
e 288 serisaidua iy 11l uazdaedndesliyaneaganiii

guUNNIADY

Q 9

ginssinaaeuu Manual

3 = o 1 =1 =) as
1. 279152y lﬂufl 30 IATINIU-NDAUA DD ANTN 1 11! ASTM D 566-97

2. nagANARed YA URIgUINa1an 181 11.1-12.7 mm. 617 100-103 mm.

fisour3udn 3 99 Hinuge 19 mm. indunass (uwdszuna 1 mm) PBngadae

=4
132

3. mos luines: 19 ASTM 2C 2 84

A A
4. gUnsolnuAy.

Oil Bath 114 Beaker Y141 400 ml. 1) Ring Stand, Ring Support, Clamp, Cork

Polished Metal Rod 1.2-1.6 mm 817 152 mm

“Cup Plug gage

Thermometer Depth Gage

"Spatula
a1y n aanlag AUTHORIZED BY  Juf TN
a1euf 1 1/5
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ginssilinaaey muy Automatic : 157

1.
2.

S v A

“Mettler FP90 Central Processor A
Furnace ;'u Mettler FP83 HT Dropping Point Cell

Printer

Test Cup

Cartrige

‘Rod

J:; Qs 13 o g U
g3ndl 1. MITUIGNTNNIIUIAI AU E]U'l\?fl"i)ﬂ 2 FUA UATATOUAGUIAHYAVYDIAIDYN

Junsumsnaaeulaslfinssamaaall Automatic

el T

I

11

(1l Main Switch

U539A208139153 1A U Test Cup a1

152N0Y Test Cup W Cartrige

1379 Cartrige 19111 Furnace

7 AN F4 (Method)

nA1jw F3 (List)

(den T1/51n3% 01 FP83 Mettler Dropping Point Iaunatju F4 (View)
nA1jY F1 (Load)

ALY F2 (T Prog)

AALY F1 (Run) oz 1dnuneimy Batch 4938990619

AN F1 (Run) 2 A5

“lxll‘l'lﬂﬂuﬂﬁ9']5'Jilﬂ"ﬂilﬂ'liﬁ]ﬂ“‘llﬁ)ﬂlﬂ?ﬁdﬂﬂﬂﬂﬂ Automatic

1.
2.

11l Main Switch

L Y Q‘ ] LY 'd o
fon M1sUTgNT ed1iey 2 A2 NilganasudInseunquAnUAYes
5eiiAe19

a ' o
V339a13U5qNnT aelu Test Cup uazldunauddaaslaouidy Test Cup

D
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2/5

AA-RA016




158

4, 7 U52n0Y Test Cup 19y Cartrige
5. uss Q Cartrige 19110 Furnace
6. nALjy F4 (Method)
7. NALjY F3 (List)
8. (9enTalsunsa 11 FP83 Temp. Check Benzoic Acid 1ntnaty F4 (View)
9. nntfu F1 (Load)
10. néﬂu F2 (T Prog)
11, 131 Start Temp. I¥TgamglidinarsuSans s.0c
12. 15y Heat Rate (i1 0.2°C / min.
13. 1151 End Temp. IWgamgiigenihiansusent 5.0C
14, AALjY F1 (Run) 3 a%3
15. vmsnaaes fum1suSans udazsila 10 3 a%1 azriumnAunge
Miinaaou ldmusauandesindmanid i 0.3 c dudu 0.3°C
Tinaaeulnidn 3 fedi
16. Suanmanaaoumasiinand 1910 AMasuAIYeImI USRS 1NNT10.3°C
ThmsdSumAuae B
17 ﬂﬂﬂu F6 (Menu)
18. NAIJY FS (Special)
19. NALjY F3 (Calib)
20. ﬂﬂﬂu F2 (Temp.)
21. inmfu“lfifh Melting Point ¥89esuS g3 UazAniiosnmsia 3 a1
(f1 A uaz B 129n15udn Tulidudo)
22. Mnsnageunisadde 3 vunseitIdsmdsnnnmaneets 3 ase
LUANA1I9INAT Melting Point *ummsu?qwﬁl'lﬁsﬁu 0sc
23, fminaaosdnyn Taonlfoumsusant uazidon Tusinsy 99 Fps]
" Temp Check Caffeine
BT n aaning AUTHORIZED BY ~ ufl win
ST 1 3/5
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Manvazen Cup 4ae Test Tube A0 Petroleum Spirit

Qs 1

@onld cup Razom uaz Usien Metansziinania

aa

o 4 19 v d : 4 <
nonfandins1d cop Imildisaddneouldou Tasfszdeudiuamwuiie

Afvua

i} ° a o
anuazeanszithzues Ins ludinesaloa15azain Petroleum Spirit

YUAOUNIINATOUUUY Manual

1.

V5592881909 1u Test Cup 1nufvye vssyasludniiitinneves Test Cup
Thavrsiidaufifuesnday Spatula mmfuﬁ"u"l”fluuuaﬁ"‘q“lﬁ"ﬁamﬁﬂag‘i
11489 1na Metal Rod 99081 1980371205235761 25 mm. Ltazna Metal
Rod iudaensed nuinzdiudsvestas sl cup T
i Tausnen s Metal Rod duffafuvonvestaodusauazuy i
Metal Rod 980 (e 1718 fredradly Film Resiewe

{@uy Cork L‘i’h'ﬁ Thermometer 11 Cup L10¢ Thermometer ﬁﬁ Cork laaslu
Test Tube S uszuesien 1 1Az 2

YSulinszi1zves Thermometer iNDUY TUNENUA 10619 1AL Cup

Yi1 Test Tube 1da111 il Bath Tao T Thermometer ag1u Oil Bath 1oz gu
ogin 76 mm. iioguiadudz IdvoUYL4 Test Tube 0jgan1A7 Ol Bath

1 9
DYNUDY 6 mm.

9% Thermometer 9noUA4 14 Oil Bath Tas1fnszitzuee Thermometer

q

[
v A

¥ e e 4 é

DUNTDY ﬁﬂmmuﬂsztﬂwum Thermometer DUNNHY

n" o £ y y o ~ 1 =
nauiiulu Bath uaztianuioudadns 4-7 ssruaduaseuii
IWNTLNIQUNYIVBI Oil Bath AINI19ATIMATIARE99ENYA 17 e sy

¥ v » ¥
nninliandsasnsiiuvosgungiiinen Thermometer sapsduiigangil
Ay 1-2 ssrusaidvauas Ui udasuinguygliues Oil Bath 1l 1-1.5 0am
warfoasoun Sndasimsiuvesgamgil livunundsedmea udin

s ]
gai1991n Thermometer Viae03 taziuinnaiiudunde

n

aanine AUTHORIZED BY 40 N
4/5
AA-2016




160

i ) o o Y < P A a
HUeYia nﬂﬂﬂﬂﬂu%‘ﬂﬂﬁﬂumﬂmd ADNNTID l‘lfﬂﬂ’n”gﬂﬁﬂ\ﬂlﬂ\uﬂiﬂqna TﬂUfni

naweuiunsindianoaaue uaznSouiounanmsnaaeafiun Repeatability

CMSNSNUNEG

[ I 4
swanurHansnaaseuiiuA URAvIIN Thermometer HaaBISY lugiues ASTM-IP Dropping
Point , ASTM D566

Precision iaz Bias

7 4 Y o aa Yy (awa a

Precision ¥84MsnAravHgnn lavldnanada vindeslfidnmsunnana
Repeatability ANUUANAINTEHIISHANITNAABY 2 A1 Femsnaeu Tasay aubeaty
inSeeilogaiivai nold Operating Condition inef 33msnaadeufmilousu
WU A1 Repeatability = 7.C
Reproducibility AMIANA195E M I1sHAMI NAABS 2 1 Fensmadey Tavmadey
AuazAUNATEY e JiAns udasnsnaaeumiloudu sswudim
‘Reproducibility = 13°C

. JE .
Bias Msnaaouil 11T Bias

19NA1381994 :
'LG-P507 " Quality Control for Finished Product — Grease
'LG-S515 ‘Manual for Mettler FP90 Central Processor and FP83
'HT Dropping Point Cell
floAmMAIM 1991418 (Scope)
NA-v012 msneTeudeya
AA-U013 : msnsneuATIniouvetintoilloviado
NA-Y014 MITU-IARIAY g $IMUIA 20619

Y
OAATUUUNY

- ﬂﬂ-WOl 1 ‘Result Recording for Dropping point (ASTM D-566)

afy n aanine AUTHORIZED BY 4R N
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uABUMINNY (WORK INSTRUCTION)

7v!/

vadew @ manameuyanyv uazyeda’lyl Tay eAIIIaYN AR-a0I8
Cleveland Open-cup #2035 ASTM D 92-97
UHUN 'LAB AR Quality Controller

YDV (Scope)

1. '3%'mmﬂﬁauéﬂuswamﬁuﬂumimqmm‘lﬂ xta:qﬂﬁﬂqﬂmaawﬁﬂﬁ'mcvfmmiﬁuu‘ﬁyaqﬂﬂmf
1YY Manual Cleveland Open-cup uazqﬂﬂs ilrllU‘U Automatic Cleveland Open-cup

2. ?’Ems‘nﬂﬁﬂﬂﬁ?ﬁ%ﬁuwﬁﬂﬁmcﬁﬂTﬂi1ﬁuuﬁﬁqmm"lvl Aauid 79 1 400 paraEon ondhnh

YueInas (Fuel Oil)

Uneny (Terminology)

1. 9a70 ¥ (Flash Point) manuda gaimgiidigai loszmoveandndusit lnsBonaunsoszia vl

q

wethilar i meldenzumsism

’ +
<« a

2. ya@a I (Fire Point) nutvts ganpidigaiiezialy iefias iy uazdensgn Indie Tuilu

q

' £ a =t 3
DYWUBY 5 IUTN ﬂ?UiﬂﬁﬂW']gu‘lﬂi']ﬁ'lu

EMINATLUBEIINTIIY (Summary of Method)

14
o 1 o 1 < 1
aavtnageudszing 75 ml. ludawnagevszgailiiouiuedesiaslugaeusn uay
g ) ar : [ ﬂll q 1
foutiundnig Awdaniidmua sunseialndeziagnny war lWnaaeuszinfeuriudae

& ade { o e a
nadey Gagany Iszidlugangiifidigan loszmevesiiedanaaeuannsona W lddonlan 1w

nawey dmiumsmgada il sz ld Tasmanadevdeiiesly sunsziulaslinaasumiusasi

Wred1maaeugn Infiflunatedindes s Sum

anusnauazmM3aenly (Significance and Use)

s 1 A o o 1 o
1. yanu Idifunisinedimiisvesn Tilumss nidvesdaedanadey flusinailuvesnay
é e { =
12 (Flammable Mixture) nsldaniznaey Faszifhufiseguananidlumsinsanis

¥
SuaswInny 1 IWvesasiiu

D
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2. ynuvgnidenldlundvesmsvudaunznangnmmlasasumenez19tmuani vl
b4
wazmsan Insdvesmsiiug
¥ . ]
3. nuMewnsoven 1&denamudu Ty Wvesmstudlonvesmsiiszmoiio uag 12 fuansi
] 1 d 1 ]
szmoon wazhi I dredrugu lunsdiidrediamaaey 1ihunies (Engine Oin) igaay A
. & b d
a1 musaeiueldheufennastudieuiihiuundu (Gasoline)
ad c:’ - Yo ] P wa a w ¢ A o
4. Fnanaaevilewdenidia viodlusvazBuanuantifvesds, nansual niomsnauiuve
o a o ¢ t a & '
msfiundnnus Wilnarennuioutnzilm Iinadey meldaniizinugy Jeas hiswnsold
[ .Y o a o 4 - o
ldfuduasonnmsgand wiemmunivslumsgn Wndveams, naafudt vionswaufuve
v a o & Y Y 9 a ' o as s %
asfurdanusineldmniizgn Indfuiess edwlsimunavesiimsnaasuiimusa iy
1 é R :: o = Qs o d‘ L=y
awntisvesmsdsziiuanudeanslumsdsziuduasennmsaa W eidlusazidoaluns
only

s

- a s ' < Y i 9/
5. yadald Lﬂumﬁaﬂommuwmuuﬂuuwmauwmaam:qn'lﬂn

1n384iie (Apparatus)
1. inTeamaaouyaNyln uazyeiaIo 1wy Cleveland Open-cup Usznoudan dromanoy uriuly
Yy o Al o
anuiounya Mnaaoy uazhita suaaslunianman n.
- JAa o
2. moiTufimes filsrmnmdmun woziihlaumns1g 1 ASTM E1 w3 IP Standard

4 a = % 3 )
Thermometer v30mo3 lulilnosyiladufifeuni Tasdon1¥auanumuizay

1

¥39 “Thermometer Number
QU ASTM IP
-6 09.400-°C 11C

3 wadlnawey

a5nil (Reagents and Material)

1. InQou (Toluene) dmul¥d1adomaaey

2. 92F AU (Acetone) dMSuldd19d1onagey

ST n aanlag AUTHORIZED BY Jun PN
ANGTLIN 1 2/10
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3. Verification Fluid @5 Uaaufisy nazasnasuanuniouvsunioeile

3.1 Certified Reference Material (CRM)

‘Hydrocarbon  Purity (mole %)  Flash Point (°C) Limits (°C)
‘n-tetradecane 99+ 115.5 “+/-8.0
"n-hexadecane 99+ '138.8 +/-8.0

3.2 Secondary Working Standard (SWS)

MIATEUATOIND (Prepare of Apparatus)

(]

a’: A'l - o o
1. AUATOIUDNATDUUUNNUUAL

) Yy Sy 1 ' & Y
2. ﬂ’]5'ﬂﬂa0\1ﬂ'JSﬂgiunﬂ@VlvluuaNN'luﬁiﬂ‘lu@Jﬂ?u

¥
o o

3. Frudaunaneudsiaazawfimnzay (Ingdu iazoss o) ediminiu e wiedafionn
fnfaedludumaney dilasiuintiineddeslddeslanzgeen dadauiudu mldintadunn
23 w7 Tawan TS neuuninlinanudeu delisiarmuinziiidsegszme 1 Inua
Yhevlidunagsubuasoudsgungdmniganyiinin 13 hittesndr s6 °c deunadey

4. vumed Tufinedfufisaluunfslieg@uassiniuiiganlad linadey Yatonsnhe
mos ludimefogludronarou miledutueaoy 6.4 mm. (174 83 1/50 inch) uazegrninvey

du 1 Tu 4 veuduruguinarsdronaney

Msgauey (Calibration and Standardization)
1. arvaeuanundeulumsiinuvounissiiofau Certified Reference Material (CRM) 8619300 1
S 1 a aa A aa
aferel TnonaaeunuiinaassluSositnaaou
2. am1301%F Secondary Working Standard (SWS) $2uR20uA1sAs @A U3 o lumsiiau
A a
ENGELRR
] a o 1 1 s ’q v 9§ & -~
Hinme neuisunaaeuflstlanageuusn lulaazdla Iasnaouanuniouveunesile
A20f18819 Secondary Working Standard (SWS) Apuyhmsnadoualsganaaou
3. dioyany i 18 hisgluseiivensuld asavasunsiamveaniesiioduiiulawsvazidun
a VA oo Y o o 2
Tunanuand n. Tasmwizednsaginsainldiagungil wasldnagen dasinisidanuion &
1 v o
SiimsdSuudansesiionacenlinsnaeuanuniouvounioaiiodnnss Ao Certified

Reference Material (CRM) 1130 Secondary Working Standard (SWS)

afy n aaning AUTHORIZED BY JuA N
ANAUN 1 4/10

AA-2018

163



164

FEnaaeu (Procedure)

1 Manual Apparatus

1.1

1.2

1.3

14

1.5

1.6

17

1.8

1.9

mietnasludisnaaeuuicdadmua diredanninu IR ldvasaudagadui
iAvoen uAdIot 1 nasenuuasrduuenveidnareuRpsiIAUTEIAd Y
o Y < A - y ' o ’ ] ' aa
naaeuamiademsinsvuniesile Yo 3 nou udunaledialm lavlaveseneiin
mhaesdledween Sruied i nazdisdnadey srasaligumgiidiniiganyiifine
Bhideuni 56 oesuraiFud
o 1 A d A a P 3 Y o ¥
fretuiiuvewds nielianumiiauing annsaldnnnfeusunseiuiiuveanar’ld
a1 Tsfamulunisidanufouszdeslinnudounidiniiganu Iniima 13 liveundn s
BIRUTATUA
@ v o as
yanlad Tinaaey uazdiunlas I Intidudmugudnaie 3.2 - 4.8 mm. nienfSouiiouiy
uTanzdmiuiiovnnanaa vl
A s e 4 9 a4 a $ o 1 oa
ugungivesdletnligaindiudns 14 - 17 ssmaiFvaneundl sunseiiaiiediadl
) 1 ¥ »
gampiidindgany Iwfiana sz 56 ssrmmadoa aimiuldangasinmsiy
a & a @ ) a ] “ 9 o -
gumgiinudeguuyiiveaniediad 28 ssturaiod doudssany W lddasinsmiu

a 9

sanadiiiy 5 - 6 s RIEsEAOUIN

L} v

diesedhefigamgidndigany liinin lszun 28 esrmwamsa uduniounlaavl

’ oY) o X PO - v ' P
nageurudonansiiguugiiiuiy 2 ssrwaded Taoldnlar Inadeurugagud

v J a a9 o d 5 I % "
AanueIdIunageulszann 140.1 311i aesasurainaneazuuunduase use
Adw ' 4 a P
WuiduTdswornaunisatediaissszuin 150+1 mm. Jasndouiisiulumaniis
y )

Aoy uazasne l/IMindeunduin

diemedialigungiisindigany Irllszune 28 mm. sedtedvild lefifaludunaasy

QATUNIU

HimlssormmAndudony vinuimhmedmareuiieireduiigumgisinhieany
Irldszann 28 ssrnaaidive Wngaimsnaaoy

seffaszSalunivazidondian fifoades dusu nla naren viiavosad Iinaseu
Sasmsfinvegamgd wazsasda lumsiueatladlinaaey iy lumuiidesms
Tumsnanoy

lunsdifisetimaaey linswganyIninel3 fredunansiasdonagevazdesd

ayg v a a v (XY 1 9 ¥ & o y
Qmﬂgn"lumu 50 DIAUBUFYY LIUUAAIDYNNATIUADINIIANINIBY mﬂ'ﬂﬁﬂﬂiﬂmqﬂ
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D

o

SuimsnageuTlag indouar IWnagoudededmaneyiigungigsnigamgicy
#u s pemnaaiFon Wandoledudoiioadiusas 5 - 6 ssnmaiFuadewtd uaz
infeuilan inaaeunns 2 ssriraduraunseia ldganu
1ﬁmﬁﬂ"lvhm?iyuﬁqﬂ‘lﬂqﬂnﬁwmﬁwﬁ’wmﬁ'faadwmﬁau 2IUgUNYINN

mo? Tufiwosuaziufinduganu W uadeanileh hilsny Infidannseuvenves
war rnaey
t’)'mﬁmﬁ'au‘fi';hu‘uamﬂm‘lﬂﬂﬂﬁwﬂszausnuﬁ’dﬁﬂﬁtﬁﬂ'lvhmﬂfurfluim'nu”lﬂ‘h’(ﬂqﬂ
Famsmaaey uasimslmisna dafaethamaaeyimi Taolinsmdeudiruafausn
vouad Irlanasedieion 28 ssmisadon 1ingamu i 18 luaeuusn
$rdpemsmgadalrliianudeude i laslisasmsiivvosgunginihiy 5 - 6 sam

- ' - v & P 1 S 4 aa 4
L RAUFYTADUIN ua’;maaumﬁa’fmﬂﬂﬁaumumunﬂﬂid‘nqmﬂqmwnvu 2 9371

wadua wnszidaeae Tliazifansan ndedinles 5 Jund gungifiem 1Ay

nda i

2. Automated Apparatus

2.1
2.2

2.3

24

25

inToalionageusrdesanin 1y driuswaziduavee Manual Apparatus

[} [ 9 Y o 1 = yaq 9 [l A’ =y 1Y o '
masetnasludaenagey Svretnntu 1 duassgadiuiifiusen uadsasoi
naaou nassnuuaszAmuenvesdunadey Aenihnnuazendonadeunouny
A -3 d' -~ 9 9 o 1 ] ' aa 9 o [
Feamsinsvunsesile Je 3. udamaaednlmilas laveseimanAmiwesiaedisesn
dronadounariinadeufeligungiinindigaany winie 13 lidesnd 56 oem

o Y " ng A'( 4‘ o ] =1 a ; 1

wadua ilvssommiaiuiGosy dededuiigungiininiigany viszua 28 o
aFod Idngakinisnaaey
o A d A a - v Y o ¥
fesuiidluvewdanielinnunilaing aunsaldanudeusunsznaiiuveanas’ld

' o P ' 4 [} v
aonelsiaulumsanudouszdsdianudaundiniganyiiine 13 hideonda s
DIFUFUTON

o =t v o 1Y

gandad ldnaaeuuazdSun/on W idliduriigudnaie 3.2 - 4.8 mm. nionSouiivury

uTanzdmsuivunnanas v

’
o

Susummsnageuniuis 4in3oeiie ISL Cleveland ASTM D 92 Model V30/230
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2.6

27
2.8
29
1210

213

2.16

‘ATIVABDUGAWMNUIVDI Probe W3oU Detection Ring tazinsoudsnageuiieglu
o v A - ' A v Y ' Y '
aumianmuzaunss i luanzsududnseudionagevszeguudionaasy dau

Probe %303 Detection Ring n:egqan'h

{ A A ¥
ﬂﬂ'le —Q m’ﬂmﬂudmi 2UWNATDUDBN

MidwnageuanyIiamiuvesdionaeuldegmednoioveuriuTanerhnnuiou
Aty 1o 111 Probe #3081 Detection Ring 180U
] ¥
nantju TEST ivenageumsna W nsaldudazesseszdnanlsznm 1 Sund
' %
flounsnagounnass 1 1de1 Expected Flash Point Tnunaiju EFP Aouud2ldni Expected
Flash Point 8311 natjy ENT '
a1y FIRE S1deanisingeda Il dienaify FIRE Trluansgamgiivesyadalrazising
1 4 L4
L] U “ o é
Ju d'lideaniinageuniaiyaaaiv 1¥na FIRE 8nasanils
nA ON INBISuAUNTNATOY
4 & v ¥ a a Yy w a
diainosianigany I lduds sznansguugiuuse uazeznsensundoudyanaudos
. |
iHou
nA ALA ieyAns dedayeandoufion udna ENT
& g 2 4 ¥ . ) 4 v
diemsnadeuid i aduag INS9332UN Probe W3DY Detection Ring Y1 1@ udeurhaseudau

NATDUNIBYNR WML

M3IAUINY (Calculations)

1. lupsdindesnaasulinnuduyssoimeaunna19ein 101.3 flawiada (760 TadwasyUsen) 1

furngain v uazgeda lWsingns

A
o

‘Corrected flashpoint = C+0.25(101.3-K)

- Corrected flash point F +0.06 (760 - P)

Corrected flash point = C+0.033 (760 -P)
ad o o o
c e gungiifidunariuganyrnieeda Iiduessnisadue
ad o o a (4
F #e quupiiidanamiugany Inv3egeda Iifuesnwis i lad
- [

P a8 ﬂ’ﬂllﬂu‘l.liiﬂ1ﬂ'lﬁ‘llﬂl$1’lﬂﬂﬂUlﬂUﬁﬁﬁﬂgﬂJﬂiﬂﬂ

K A9 anuauusssmsvaenageudiun Tawada

ANUAUUITOMATMENATBUAIN 101.3 A lavaaa (760 Nadwasilsen) Iiiaryuss

2.

Corrected flash point 41 1 BasrEwaITYe
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3. fnnuiuusTIINIRNENAdeUgIndT 1013 ilawdda (760 Tadwasyson) Iilasves

Corrected flash point @ 1 DI UAUTUA

N1531891UND (Report)

Tnsnuganywneyadatvidhuasinnude uazszy3inaaeuindiuuuy Cleveland

Open-cup A1M35 ASTM D 92

Ansalunsnaaey (Precision)

1.

M1 (Repeatability) Hanaoy 2 afa TavAnaaouamAyaIiu MediuRuaty o

mﬁauuazm?mnﬂﬁaui?}mﬁuhnawiNﬁuﬂ:xéaﬁa"lﬁ'tﬁawamﬁaufuuﬂmhqﬁ'u11itﬁu

Nt Rdmuaias lumsnarelszSwon mataiuauiidmua 18 1 §edr Tu 20 fes
Ay 8 BIF AT

yada vl 8 DI UTAUTUA

, , .
. oy ars 4 o ' o
ANIF1 1] (Reproducibility) Hanaaoy Failavdnadey 2 au vindemadouanfiu wiFeie

¥ A : 1 [ 1t a o ° L) v a A
Tailonanageviiuuanadu lmunamnimuauaz lunmsnagoudseswenldaimsnunui
fuald 1 a2001 Tu 20 Aredia

gyl 18 oAt

1aAn ¥ 14 ey

v a
9NA1I8INY

glenmnm 1 vouu1y (Scope)

- AA-4012 msawleudeya
AA-Y013 ‘msnsaaeuanunienveuniesiienaaey
AR-Y014 M35 U-IATIAY LazdMUIEAIBE
LG-P503 " Quality Control of Luboil Blending
LG-P517 Technical Service
AR-T018 ‘msnaaougany’ inzyadal Tay Cleveland Open-cup (ASTM D92-97)
eamsuuuiig :
- An-no12 ‘Result Recording for Flash and Fire Point by Cleveland Open Cup (ASTM D-92)
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- MANUIN N.

LTHERMOMETER
:ABTM NO.ItC 7

TESY FLANE

AP'L!CAYDR\

517 0. U5 1uazlRvBANTBIMAABY Cleveland Open Cup

- v
ONTITHUUME A

9 o ¥V & A & A vﬂ a 1:_1] @ o v Y a1 ]
.1.1 DWYNAToU ‘V]']ﬂ'JU'Yl?N!'HﬁBQH‘iﬂiﬂﬁxﬂu‘]ﬁvhll UAUY UazL ummmmiau“lﬂmuummad

LY

[} aa { - o o g
mies figdinuazdadagui n.2 oefidwiunielin 14
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1 'ﬁ 5 i
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Y M H
., A 3 FI E N
. mumi : 1
T OMAKRR fz}z.u T ZZY T TLLL
S °/| I J
| N [ 'i '
{ A )
[ {
roin M e max
A 87.5 ] 24858 2317
a -] 84 2484 2120
< 2.8 45 O.15h 0338
Ao 4 a.157 romined
5_ = RE u 1280 1,233
¥ ¢ 10 0.354 0.394
G 31 828 1.221 1.200
W % a3 ¢110 013
! 67 e 2838 2756
J 27 100 3.819 sy

51l n.2 TAvesdaunadey

' 1 i ' 1 =3 ’ ' < ~ Sy o i
n.1.2 urhusoede Huusiu Taue 191 uiumeImAse udwmanude uiumanmiivs nisuiumanndy
fignsanans uaziidinanga 0.5 4 1.0 fiadns iienedaonadey seuuendannuTnuindy
= ' o s = : é aa ] b 4 @ d' a ]
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mes lulimed uaziulangdmiuiounnan)ar W uiulansioanundseiiaiunsudusa
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3.

| o«
] ! ' |,
(I cl G z !
| > ‘ i
N
VAR ERR
THIANAL
VETAL WLl & T KM
Y B 7 ne o
B 05 10 + vhapd Y]
C ot B v ? s - 0N 24
D—Diamrta 55 , .. M 31 2206
E—Dimprder @5 ™3 _ kI 7%

{ < o ¥ o 1 { 2 )
n.1.3 igaInaaey erduuuylen ldimungay dwirednlugli 0.1 sudiuvesmuauewdu
] 4 a a y - (] 4 a o a
Agudnanalszana 2 Tadmas Yasseuiiu Tdurmugudnaialszanu 1.6 Tafwas nasiizia
Y o o a a a" ~ d” a n’: s a o
Wurwgudnaradsyua 0.8 Tadwasiawil Hga lWnegeuiionaansludnyusiounsaiuly
9 ar T t 9 rta a o a9 g/ )
8 luuns sedvgdaeggendveudaunaden luifiu 2 Tadwas adsiiduTansvinaduriyg

4 <@ a o = 3 f o Voa o @ e
FUUNAN 3.2 N 4.8 Uaatuns ﬂﬂm"1';'1umlmummmzﬂnﬂmmmvwmmﬂm"lﬂ

.14 w5eeldanudeunawisodSudasinmsidanudenld wuw Wi e azdoa
4 [l 4 ] A da 4 @
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inseslinnuiousgasaianaisfudaonagey drlfasealinnuieunuuiin/ar i dsstfeaiuns
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e I5 A ¢ ] /s a 9 Y 19 o 1 Ay Y
n.1.5 Noames Tufiines ausodames lulines Moy ludumiisiideans A luvuznadeu uay
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>
o

TUABUMITINY (WORK INSTRUCTION)

ffery  :msmadeuMSun Ca, Zn, Ba, Mg, P. ienmMsiav an-ao19
Turdndusinaeaudanis sms 2798
UHUA :LAB FUFIRe : QualityController
Sagulszaas Lﬁﬁmﬂzﬁmﬂ?mmmmmsﬂi:ﬂauﬁegiugﬂvmwﬁ;awﬁsﬁm
5IRRLIMIBUINAT ua:maﬁi%’i’aﬂ?mm’lé’ufi Ba, Ca, Zn, Mg, P
YDA 1457 sMs 2798 TunsdinsednlSnamsilszaeulugilvenia
A il % EmﬁnmufhmﬂijmmnquNﬁﬂﬁmﬁfuq
Taoanududuanssiniidesmsmswezeglusaside Ui
Ba = 01084 10%vostmin
Ca = 005810.5%venhmin
‘Mg = 0.05 #9403 % vouimin
P = - 0058103%vouimin
Zn = 0058903 %vonimin
ginssi 1A393 ICP
& T131All  Standard metal dissolved in oil
30354 Netiiow 4 v
 Volumetric flask 41418 50, 100 ml.
“Polythene/Plastic bottle YA 50, 25 ml.
Base Oil ﬁﬁﬁmgmﬁﬁmaﬁ Indifige 4 cst. figuingdl 100C
 Shellsol D-70
DI T n aaning AUTHORIZED BY  4uil TN
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1319363 calibration standatds

y

a . P o I'd 2 ‘ . X
119304 standard solution ¥B51ANABINIS AN LR TavldlinnuEdudu 25 me1

L d
Lo

Al
1. ¥4 standard metal dissolved in oil 5000 ppm.wt.A 11 0.5000 A5U ( 13014 standard
fuq  fimuzay ) vewrassnhidean1siingeaslu volumetric flask vu1a

1 4
100 ml. (lissiiuniag 5 519)

v
2. A Base oil (VK. @ 100°C ~ 4 cSt) a ldaufiiimins iy 2.50 nsu
3. (39919890 Shellsol D 70 91 141UT 1195 100 mL.
4. . %303 blank 1A8A15F1 Base oil 1098 2 11 2.50 5y Tdaslu volumetric flask

YA 100 ml. 1AATD19A2Y Shellsol D 70 2 1A1SwasaAsY 100 ml.

a /9 99 Y a - a .
NIBMA Tumsn3124 1 1913104 one point calibration (Standard & Blank)
~ (¥ 1]
M3IAIHUGIIBENS
. 14 1 4
1. Fadretarhdulniinnuaziooe 0.0001 g TavdSumdretiniiuamnsosiuin
L4
VINGATAIN
UATA15V03729613(Sample mass) A 0125 N3y
C
max

Jaa

1§18 Cpp e WuadndU (% wt) gagavessgiidosmsdinsiziniiogiu Sample

¥ o
NN 1. iminvesdiedis linasfiv 1.25 sy
v v
2. dnhminvessedisisanlduinn 1.25 afu

e 1.25 nFy

b d
Y o o a

3. dnhiminves Sample fifuan18oun41 1.25 nfu
19 Balance vimiinidiut 1.25 N3 #20 Base oil,
4. vhmTnves Sample fimnzeuegluga 50 - 75 %
U993 Sample mass(max) '
2. v Sample fi#a11'18 dilute #78 Shellsol D 70 W13 N1A7ATY 50 ml. dmy
Sample AU uUBY Element gauing ¥ dilute mué’mﬁguﬁmmzﬁn Tav

@

1t Sample Solutioﬁ 1 dilute 4@ 91310t Base ol (4 2.5% m/v.

D
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dunaunisltinies ICP

. mixﬂﬂm?muaz Set #1281y v’{euﬂﬂm?muﬁ:gqﬁﬂnznﬁ‘l‘i’fﬂumuﬁﬁu
aft . -

1.1 iWla Valve Saufier Ar uag Np (f’l‘ﬂ‘l’f’) 5y Regulator i pressure ~ 60 - 70 PSi

1.2 (1A Main switch, stabilizer, vaccum pump (f’l'ﬂ‘l’)”)

1.3 1A vaccum valve g Ny flowmeter (1/5y Nj flow ~ 1 - 2 ml./min.) ﬁ

Spectrometer

14 (1A Main power i spectrometer

1.5 il Autosampler (‘luﬂiﬁﬁh’f’ Auto Mode) #ipailla Autosampler ﬁﬂuﬁﬂzlﬂ‘lfj 1CP-
16 11A computer tinz1d1d ICP-software Tnauiiof Monitor U31n9M191 xenix 386 login :
TAAWN icp u&2nA Enter
17 Ignite Plasma
- 1)@ Hood
399U Instrument Ready (9910 ICON u?nmguuumwm Monitor)
n@ Shift O Haznn F4 {1014 Std. cond. for organic Y30 A F4 14
Std.Cond. for aquoes.
1.8 7 319 element file, Source file, Sequence file %30 Method file #1115V element ﬁ
doamslinaey
1.9  Analyze
19.1 7 Single Element Analysis : (390 Element ﬁﬁ'ﬂdﬂ‘li ns 'IS“Iﬂ‘LJ Element file, Press
Shift F5 (analyze mode)
19.2 7 Multi Element Analysis : (don Sequence "v’;é'mmi’imswﬂu Sequence file, Press
 Shift F5 (analyze mode)
19.3  Analysis by using Autosarhpler (both Single and Multi Element analysis)

- 18N Method ﬁﬁmmﬁmﬂzﬁ‘lu Meihod file, Press Shift F5 (analyze mode)

afy n aanine AUTHORIZED BY 40 N
7 3/5
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msianies ICP

-2
21 gouTlanseeld Rinse @20 Shellsol D 70 Uszanar 10 - 15 i
22 nA Shift F4 (plasma off)
23 1lan pump tubing
24 Vl‘ﬂﬁ Main menu tiagtdien Shutdown
"2.5 1@ Valve, Ar, Ny, Pump a2 Main switch Fania
3, N3N 1EHAI801
3.1 Lﬂﬂlﬂé‘m ICP (spectrometer, Ar, vaccum pump, autosampler, computer, etc.)
32 9Aplasma (ﬂ%uﬂﬂuﬂ‘lﬂ‘l’flﬂ?ﬂ{lCP W40 1.7) 08 warm 1n30eiloriou
MIAATIEHBINYBY 30 1T
"33 Run Calibration Curve U84 Element f139) fidamsN3129 (Standard and Blank)
34 "Run Sample
‘Note Recalibrate standard curve 1Hﬁ1qﬂ 4 §79079
Calculate
% Element (% wt) = ' Result(mg/l) x 19-4
‘wt.(g)/vol.(ml.) Ratio
NG M3 set up parameter 1199 TuMsInTH AT Een IdMmAMIMNE Ty
A20e19 " Element parameters
7 Wavelengths(nm) Zn $213.856,202.548, 206.200
‘Ca  396.847,317.933,422.673
‘Mg 279.550, 285.213, 279.806, 279.079
“Ba  233.527,455.400, 493.409, 413.066, 293.654
P 213.618, 214.914, 253.565
~ Source Parameters
Standard condition:  RF Power 1,400 W,
 for organic. Arlt.low C “Neb 7 05 - Lmin.
‘Aux 15" Limin. R
Plasma 1; L./min.
"obs.height ‘15~ mm.above load coil
“Sample flow rate 1 7 ml/min.
Aty n aanlag AUTHORIZED BY 47 NN
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. [ 4 ] ¥
3.5 11115 Run Standard Tavumnn3a i1 Standard Hda 1852190803 nsunnA1eiY

i 3% miniiu1i¥iinis Run Sample Ini

3.6 11 Repeatability *

Ba =

Ca =

Mg =

P

1

' Zn =

0.0353*X

10.0366 * X
0.0457 * X
10.0509 * X
0.0174 * X

4 .4 2
(o X AvAundsvaInnududuveIHaNIINATDY 2 AT

3.7 11 Reproducibility

Ba
Ca
Mg
P
Zn

i

0.1649* Y
0.0839*Y
0.1255*Y
0.0706 * Y
0.0404 * (Y +0.15)

. » ¥
ie Y Alosundvvesnnudnduveramsnaaeoy 2 A5

10NA1591989 :
LG-P501 ‘Receipt of Incoming Bulk Baseoils and Bulk Additives/Ingradients
'LG-P502 'Receipt of Packed Incoming Raw Materials
"LG-P504 “Quality Control for Filling Products
'SMS 2798 ‘Determination of Additive in Unused Lubricating Oils
fileAMAIM 1 YOUVY (Scope) »
AN-v012 mstwloudoya
‘AN-U013 ‘mansnreuRundeuveunseaiionaney
‘AA-U014 MITU-IAA AU 1Ay simy'wﬁ'mthq
OATITUUUMY ‘
- an-1013 ' Metal Content Test Result by SMS 2798 (ICP)
Aty n aanlag AUTHORIZED BY Fufi NN
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TuAsUM 311191 (WORK INSTRUCTION) 170

Pidosd © msnamey anuMuILiY ANEMIIEIUTIRNG mﬂmstaw nﬂ-trozo
n3o anwudefilednlelasiines awde ASTMD 1298- 85
UHUN 'LAB AUURa  Quality Controller
ad | J 1 7Y ¢ =
ABNINATDY_ANIURY anusueilemelslasiimes aiuss

ASTM D 1298-85

UBLY (Scope) _
; v
FInagoull ASOUANANIIM ANUVMILNY ANUMALTUTUINE Mie ALt ued
8 wmuuﬂu Namnmmfﬁmmuumm HsavaqmesumwﬂTmmnunumn’muﬂ"lnhmmrﬂuu

‘NUﬂ’J'lllﬂu‘lﬂﬂiﬂ"lmﬂu 179 filawana

U'nﬁmu (Terminology)

1 ANUNUMHY (Density) Mu1wia ma‘uawmmmﬂanuwmuﬂimm figuingd 15°C fiming
Hudlaniusdedas

2. -mmnmuuuﬁnwm (Relative Density : Specific Gravity) WIN0fe AT IAIMVBININVEIUDY
mmﬂama‘ummﬂauwuﬂsmﬂsmmun 15°C (60°F)

3. anuduedile (API Gravity) minefis arweaeiumeismun lavaa i lns@evemsiy (The

'American Petroleum Institute, API)

anualueile var (API Gravity, deg.) = 141.5 -131.5

Specific Gravity 60/60°F -

’ { 3 { i !’sd' ] ) -
4. fine 14 (Observed Values) ey s 14 iquugiion q 7 lildgamginsgi

VoA ) T A a I'4 19 1
(Specific Reference Temperature) A7 Idvzidufissainions1dninlelasiined 1Nlgaunun
} 4

' v w o ) 1 ~ a o
WU, ANUMUNMUTNIMS nToauauei lefigungiiiu

L)

D

iy n aanipe AUTHORIZED BY JUN PN
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'Jﬁmsmtmuamqﬂsn ) 9 (Summary ofPractxce)

177

~
"

1lmamnnu‘umﬂ'Jamﬂuaghmmmnuﬂ uazmamauum‘luﬂsvuan'laTmumas

vinfumdeulsTastinosasly lusretrmingey vaeulilaTnsiinesngaiis dogungiinet s1msm

vinainavosleTasiiimesiazgangined 1umqnsmmn11uf]uﬂmmns:unn"lﬂmumawussq

sstnnaasuumareulus AL ondndoamsldountasvesgunnil sendnis
. - . L' .

‘nawoy

1n304ila (Apparatus)

Tolasiined Thdulnwidmualumnsgn ASTM %50 British Standards Institution AAIAA

P
AWATITN 1

"TABLE 1 Recommended Hydrometers

 Specification ' Type "Units Range ‘Scale ‘Meniscus
4 “Each . . .
Total Interval  Error Correction
Unit
BS 718:1960 special petroleum  density, kg/litre at
L50SP 15°%¢ 0.600t0 1.100 - 0.050 0.0005 +0.0003 +0.0007
M50 SP 0.600 to 1.100 0.050 0.001 +0.0006 +0.0014
BS 718:1960 special petroleum  Relative density
L50 Sp (specific gravity)  0.600 to 1.100 0.050 0.0005 +0.0003 +0.0007
M50 SP 60/60°F 0.600101.100  0.050 0001  £0.0006  +0.0014
Specification E100,  long. plain Relative density
Nos. (specific gravity), — 0.650to 1.100 0.050 0.0005  +0.0005
82H to 90H 60/60°F
Specification E100,  long. plain APl
Nos. IHto 10H -1to+101 12 0.1 +0.1
o o Y
Aty n aaning AUTHORIZED BY  4u# win
ANGILN 1 217
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. . 7 Ao . ._ ) . N " e
2. moiTufimed Willulumufidmuninasgie ASTM we Institute of Petroleum 1oz iis a8 auictels

a N
Tumsnah 2
"TABLE 2 Recommended Thermometers

) Specification 7 Type Scale “Range " Graduation “Scale
“Interval “Error

"IP64C * density, wide range c =200 102 02 +0.1
Specification E1 No. 12C Gravity C =20 to +102 0.2 +0.1
IP64F . - relative density (specific gravity), wide rang B -Sto+215 0.5 +0.25
Specification E1 No. 12F Gravity F -Sto+215 0.5 +0.25

' a ¢ a0 v Y a - a A
3. nszvenlalasiines Wunszueniiidawud warafinla wielans nszuenaiseziisseudte
a ' 7 p ' 1 ] s = ' J
Tim'lAazaan Tidurgudnannlulnandudurigudnatanisuenveslslasiines iteun 25
a o 4 ) 4 ' a 1 ; )
indwas anugevesnszuenilel lalasiinesnoveglusietisdesliszorseniedunszueon
lelastimesnufuveslslasiians hivfovn 25 Tafwas
a o = <4 o g . Py g iy
4. wamaaniinszuenlelasimeazdes lnlfounacla q Tasnwizdnie anwla folddn
] a o 1 1 wa @ U
ed1M3e gaumeAndiiunatn tazds hifinademiiiveadaeds
[} a PrpR v ad ] ° 3
5. ennuuRuugll lunsdifidiednaoimenadey u gungiidernszgend niednh
gampiiteanSoive Iidlullawde 6.8
punninaTey (Temperature of Test)
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L MSMIANUBUNY N30 ANUNUIINUGNNS n3e anudauei ledaslslnstines velinny
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Vo - ¢ 4 Ty - 2 Ty 4 T a
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Iinamey (Proc‘edure)‘ - l - .

1Y) o Y] 0 o v 7 a dq & 1 vl .:;y
L ivgungiivesdedilslasiinai nszuenlalasiines Weglusniidosmsmaaeumunin

3
TABLE 3 Limiting Conditions and Test Temperature

Sample Typ ' initial Boiling Poin ~ Other Limit © Test Temperatur

Highly volatil * Reid vapor pressure below 26 Cool in original closed container to 2° C
b (35°F) or lower '
Moderately volatil 7 120 Cool in original closed container to 18° ¢
" (65°F) or lower
Moderately volatil 7 120°C (250°F) and beloy Viscosity too high at 18°C Heat to miniﬁxum‘temperamre to obtain
and viscous (65°F) sufficient fluidity
Nonvolatil 7 Above 120°C (250°F ; Use any temperature between —18 and 90
C (0 and 195°F) as convenient

Mixtures with nor ~Testat 15 £ 0.2°C (60 £0.5°F)

petroleum product
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5. nﬂ'laTﬂmmasaq'lﬂ'iumauwﬂsvmm 2 Yaana umﬂaau‘lunsmnmauwummnuﬂm Y
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EHG' 1 Hydrometer Scale Reading for Transpanml L-quldn

& a Pl a o ' tele 3 v a S N o~ o ' ¥
6. o lalasiimosngniia uazrdung i1 hiidrededlouduleTasiinosmiiossdud ot sy
1 [l - ] v o g 9 P} P ~ A 1 [ - s/
MANUMHUNUNTBANUUUUIUTUNNS I aziBuaie 0.0001 Mies Lt nNUEef olr
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y
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7. lunsdifidredniiuveanmiftuues Wssdumoaiegmiessavimihvesdiediudntion s

P o Ca o~ [ v o C a [ 4 a o e
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oy o o o a o (] o A - 4
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0.2°C (0.5°F) dgungiiiew TAuanmaninadausaiu 0.5°C (1F) Tmaoud ainowld

wiohgndsalioguunpiiienlddeiulifu 0.5

MIAUIUURLNITTIVNY (Calculation and report)

1. Yiumnouldninmes lusiwesuaslslasimesamaud lvdmsuveurnarfiunasliduly

3 C L 3 s <& 3 ' & v W e
AUV 6.7 Uuﬂﬂﬂﬂﬂﬁ:‘.lﬂtjﬂﬂ\l 0.0001 1unsmummmﬂmuuuﬂsammnmuuuﬂuwuﬁ e

]
ad

} 4
0.1°API sauvamgungine w18 Iaziduais 0.5°C (1°F)
a VoAt s/ a 14 t -~ | e v oA ' ~
2. wlasudinewldnnlalasiimesiduanumuuniy nSeanumuuiuduing wie ANUBNIDH
1o w. gungininaaeuiiou Taldmisaunasigin ASTM D1250
¥ ) y ) y Il []
2.1 19@1319 53D dmFmhiundeduiiugy, sasiugasm uasiwiunasauifianu

MUUiuBY 11579 0.8000 — 1.1640 ke/L
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AN dlunIINAaRY (Precision) ‘ - .

y ¥ -
1. A2UNUF1 1A (Repeatability) wanadey 2 a3 TavdmaaeuauiRuaiu motiufvafu sies
3 Ca e o . 4 H Y '
NATOY LAy INTBIMaastiALIN Tunmaniussieie 1Ailsnansnaseuiuuanaraiuly

o 7o ° [ v a o o o . o ]
nunansmue wazluminaaeudsziwenmameiuAunsuald 1 #29019 14 20 sed1

7 ‘Temperature ] :
Product Units Repeatability
 Transparent 2t024.5°C density
" Nonviscous 7 29 to 76°F ‘Relative density (specific gravity)  0.0005
421078°F APl gravity 0.1
‘Opagque 2to 245°C  density - 0.0006

729 to 76°F ‘Relative density (specific gravity)  0.0006

42t078°F  API gravity 0.2

, , ,
°o_ o v ene & o ] o @ -
2. A 18 Reproducibility) Hanagoudailasinadey 2 au vindemarsumaiu fui
v ) v [l
pthudsaiy Tunaidduszides 18 Wenamsnaasnivuananiu ludwnas nf MuaLas

Tumsnaaeusziwenldmaanuinundimuald 1 f2e61a Tu 20 fav81e

. ~Temperature = )
Product ; Units Repeatability
Range
* Transparent 21024.5°C  density - 0.0012
" Nonviscous 7 29 to 76°F ‘Relative density (specific gravity)  0.0012
421078°F APl gravity 03
7Opaque 7 -2 10 24.5°C density

7 29 to 76°F ‘Relative density (specific gravity) = 0.0015
3

42t078°F AP gravity 0.5
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YUADUNIIN U (WORK INSTRUCTION)

e ¢ mInagaumIfaneunsiunslasiinageou 1NEISIavN pR-a021

AUNUBIAUNBNAI 1AUTT ASTM D-130-94
* (Detection of Copper Corrosion from Petroleurn Products by The Copper Strip
Tarnish Test by ASTM D-130-94)

wa

(HUN : - LAB é’ﬁumm : Quality Controller

YDUE (Scope)

¥ ¥ : 14
agﬂﬁﬂﬂﬁﬂﬁﬁl‘ﬁu’lgﬂ'li‘llﬂﬁ'ﬂllﬂ'ﬁﬂﬂﬂ59%1[”1«1‘110\1“?1\3‘\16%ﬁ'liJuﬂ‘]ﬂTﬁU‘m‘lﬁwu iy

N ﬂ' s
naodu IatinadouAINNLDY

Q_ﬂfiﬂi (Apparatus)

1.

a

MaBANAADY (Test Tube) V1A 25 13, x 150 M. 1AYENAILANYUUYTAMIITOAILANGUNYT
0" y \
18 wiounfudanasananeslinans wazusegluveunaldszana: 100 w.
s @ v 4 . R v ¥ S o 9 < Yy Ny
veutinarauN1sANTeU (Copper Strip Comrosion Test Bomb) 1ifurie 1¥nzifusidromanndn 13

= (3 g2 a & ot o ] ‘q Yy &
auYy mmsnwummﬂu"lﬂm 689 A lawenia HmulszneuuazvmnaasgUh 1 'um:"hfwuﬂ

9

vy : ]
] a

ua1;ﬁ"nﬂﬂauff‘lﬁ'i)m)zjle’fﬂlmmm‘luéwﬂwﬂuqmnip‘? molugausspimsoveunalguh
mmsnmuauémﬂqﬁmmxmﬁaﬂﬁ’

o3 Tuilno3 (Thermometer) ¥iin ASTM M1BIAY 12 C ¥30 H1IA IP MANUIAY 64 C AL ASTM
E1 Hauancaziduads 1°C vielesnd) vaznaneulissdvlsenagmiloiveunarliifu
25wy, figuupinacey _ , ‘
HABANARBAUNEATIVATY (Viewing Test Tube) Hunavananosuuuiuudgi 2 19w
noaunuiotlosfuisiumowAs 'nﬂﬁamﬁawmxmnﬁﬁw?mﬁ‘mﬁu%’nm

Sulaurunouias (Polishing Vise) dmsuivtaurunswaldiniuvaz dadagid 3

2

YT n aanipe AUTHORIZED BY UM

D

AA-A021

4
N1

1/5

183
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. . v = Yy Juvy a Vo
12.5 U3, 91775 W1, MU1 1.5-3.0 ¥, 019 Murdunssnsinadouud g 1aanin L ene
=3 Yy 1 o [ A"’ 9 @ uy o,:
3.2 MSASUURMEUNDLAY Yauruneuna IS ouna 6 fu d1enszaiunsie wastadisnasy
tioviaseodadiunsemunsis nisdmswanvaz®ea 65 Tulasums fuuruneuasag
} 4 . £ 4 ]
Tudriazarw de 1) udwniuiuiiiensdainiagahe nieus Bineiu1314unsda
& ¥y A4 & A - v Y M w1 & a F-
i svvglmaSosdionminzaunseszdaduiossns 1l fonensemunsuuiudoy
Y o o A v e ul Y1 ay nly Y oa
neainiufmensedrihazaiwas g nszawases1fidiivuriunswnsguunsza
. ‘
nswtuenay
¥ ¥
3.3 msdaAvuasugat e duHunsualiunad sl uruneuas Tasldnszainnses
Qy o prgn o 9 @ o v aa ’
13idrseaiinde I¥danmiddlondedwharaunsmedadsnounslug vute 105
Y o a ) n’: 9 a =: c’: s J 9 9/
Tulaswes udWaRudunsaiaTaesouns 4 ausuiivato 2 $1edey udamudaudu
3 1 o b4 o @ o a 1 v =3 v Y
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M31AUA20E1 (Sampling) ,
‘4 e Y ol a La A A 4 :
1 udednluviaudi@ihmanisvianmddnnienisuzussyoulafimmnzauazen
uaz hifinadeautalunisdansouvesdiedis liasldmauzussyiivhdaediyn
i a o 1 o @ o 1 o o o )
2. dieidudredlfidumruzussydalitaniuil senidndieaaldsefeed 1 Tau
4 LY U o 1 4 o ar as
dinldsudeduda ldnaasuded Tasshiga uazndnndamsuzussudalinaaeusiu
L,
o 1 o ) s | 1 - o
3. dfihegludiedn IMnsewitedriunszmunsesriianseainhunaraslumass
] L d
naassiwazazoin moluiesdanionulduriuimduas mszdurumsamagminian

- ldudananagevsn

i';’uﬂaummﬂaau (Procedure)
1. amrnaneviueyfuvinvesndasa fail
1.1 viuemmenylovi
1dde619 30 gnunaidiauAnias avlunasananesiiazaauazits Aoy o Tdury
nouamareufifavaads liifu 1 1f aslunasanaaswdinos q ldnasanaasiasluvews
nageumstiansou Jarh iy il luswniuaugamaiii 100+ 1 °C funm 12045
'ﬁqUmJauﬁeaﬂmwﬁifwﬁqfunqﬁﬁmﬁﬂﬁ"ﬂﬂi Faveutfiasrimaoanaassosnas 9 aoULAY
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12 vhiumdedy
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fu uaie Iifummlfifdeatu Wisunngangl 120 °C uoz anfgamaitugea 30 O
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msylanamsnaaay : : : .

1. Wuaranisfiansouvesiretinaaen Tasfinsandnymziaveuruneunmaaeyd

= Y o as o v ' .
Fovldnugauaasszaunsianseuurula

1.1 durunsamageulidnyasmsfansousysznIuHUNBILALATTIY 2 Uy W
indud MedhalinsianisunsuiuneannaIgILiveeni Sudunssuninagouliadudy
AlwHumBaRATgIY 16 IMdaeglussdu 1 uadwHiunsunmansuiiunaliineglussdu 2

12 uruneaIniifiunseniag (Clared Red) Iuszdu 2 orgnudanaiiidunaduniy

as 3 n XY U q’: @ o -] o ' o ]
szv 3 azviuie Iinidalduguiuneaaninlumazasdwiududidundaeglusedu 2 &1
P - ' Y ‘

wldsudezeyluszdy 3
) o Yy 1 Y o ' ' da a o

13 owswunlimussuuanaislddaousznhasiunownsninatsiluszdu 2 uay
szav 3 Tavldudunewnmagevaslunasananesuuia 20 uu. x 150 wu. udrnsuuuviuldnl
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y ¥ L.
1.4.1 $M3 5001710 N3 0700MIATIUUIHUNDILAINATBY

]
<

142 vsumihnveumunsusmaaouiisziumsiansoueglussaufigand

¥

) 4 ]
seaumsianseuluilenduIngvesudunowaananey

01351891UKA (Report)
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MmN 1 szdumsianseu

2 . vussthunaig

LAY FeszAuvomsianiou andsing
1 nusuanloy a. TUHUNOAITA IHY
s N g v
b. ANOAUIRIMNBUANTIOY
2. l1A99U3i9 (Claret Red)

b. e (Lavender) »

. thuthimaud (Multicoloured) HafinTuseniaense
FunseuniremAeuii (Silver Overlaid on Clared Red)

d. AePNISYU (Silvery)

e. ANBUNADY (Brassy) 11300104 (Gold)

"3 HUBIWIN

a. duaudy (Magenta)
=4 ﬂ a n’/’ =t L - | DR o My v o
b. (UL uwmuamﬁumua:ﬁwmﬂmmammm llJl'H'H

Hudm

4 finnsou

y

a. 8114 (Transparent Black) fnudunsethimauazil
s - o -~ v o 9 L N
furtnuwaviuiesyianien

b. 141900191 (Graphite) ¥ 30FA1A1H (lusterless Black)

c. Amiin (Jet Black) NITAIN (Glossy)

1BNE1591994 :

- giloguam 1 vews1o (Scope)

- AA-1012 msnieleudeya
- AA-1013 MIasaaUANUNSaNYBIRSBeilaNaTBY
- AN-1014 MITU-INTI0Y uazsmedIede -

PATIUNUIIE :

- An-1016 Result Recording for Copper Corrosion (ASTM D-130)
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AUNBUMITHIIU (WORK INSTRUCTION)

fadaam : mssa SEAUANUTNFVOIHARA U Tns Ry _ BN U pa-a022
Tauenna ASTM Color #2655 ASTM D 1500-98
(How to Determine Color by ASTM D1500-98)
uHun LAB  AU§Reu : Quality Controller
VY (Scope)

- ~ 3 o s a o o 3 LY
'J%ﬂ'lﬂ’lﬂfT?J‘]JuﬂiD‘Uﬂprﬂ‘li'H158@Uﬂ’)111(‘l’1luﬁ‘llﬂdﬂﬁﬂﬂm‘nﬂTﬂilﬁUUﬂN"] AU

Lubricating Oils, Heating Oils 112 Diesel Fuel Oils Iagaina ASTM Color

a1nsal (Apparatus)

4

1. Colorimeter #31sznoudly Light Source, Glass Color Standards, Sample Container Housing With
“Cover Liag Viewing Piece

2. Sample Container ifu Glass Sample Jar g 10411151 durhgudnarsnioly 30-32.4 u. 9 115-125

WAL AT Giass Wall vunlalify 1.6 uy,

AP TGEY (Reagent and Material)

M 'd ar = :I’ ¥ 3
1. Solvent Kerosine 130 Solvent 8U 9 Mifiszdunnudud lavaing Saybolt Color fiautst +21 Y1 'l1)
1 4 .
2. WIndu

MINTBNTIBEIT IS UNATDY

Y o ] o v

1. dwegelile Thidedie T itaandoutigamaiininnd Cloud Point 6°C
2. fwedelianuduiinn s TR0 Inonaus 0819/ Solvent Kerosine Tusasiau 15:85

TavSuas

YUADUNINATOY (Procedure)

b d ] +
L. minduaslu Sample Container Ifianugeethados 50wy, 11111y Compartment #1175

" Glass Color Standards

Qi  : n aanipe AUTHORIZED BY TIN U
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2. -miwonimioyTidmiunaevadly Sample Container anauwuﬂnummmeunuau 50 3.
W ldnelu Compartment Sndunilaveunses Colorimeter Tarasoy

3. WaaindInveq Light Source 18401 Optical Viewer udanfSouisunmusudvesgregretui ,
A Tau1$Y Glass Color Standards §1audiiues 2 iy W mszduanudyives

: >
MDY AU Scale YD Glass Color Standard HU

D1351914HA (Report).

1. mmus:ﬁumwun’fuﬁvaw‘hadnﬁwhﬁummvffuﬁvm Glass Color Standard lugves
“......ASTM Color” #8614 7.5 ASTM Color”

2. dzduanudufueadiiedisegszuind 2 m ‘lmwﬂum‘nmnmw Tﬂu'hfmaﬂyi “L” 1h
i A206101%1 “ L 7.5 ASTM Color”

3. fdedngnidensdau Solvent Tswauszduamduivesietns Taududrh “Dir #r064

I%U “L 7.5 Dil ASTM Color”

ANNalUNIINATBY (Precision)

. ¥
1. amug 1@ (Repeatability)
& a Y A v (Y ' a 5
wiyoio lAllananisnaaeuuanaradulsiifiu 1.5 Color Unit
1 4
2. amuitid 18 (Reproducibility)

vwi¥eie lAlonanmsnaasuuanaieiulalifiy 1 Color Unit

) v a
9N139149499

- glonaaw 1 Yoy (Scope)

L a

- A-012 msawleudeya
- AA-v013 MIATNFoUANUNToNYBINTBaNATOL
-  AR-v014 MSTU-IR819 wazs e
eamsuuue s '
- an-Wo17 Result Recording for ASTM Color (ASTM D-1500)
v o y
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Funeums i (WORK INSTRUCTION)

190

Fadoau msdamnnuniiad 633 ASTM D-445-97 lenasiavd ARN-g024
tazMIdouioy 1auis ASTM D-446-97
UHUA :LAB 7 AU : Quality Controller
7 Taguszasn Woldia Kmemanc Viscosity vmwaﬂnmmmuummﬁ
| ASTM D-445-96 YNLLU‘U Manual 102 41UV Automatic
U 7 g msuniasuat ﬁyﬁwﬁaﬁu, Additive, 51ﬁunda?;uﬁu§1u
naztiudemds nuldAsAIUnuenMgli 100 deg.C, 50 deg.C
1Az 40 deg.C mu'ﬁszu'l%'“lummmwamﬁmﬁmw’ﬁfuq
Insal - Water bath and Oil bath. with Temperature Controller
Viscometer tube and holder
Thermometer ASTM 121C/1P32C, ASTM 120C/IP22C
" Beaker
" Timer
‘Vacuum Pump
* Automatic Viscometer (CANNON)
Funeumsa @INIVUVY Manual
Set Bath ‘lﬂ"lﬂqmﬂnuwﬂmmmvmﬁau @enldianans (Medium) 1mnmvau 15U
Bath 40 deg.C, 50 deg.C 19 111 <Jufanan
" 100degC " vy @i . i?h )
13 Control amnﬂﬁvm Bath 1% ﬂaﬂﬁmmmwmmm Bath ‘Ncl‘ﬂ Thexmometer 267
(¥14& Control mamwnnwmu'lmm Thermometer 14 2 'lumimanumu 0.04 deg.C )
(0.07 deg.F) o '
‘msifien Viscometer 130 Tube TMinzauiurilaveweanad
- duiluveanaalanlsinm Transparent 14 Tube 3 uvy (gde 3)
Aty n aanlag AUTHORIZED BY 47 NN
fHUT 1 17
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. driluveumardudiuniesr Uszinn Opague 191% U-Tube (2 uan) &1
1111 Reverse Flow Type 1y Inadeusi) (@%0 4)
dmiuvuaes Tube doaliined TidnnSelnaifiull Tasfinsanein
hafiveaman Inadmmndauueuiiaaiaves Tube doelidndt 200
Sec. 1z aiinasiAu 1,000 Sec. 8114 Tube Anvurn WiAun1d Tube i
veummfinsuSenemanzu VK 18 annsorundmasiieniuinaves
Tube VK = Second x Factor (519ztdonldiaan

5230191 300-500 Sec. W13 VK #ins1uns1q 921471 Factor ¥83 Tube

W3e111AYB3 Tube Aosdoeldfunoamaniniu

1538 VK 104 Transparent Liquid (15! Yiundedu)

NIBUDUALHINTOIAEUBTIT F1U Sieve YUIA 200 mesh (75 pm) 1 Sample

fidnuauzu Ger viomilvanin douenllouZoulu Oven # 100 deg.C

Wol¥ lnaldde HAITINTDIHIM Sieve Yoz Fou

s uNa 1d 1 Tube 1mnaumun znhglng (nznhea1y) Tavmdmmavudui

=

fylafiqn

11 Tube 1e1u Holder (fiiiau Tube) 1A tua1iun Bath 18 Tube uglu Bath 1
U3zana 30 W (S2AUYD9AINAI 1Y Bath 98A099g N1 TAVUYDA Tube)

19 Suction @,ﬂvmmaﬁyumﬂzlﬂwuu“lﬁxﬁu uagIinodauudauduia stridnde

» y )
@szuae 5 mm) wdassld Inanduasuinaa Start 1 1S udusunal

v
9InalNuUN

asslveunar lnasunuanznhsuusudelaaie (dnznhe) NyAUIRMTUNa MU

Yuftnna1fi gl sec. nmmu‘lﬂmsau‘lu‘ma 200-1,000 Sec. 8111811/ R0n
Tube 111114

AITUIUNIAT VK 9I0gRT VK = Sec. x Factor 110983 VK # & ost

113590 VK 84 Opaque Liquid

Eal

ms‘vmﬁa‘unmaammﬂi'"mwuumnflu 256

7 (n) 120 Black Luboil, Steam Refined Cylinder Oil
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. T, ” 4
IOUN1INATBUADUAT UN Sample AaTi:- -
. Ly L L N N
- s Idaedaudiug
- fvhedidunazimiivnnn wirdnnn 16 Wam 7 60 deg.C
-1 - 3 = 1 L]

WU 15 Wi vievuvearal layudenoniud)

- weAnda 1Mnso9 Sample #1u Sieve Y1IA 200 mesh

- 111 Sample 150314 Inageude (ude 4.1 51 4.5)

. a o  dd ¢
(¥) 32N Fuel Oil. Waxy Product (nangausinil luflussfisznan)
’ ; [ Y
© ABUMINATOUABUATUY Sample N1 Heat MAWVUABUAIT] -
1 S B
- Hnrushd Sample 81127 (Original Container) 41 Heat 11
Oven 1381511 Water Bath 11 60 + 2 deg.C win 1 %2 1ue &1
Sample Yuanuazl Wax 1n Tify Heat
- TedhawuzivssyMiuniv wdediausauseim 1 wnf el
Sample HAUW 38 Mix 11iuD019R
) ° P v 9 [
. UM Sample Ny AN 1da1u Flask v119 100 mi.
WSwahifivianotiaz 19 Test v 2 Tube) Tardedramanuq
y
- W Flask 091w Bath vindeauiualszumm 30 wiit
o 3 0” 1 L P
- 11 Flask 31910 Bath 113w Yarh Iuduaswsnudssina 1 wii
- 1393 Sample AU Sieve U319 200 mesh (75 um)
- 11 Sample Nnsoauda linaaeuds (ude 4.1 §14.5)
V359 Sample (70 0. w50 .) Id1u U-Tube Tavnsenasiivars U Tube #ifivinaglnn
dediA (M3n380 U-Tube hidoeld Suction ga)
111 Tube Talu Holder u&2u47mu Bath (o ld5una1udounn Bath veunany
4 g v & d o = v & A
Tnansoudady Tube uag Inanndutunznhednhogmaudndranil e
- o < Yt 14 2 o
vounauneumunznzan suionanesnuieynungamelmeuuveuwuidn
e liveuvamga lnadlenyalnand W anng 1 #odialt Utube madiy
. Y
uyudnela IretameRlaunely SrlidedaliiRumed i adauuiug
v -
nelivudszae 30 i y
A w U = a1 W 9 g A 3
(ioree191u U-Tube Hgangiiniiuly Bath Ioongnesn veamandudyina

3 1 1 ) é
foudu (Reverse Flow) taeelif Inasudsdadrevesnzihe Ingidaun Fuiuya

D
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- o

. ' aA R - Sy ay ‘a o .
44 deveurarmasudunzithe detsauuveansinheiiuda Mngaunniunm
Tuitanauiiu Sec. naniunasegluge 200-1,000 Sec. 1Fufiu
45 SN VK 9IgAT VK = Sec. x Factor

Jonsszialunmsnaaey

Yy a9

({199910 Bath sReaemnsaldFdmsy Viscometer Tube viarwdald Udenlsseian
#sld Tube aalu Bath n580n Tube 88N91NBath Tuume il Tube AIBUMTY NA1BY M3

2271118611 Flow Time 50 nansuRawa1nld nisnaaeulith 2 fetie udmundodiud VK

fidpams (aviiandialdezdeteglusi Repeatability)

(2) YuAoUNIITNY §1M3UIATY Automatic Viscometer (CANNON)

L T3 eq PC, PRINTER, REFRIGERATED RECIRCULATOR A9y
2. (il SWITCH POWER No. 1 (8gnndmdnuiioga), SWITCH POWER No. 2,
SWITCH BKR, SWITCH 15V, SWITCH PUMP (A, B, C, D), SWITCH HIR (A, B, C, D)
3. funse3 PC W KEY 191 CAV 1132 ENTER
4, denseaiiondoui (@ungiiues BATH: A, B, C, D ldmmdmua)

yanome Msiavugungiived BATH (nsdl BATH 50 DEG C itaz 60 DEG C) ¥hld laums
4.1 don SWITCH gumgiifidoensunumniunu (1uau 3 SWITCH)
42 KEY f_‘hé’q FUN 122 ENTER denfadanisvelGougamgives BATH ud2 ENTER
(vdosBuiumsn/aougamgiives BATH) ldmigangiindasms (50 DEG C 13® 60 DEG C)
182 ENTER

5. ddroielunasauda lao@ulimioniine ~1.25 cm. ldaslumalddiedi
5.1 atuRuied1eldAY mazem ififanudonieny Seal 499 LOD cylinder
5.2 MTIETouEI619 NTDUDUAAIHS BFHYBITIAT HIU Sieve YA 200 mesh (75 pm)

& Sample Tignuazidiy ‘Ger’ wiomiloan deuer llouiouln Oven #i 100 deg.C

ol lnaldd1e 1d99n309M U Sieve vaizion

6. “lfimﬂﬁaad1m’1'1'1ﬂ1us1qﬁa¢ﬁ'ga'lﬁ' Viscomieter tabe Tagdtimagasthadh i aunsests
vineAR19619115n0Y 14 Viscometer tube Fenadantianzgnienstianed
7. Idnszerumieniafaed
8. 7379 00UAIAFUU Mother Board T18¢ 1A M1 COM
9, ATNADUYUNYT VD Bath 110¢ $2afismuanse'li
CVITI n aanins AUTHORIZED BY ~ ufl v
ST 1 417
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10.

11.-

12.

13.
14.
15.

16.

17.

18.

19.

194

AW SAM tdna Enter - ' x . ‘

Tenuuiauves viscometer tube AADININAADULEINA Enter

oA [ A ' Y, 4 A v Y o .
lﬁaﬂl!luﬂiﬂQHu'wqﬂﬁi VU, AW, B, V1 I(NDIADY cursor 1Hﬂi~1ﬂm4ﬁﬁ)ﬂmﬂu1ﬁ

Tuoalddediaudang Enter
= P [} 14
NuRef1901047NA Enter

o : &’ a T & (24 @ » ] 9
aszsuaeuh 8 Tasfiuridofiotaveavasadiee aeluudIna Enter
eRunredtedssudooududou cursor UIRAINLL EXIT 11&20@ Enter

v y 1 d

1fon 2 (Werhmual¥inTe9r1n 1587 TUBE #20 SOLVENT 2 A159) nA Enter

ynumma lunsaindesnmisIinseamna vi Wi 1d1as misldfiediafvady

y ¥y 1 ) b4
Jan1 VK @ 40 °C uaz VK @ 100 °C istigios KEY Yeunedaathaviaaeeldinilousu

) 14 .
(lunSee CAV Maaeansod) n3aidani VK @ 50 °C 58 VK @ 60 °C uas

1 3 E .
Taons 14aeiufeniu KEY Foueidietisnaanamiiouny m3nessiuium VK @40 °C

M az1¥lunsdideniss VK @ 40 °C ¥83628819715 WAX 130 131 DACO 72539871 VK

1 100 °C 1402 60 °C 1133391439 VK 91 40 °C)

P . Jg ¢ A i i oy Y
fde SUM: o2 14 1MiaT ees 713 uRanIsNATOY VK, VI 489 TUBE figsenis 14

Tat KEY f1dfs 40 °C 11d7 ENTER 1¥iAen TUBE fideens e 1hen (-1) diodoants

doyavemn TUBE

ady

firda coN: sz g 1inToadmuamme VK o gaingifidesmsnsiu demsiwm vk 2 i

o gangiilaq Tao KEY fide cON uda ENTER I ldododas ldmgamgd 1dar vk
(qungiis unzgungiige mudidy) fmungumgifdenisnium VK nf ENTER

firde vic 919 inTosdmanima VI nsdingium VK 2 1 o gamgdl 1a q Tau KEY

firda VIC uda ENTER ldsgamgd 1de1 VK (gungiid uazgunlge mude)

nn ENTER

finds wasH: vl ¥inSeerinsdne TUBE (edheuse) Tau KEY frdfs STOP 1f) ENTER

{§en TUBE figeantsdn (1 2,3,......, 8 W30 -1 nadidenTanua) uda KEY finda WASH

&2 ENTER 1i0n TUBE 'ﬂﬂmmima (1,2,3,......,8 wio -1 nsfifennanun) dems .,
Braademuld KeY fda START u#7 ENTER 1ion TUBE wﬂmmsﬁmﬁmum Bodies

(1,2,3,......, 8 130 -1 ﬂsmmanmnuﬂ) lW'Elﬂﬁ'lJ’d msnuadsnd
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-20.

21.

195

REPEATABILITY

' Base Oil at 40 and 100 °C 10.0011x (0.11%)
Formulated oils at 40 and 100 °C 10.0026x (0.26%)
Pétroleum wax at 100 °C 0.0141x"
Residual oil at 50 °C 0.015x  (1.5%)

“Wiiere: X is the average of results being compared

REPRODUCIBILITY
" Base Oil at 40 and 100 °C 10.0065x (0.65%)
Formulated oils at 40 and 100 °C 10.0076x (0.76%)
Petroleum wax at 100 °C 0.0366qu
Residual oil at 50 °C 0.074x  (7.4%)

Where: X is the average of results being compared

MOUMITOUITILY Viscometer '
11 Thermometer Hisnzarss (A5 1) $149w 2 2 11 Bath Tauldszdudanansedqq
ninszihzediados 5 cm.
Yfugmngiives Bath asemudeansTnugin Thermometer iazunnd 14 liifu 0.01 °c
1o Viscosity Oil Standard 1din11zay 91041519 2 155311 Suspended Level Viscometer
wisauonsedy Taom Standard Oil aslugfivinalveiiga
11 Viscometer 1/sznoud iy Holder unzts1 311 Bath flunaediades 30 wifi Taeldszay

e ¥ ’ o o ¥ 3 L
11ENﬂ’]ﬂﬂ'N’E]QQQﬂ’J']izﬂ‘U‘UENﬂ’)EJU'N‘UiuzQﬂ‘Uul!'lﬂﬂ'lﬂﬁﬂﬂ 2 cm.

’
ada o L]

ﬂﬂﬁ'sadwiunﬂﬁqaﬂiﬁm‘éuﬁuﬂszmm 5 mm. uazENTUIRAITURTG g Inarda
unuazngadunadesetis nardiadie Tuiinnmiiia1d1¥azBead 0.1 Surfuazes
Aoeagluya9 200-1000 i
Mmsnaassediaies 2 nta
thinmiiald mmsusde
#1470 Calibration Constant §47)
C = Vh
'C = Calibration Constant of Viscometer
V = Kinematic Viscosity of Standard Oil (cSt)

T = Average Flow Time (Second)

D
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9. Tuiing Calibration Constant MWazidueia 0.1% )

10. msnaaes 4o 3 -9 Snatalavls Viscosity Oil Standard numﬂ'nunuﬂmﬂmwmuin 50%

11 mmmm Constant (C) ua"anaswuﬂmmuﬂﬂmq mﬁ]u Viscometer szinn Suspended
Level V1scometer uana1a 1@ ldifu 0.2% mﬁju Reverse Flow Vlscometer uﬁnmqnu"lfe’]"lumu 0. 3%
t"{mﬂmmfmNmnmmmmmﬂuﬂ‘lnmmsmﬂauaﬂﬂﬂ

12. Asdifiimsaoufioy Reverse Flow Viscometer Tihmsmanesiaud 1-11 i 1gadaugnus

3 1ng) 1iield Standard Oil uas Tnaaandansshzaiuds

(BAA1581984 :
'LG-P501 7 Receipt of Incoming Bulk Baseoils and Bulk :Additives/Ingradients
'LG-P502 " Receipt of Packed Incoming Raw Materials
'LG-P503 Quality control for Luboil Blending
'LG-P504 " Quality Control for Filling Products
'LG-P511 Quality Control for Returned Product
LG-P514 7 Quality Control of Lub.Oil Products which shelf life over 2 years
“and containing fatty acid materials
'LG-P517  Technical Service

ASTMD445-97  Standard Test Method for Leinematic Viscosity of Transport and
* Opaque Liquids
ASTM D-446-97 Standard Specifications and Operating Instruction for Glass Capillary

Kinematic Vicometers

BAATUUUMY :

i3 Calibration 191509 Cannon Automatic Viscosity '~

n

aanipe

AUTHORIZED BY

4
NI

77

AA-5024




197

11ABUNTNNY (WORK INSTRUCTION)

Wadoa :  nInadouay 1AL Penskey-Martens Closed Cup nmstavii an-ao2s
M35 ASTMD93-97
HHUAN 'LAB Q’ﬂﬁﬂﬁuu ¢ Quality Controller

/9118 (Scope)
v v
Fmsnaaoviiasounquismamyanylvesndadua Insdousis  luggumgiinoud
. o R 3
40 °c 14360 °C Wauuy Manual Penskey Martens Closed Cup U102 Automated Penskey Martens
“Closed Cup
N 1
msiagany IWiligamgiiqendl 250 °c awisaiiezlfiald edwlsfmuanudisaly
ar Tt (3 Qd' : L4 T
nsnaaeuds lufinssmuaiugungingsiuly fwdan
S ay Y o : Y °y Y v & a ; o . 4 o
Fnsnageuit 1 lad e, hiundei, veunadsliveouduuiuasy, veanarvain
o 1 ¢ = Af a Y a4 & a & ) -
sawduthurEudy Anufmoldaniznasey tazvsaunalduFaianuniiawnni 5.5 cst i
40 °c _
4 y 1. + '
FEnmsnaaevillF ldvumsasrammsiudeuifvaiiosfumsh I ssiodie Nonvolatile) n3o
w137 1112 1Y (Nonflammable) fua1shszmudin (Volatile) n5ee13 1219 (Flammable)

Mg (Terminology)

' a0 e a o " b = o 4 e
I nnedgungimgailessmoveswdasuait Tasidouannsaseia hlided

daa i moldaniziasigu

ABUMINATOUDL13A513 ] (Summary of Test Method)

o v 3 . ° 4 1 . )
drodrmadey 75 ml ludeneantsmisunlorhila azgnilidauiiueiied q dau
H J - e - i .’,’ v
inimuauayunavedgieue. vimivilad Idnaseuezgninasly ludonagey Tuvme
2 v @ Y o ' o w 2 ao P o
Ruafiuiumangaiuninvesiesiadudime deganuWezidiugumglaigenlossimoveadn

ignageuanda v lddenial naaey

D
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) (v} J .
auduiusuazns@enly (Significance and Use)

L

1.

3.

qumgiind fumsaedimitiveannulumssadvessotmaaouduoni f
w3y 1 (Flammable Mixture) n61danaznacoy FufuguauiRedrnilsianseld
Avsudeduaouazanyl Invesmsy 9

2w Igniden1dluidyssmsvuds ua'"mmmumwﬂaaﬂnu efiaz1dmmuanu Ty
uavmsaﬂ"lummamsuu 9 »
'Jﬁmsnﬂﬁauua1maaﬂ'hﬁ'ﬂn?mf}uswa:tﬁmﬂmﬁuﬁﬁmmmé, waafua niensTIuives
misuaznaRf i Rifinanennudeuiazladlyl mulfaamziiniugy Faes liannsel1dmy
fuaTIwNNNITgn Ind n%’ammnt‘iaﬂumsaﬂ'lﬁ'uaams HAAfus nTomssudvesmisiaz
Hanfnainieldanzan lndffiudese dalsfiany HOYBIIEMINAT BT mmsn‘lmflumu
wilswoamsyszdiunnuidvais Seamsovuduthiletelumsyse muaumw’lumsm"lﬂ
weidhiswarBealumsidenld
3§ﬂﬂﬂauﬁy'1‘1’r'"lﬁ'ﬁu3‘ﬁ'ﬂwﬂﬁﬁﬁxﬁamqmm'lﬁunum‘nuzﬁﬂ (Closed Cup Flash Point) Tus24

vy
gunniioe 370 °C Mouvimiy

L v

a1/nsal (Apparatus)

m?mmﬂauqmw’lﬂ LYY Penskey-Martens Closed Cup 1520020 faunase (test cup),
Hadrunagou (Test Cover), ‘xgm"'lumu (Stirring Device), 3a1¥a1u50U (Heating Source), ﬁaj\”lﬂ
NATBY (Ignition Source Device), 91/nsalilla-Ula (Shutter), 8199101 (Air Bath), URLT B
VU (Top Plate) AIaAd THAIANUIN N,

I A ' I a Selat a0 &
Wlﬂ?TlﬂJlWOi W'IESTIHJM857111%"]\1(’11”'Ylﬂ1ﬁuﬂ ua:xﬂu'lﬂmummgm ASTMELl vs9 7ma

a I a ¢ & A Aa ' A )
HUIN 9. mamaﬂuumawuﬂﬂuwmumm Tﬂﬂlﬁ8ﬂ1‘ﬁﬂ1ﬂﬂﬂmﬂu’1:ﬁn

" Thermometer Number
ASTM
-5 f9+110 °C - 9C

+10 D2 200 °C 88C
+90 814370 °C 10C

. Fgamgl

wadlWnanou

iy n aaniag AUTHORIZED BY Jun

D
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PN

217

198



o

199

1.

13103 (Reagents and Material)

Tngdu (Toluene) Am3uldd1domaney

2. 9% 1aU (Acetone) dmiulddndrunadou
3. Verification Fulid dm3ugeuiioy uazasnmouanunionveunissle
3.1 Certified Reference Material (CRM)
"Hydrocarbon Purity (mole%) Flash Point (°C) Limits °C)
n-decane 99+ 528 +23
~-nndecane 99+ 68.7 +3.0
etradecane 99+ 109.3 +4.8
iexadecane 99+ 133.9 +59
3.2 Secondary Working Standard (SWS)
sinssueinsal (Preparation of Apparatus)
Funtoafonaaeuunfiftung
minageunlzeglutoeiiifauriumielugaiu
AsTOLUAMUN DLYBUAT DD
fmmazomdunaneuiazginsaininudoslummaney Tasldnileidarhazafildlu
msvnnuazeasemelunuauds
sgaUIneY (Calibration and Standardization)
asvaounnunioulunisthuveunsesiiogaudan Certification Reference Material (CRM)
at1atioy 1 ﬂ%ﬁﬁiﬂﬂ naaeuaAnTihuiadetunoumsnadoy Taoidenly Procedure Uy A
@150 1% Secondary Workmg Standard (SWS) 32uf0nuA1sasnasuanunienlunsiay
younsoaiie
Hnemg 2 ; fiam?'umﬁaué‘hédwmaanusn“lumia fﬁJﬂTﬁ 1Hﬂsmﬁaummwsaummsm
floduf19819 Secondary Working Standard (SWS) ﬂaummmﬂﬁaumammﬂﬁaum"lﬂ
mmﬁ'nu‘lﬂw"lmmmmﬂﬂaumu Verification Fluid ot lugnfivonsuld asnaouns
Meamveunsesile 'm"flu‘lﬂmuswmsauﬂ‘lumﬂnmﬂ . «mmumsﬂsuummimnamﬁau‘ln
asdeuANunievsuniaaileBinntidan Verfication Fluid
arfy n aaning AUTHORIZED BY il i
S 1 417
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1.10 dhganurindald g afmqmnnmumsuﬂmmﬂm'lvlmaaumqusn 28°C (50°F) n3o0y

mn'ﬁamﬁnﬁwuﬁugmﬂmw 18°C (32°F) m‘n'lﬂvvflumnmm'lvﬁﬂmh‘vmm T

S v

mInaaevBnaiilsdiedmareulmi TavtfugamyInfinie'ls unzgungiifodudy

nmﬂm'lvlﬂsauin vngany W lnodszinafisald

2. Automated Apparatus

2.1 msmua‘nﬂﬁamvmaqmmsn'i‘x’r'"lﬂmnswa"muva“m Manual Apparatus

22 mdpdnatludonageviuidatmua ddredranniinlydmasaudagadufiiy
29f t’f’mﬁmdnua:ﬁmmmﬂﬁaun ﬂmuamnnummnﬂﬂu'lvlnmﬂ"l”z'"luuaunﬂ
18 °C 5032 °F aarhaseudunaaeuudonatey Mauntesie aseaey
inSeaiie T ouldam @oumes Iufimesmutisn

23 yanad lvinaou nazdSunla i Tdushgudnais 3.2 81 4.8 Saduas

24 Gudwihmsnageunndiidinsesiio ISL Fpo3 PENSKY-MARTENS ANALYSER

25 A wnaaevunlu Heating Box ioudmiuiie Lock fronareulfiiunehaawda
Lock 1Huiu de19a210 W 1102 Temperature Probe a9/ lugi 29 dmua'l3 asreaaums

k4 [
eveanlarlvinacoulnuns Rua Start 138 Test Run 1t ldirgany Iniinn13aqly
Tauna EFP
2.6 NA Run Start oiTudumsnazoy

o

27 dieniensniumiganuifiud sxdedyanaudoaiion na Alam Stop

° v o 2 o o ] o 2 a
Procedure B i miuiaganuMussvosmaadainsusmnfiuuiuiidy veunaisetives
1 ¥
wvInassuazveuvaln lithaieduafy
nTsnaTeusUFeITY A Taufiuseumsnauen 90 - 120 rpm iy 250 + 10 rpm taz i

IMSRNgUUYN 1= 1.5 °C down

IATUIN (Calculation)
1uﬂSiﬁ*?iﬁmwﬂa'cmﬁmwﬁuussmmmmn_ﬁwmn 101.3: Alawrasy (760 Tadwasdson) v
fnnugany I uazyada lningas
Corrected Flash Point = C + 0.25(101.3-K)
Corrected Flash Point = F+ 0,003 (760 < P)
Corrected Flash Point = C +0.033 (760 — P)

D
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ANAUN 1 5/7
AAM-R025




2. damn

: ad o o ‘ o ‘ )
e C Ao gampindunamuganyiwnieyeda ifuewnwadoa -

201

~

- ad u o e 1 ‘a ‘ l
Fho guugiidunamusaiy ivioyanatviduemmisuled
P Ao anuanussnmevasnageLiduiafiuaslson
K fio AnusuuIsnmavasnaaeuiiud lamasa

UANUITTOIMAVHUSNATBUMINT 10.1.3 A Tanwiafa (760 tadwasdsen) MHdaryues

g a
Corrected Flash Point YU ¥ 1nd1Aus 0.5°C

3. e

uAUUsSIMIAIMENAToUIndi 1013 Alamada (760 Hadwasilson) Wilaryves

Corrected Flash a1t 1ndifie 0.5°C

331891UHD (Report)

MWswamganu i unzszyisnadoy iy Penskey-Martens Closed Cup A11i3%

5TM D93 Procedure A Y139 Procedure B

Nnufedumsnaae (Precision)

'ProcerdureA
L1 aawmudtl] (Repeatability) HAVIATDL 2 %Y Tavdnareuauidoaiu fetafoary
HoananeuuaziniomaToUiRuIty Tunmdsiuszdode ldidonanaaouriuunnaiy
Tifunaeifitmun uazlunsmadeulss oot udufdmua1d 1 aet1alu 20
f79614
r=AX
A =0.035
X = wamsnaaovlumiisesmumaisue
7 r o= Aramaudld
12 awvdld (Reproducibility) WanameuFerh lnvgnadou 2 au :nesnadeusafy o
wede dflenanamouriuuansei i dmun wazlumsnagevlseiwonld
it mee1d 1 dredulu20 fede
R =BX ]
B =0.078 !
X = wamsnagouluniwesraiue
R = A ld
Aty n aanlag AUTHORIZED BY 47 NN
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2. Procedure B

202

- ‘3’ ) . : ' - s ) ' v ‘w ' n‘ o
2.1 AN 14 (Repeatability) Hanadol 2 A9 Tavnageuaufuaiu detiuduady

v d' = ) o 1 [Y d' - yé 3 13 a W\ !
NOINATDUVLALIATOINATDUIAYINU 'lunmmqnun:ma na'lﬂmawamﬁanuumanu 11

a /4 o ° 1 v a do o ' o
DUNUNNAIHUA 1lﬁ:ﬂﬂﬂ'li‘ﬂﬂﬁﬂuﬂ53%100u1ﬁﬂ1~1ﬂulﬂuﬂﬂ1}1u¢ﬂ§’{ 1 mamﬂu 2097

204

¥y ~
anumusld 5°C %S9 9°F

b4
- o o .o A ° ' [
22 AW I3 (Reproducibility) Hanaaeudailavinacey 2 au sindesmagoudiadiy

o N ¥ 4 c’: 1 ‘o tl "a N PN °
3l‘lfﬂf|0‘1ﬂmﬂﬂﬂﬂﬂﬁaﬂuullﬂﬂﬂ’Nﬂ'LI UINUIAUNNAINUA uaﬂumimﬁauﬂixmuau

TameduAunsmuald 1 d2e013lu 20879813

¥ e . %
anuhanlé 10 °C w50 9 °F

19NT13591989 :
- dilenann 1 vouthu (Scope)
- AR-012 nmsawloudeya
‘AN-v013 n13ATNFBUATINNS PuvRURSBsTTENA ROy
AN-Y014 MITU-IAMIAY LA S IMUIAI0619
'LG-P501 “Receipt of Incoming Bulk Baseoils and Bulk Additives/Ingredients
LG-P503 Quality control for Luboil Blending
'LG-P514 Quality control of Luboil Products with Shelf life over 2 years and containing
fatty acid materials
'LG-P517 “Technical Service
DATISUUYNIY :
- an-#019 ' Result Recording for Flash Point by Penskey-Martens Closed Cup (ASTM D-93)
Aty n aaning AUTHORIZED BY  #ufl TN
ST 1 [
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" dumeunstha (WORK INSTRUCTION)

Fadoeiu : Msnagouma1gainam a1033 1onMsavh an-a026
ASTM D-97 ’
UHUN AU 1A : Quality Controller
o s & - e 1 % W W ad 43 0 o v v
Taqulszasd iWen1ga Inamvesndanmy demiivengamgiimgaminiudaslden 13
9o @ a  w oFat 3o ' a o 4 .i'
YBLIUA 1¥dmiunaadunnladmuadina lnamBlunasgnvemiasushiug
gunsal 1. Test Jar ATMANATTIUARMUA
o a o
2. mos luiiiaes
mesTufines ¥90uunil NoASTM IP
HighCloud and Pour - 38 deg.C {19 + 50 deg.C 5c1C
Low Cloud and Pour = -80deg.C fla+20 deg.C 6C 2C
Melting Point +32 deg.C 014+ 127 deg.C 61C 63C
mes Tufines 13Aealin1gnAes + 1 deg.C Tatidn Ice Point o1y
Cooling Bath = Jacket
4, Cork, Disk
5. Gasket 10 131 Test Jar FUARFY Jacket
6. msnanioy denldlimumizaususteis
e P Alcohol
’ 8. Automatic Pour Point (Herzog)
9. Automatic Pour Point (ISL)
gaunniidigainild Deg.C
Y g H ) v
viudeuazii 9
Y g A |
ndsna+ ndeiing -12
v
1iu¥a1a + Caleium Chloride 27
! ' ¢ v
Acetone + A13U0Y lnoen AL ' -57
. o A o
DY n 'ﬂ@ﬂi@ﬂ AUTHORIZED BY AUN YU
o o/ dl
ANAUN 1 1/6

AA-8026
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TUABHNIITINIY ST . : 204

"3%' Manual

1.

- : T N

. as 1 . . ‘yd = d’o o
MA2081903 11 Test Jar IHDIIANAMUA A3 ufJuﬂaﬂwmmsﬂu'immﬂumauﬂu

m'lé

191

* ddaed1agniiliferniiv 45 deg.C n3e 1139190 Heat nm3oy]

d o ' ) ' 1 °
THihudredn B lugamaiitesiiu 24 vu. deurnsnaney
o [} o 3 o a

T Test Jar #209nne3nitll Thermometer ifvuay 1Tugnasinuazmes Tudimes1d

o t oo o o d 1 e’: o w 1 ar [ a
ynABIRIMAIING mes ludimesogluumndminduiiedn uassuliyasuduy

' . Y ¢ 10 1A o w
404 Capillary voames ludlinoiagiind1finiith 3 mm.

s

@M UA298199 Pour Point WINAT -33 deg.C : 1# Heat o813 Taglinau suds

o

UV Expected Pour Point + 9 deg.C N30 45 deg.C duetiates Ty Water Bath

quing
ﬁﬁqmwnﬁ Expected Point+12 deg.C 130 48 deg.C 1w athaios 810 Test Jar
a4lu Bath 24 deg C uﬁ')ﬂ Pour Point
AMFUF106197T Pour Point Tesnimieiniy 33 deg.C ‘lﬁ Heat Aa0813108
lumuandegungil 45 deg.C 1u Bath 48 deg.C W IiB AU 15 deg.C Tat
Uy 1y Bath 6 deg.C lﬂ?;tm Thermometer 91N High Cloud and Pour Thenhometer 1
(I Low Cloud and Pour Thermometer |
%@ Disk, Gasket tagduluues Jacket 1azo1naz1¥9713 Disk alu Jacket 1d
Gasket 1917009 Test Jar ﬁ 25 mm. 9INAY Test Jar 319 Test Jar 14114 Jacket

21113 Cool fi FoaseTeneniwdrdntenioviumes udinosins zosiild
Wax Crystal Lﬁm‘fugﬂsumu sl laald
Guuniu dunadilwandel (ilogamyiuesiaet1aimiii Expected Pour Point
+9 deg.C UFINN 3 deg.C fiBUN Test Jar 11 SilovumezAidadaodhyy
1OANDERR IA3IBEN Test Jar g iand1ad lnanse I naiRauson Test Jar i’;’mu'
TdnduluAes lifu 3 Surft
mmammamnﬂuaﬂawum 274deg.C w28 lvald Tl 1d

Q
b4 d
o &

Cooling Bath Ad1:-

D

n aanipe AUTHORIZED BY JUN PN
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i qquﬁﬁ'ﬁadn 7+27 deg.C 11"111??111 'Cooling Bath ) deg.C
E +9degC - K 18 deg.C

-6 deg.C -33 deg.C

24 deg.C 51deg.C

" -42 deg.C " y -69 deg.C

01884 Test Jar udawaet19Tai lna 195U Test Jar Plunurueuum 5 5uid

giviandielnanieli it Inald1dSuaeaslu Jacket udag Imidlogamai

o

a ° t d” ¥
anaddn 3 deg.C Husuilauldgangi

o

d' 1 ] ﬂ' 1
el Tvaiauiio Test Jar aglunun

. 4
HBUUIU 5 UM BIUATYUHUYUUY

.
= =

a o o ] s (Y

* Tunsdl HAoanailin Spec. ¥oaf18619 °lﬁ?ummmmi'lwaﬂqmﬁqummu
11 Spec. +9 deg.C UTIQIIBYUNYTAARIMNN 3 deg.C
] v

d1951 Black Oil, Cylinder Stock Lia2 Non-distillate Fuel Oil 1% laa1u339198u 1l
S Upper Pour Point (maximum) #149415 Low Pour Point (minimum) ¥ Heat
@ 3 v P Y o ' . 42 e
Aetnaudanan 1R 9ufie 105 deg.C ud 1WA Pour Point TauiSuduade
19999 6
AIIAILIAUAZAITTIVNIY

A1 Pour Point fin gamginen 1dlude 6 +3 deg.C

<

_Automatic
slFanu Automatic Pour Point ‘umtﬂém Herzog
WlasInd ON ¥99%A Cooling
Set MM iUBIYA Cooling
Taeind ON fign MP 852 509UMT901dAS “ Ready S.Nr SAMPLE 1520 *

ldfmetnndeemsnanevaslunaeanaaouausesuiauenseay vnasanaaey'lyl

laluasoes

Tdyedeislavnaily i , W Ao idomedenut wionaljuinSoanisuanada
wvlunsdindesldsedletaududuay uazﬂxlE ,"@] ¥ mTudoudiuma-

& o 14 o ' S Y R v
liJﬂ‘V]']ﬂ']iclﬁ‘Bﬂﬂ'JﬂfJ'Nlﬁii]LiU'Ui'f)ﬂiNﬂﬂlJM START

D
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) o ' - ) oA ° . . ] d =) o o
6. Mnisdenldsunsunwzinisnaasy Tavdenusunsu 1 v3e 2 dufumInaaoy

Pour Point 15uns% 3 uag 4 (HuTUsunsunmsnaady Cloud Point

7. M3 lae Expected Pour Point ¥8372801 Taumsnatjunieanuiy L e

y
a1t o

3oamweay lunstinguvgiiimAaay 1Iniulenatlu| START (AT099215N

v

ms

namoyTasdn luld mindesmsend@nmsiiouldnetu | sToP| etiezunidn

NN

A A J 9t X o 1 A L] s 9
Luﬂlﬂiﬂﬂ‘b’l'lﬂ'liﬂﬂﬁﬁﬂim"lﬂﬂ'l Pour Point Y83A708NW LﬂSﬂﬂﬂzﬁs‘llﬁtjdlli}ﬂﬂ'ﬂi‘mﬂﬂ

iy | STOP| oneanaeanadeUseMdNIANAZEIA

miaswaeumsheveuaiosinanieli Tnuld Base Oil fins1us Pour Point 11
fmsnadey
. 173 Calibrate PT 100 probe aszin1a lay
10.1 unzgnnaadnuIneidgunios assnaeudr lifidsdrseglu Cooling Bath udarh
A msi‘lﬂqnﬂﬁ'm{'ﬂﬂ
102454 Alcohol a3ty Cooling Bath 404393 MP 852 TavIATiszAuaugalszun 70 wa.

‘a- ¢ o o 1 s:y
10.3 Waa a3 eq 11U Parameter Aane 1Tl

- Preheat Temperature -30°C
"Cooling Bath -20C
- Sample Step 1 -30°C
‘Sample Start Temperature -30C

FumsiheuTaslidesldrasanianey seussaa 20-30 107 BIUANUNNNYDY
Icohol Lﬁaﬁ%ﬂé’mﬁmjmmm Offset ¥041ATBY UNAIBH14 15
10U = -19.5Cguniiung Cooling Temperature = 20°C U3 H 0
1711 Offset A9 (-20°'C) - (-19.5°C) = 0.5°C

K d

10.4 117711 Offiset ﬁ"lﬁ“h]ﬁ]mmﬁ”hﬂu Parametéx" Menu

D

ST n aanlag AUTHORIZED BY Jun PN
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mslyanu - Automatic Poux} Point ‘ummém ISi: .
1. daadiad ON #ign Cooling .

- Set Qmﬂgﬁnm Cooling

aaind ON figavos CPP 97-2

@ 1

ihdresnldaslunasanadeunuszautauenszay simasanaasyldaclunios

oW N

ldyadmaney
5. 1don Post Nuzihmisnaaeuinezld Post 1 130 2 Taufenvinijunieanuie P1 ie P2
9 L4 9/ U d'l ° s sy
unventingd udanatlu TEST uas ENT 1n3039zinsnagoulassa luiA
6. iieinTeinisnaauu 161 Pour Point ¥04i70010 3 sz dudoauialdnsiunaiy
STOP liag ENT 309unseNguuuniaasuusenglussunigurgivios Seninisoea
gaviaeon

= [l

) [} ) ar té a' 1 s o
Hyene ‘lﬂJﬂ'ﬁﬂﬂﬂ‘lZﬂ“H'J'VlﬂfT'é]'iJ'E)ﬂﬂ‘l]']ﬂlﬂiﬂﬁlmu‘ﬂqmﬁﬂﬂﬁgiu‘]ﬁ’)ﬂﬂﬂﬁ'ﬂ BI199TM

&

MWiasoudomela

7 AsasRdeunIiInuYeaniesfnavie lu 1aold Standard Pour Point AnT1uM N
AINATY
’ . o W ¥ Y ¢ : o 1

8. 13 Calibrate N32911 14 It 19g1lnsal Test Head Simulator L1y V02306 Taudasioanin
Tugdueanudunuuedsa PT 100 probe temperature Wingunaiifiuaasuyumniiilng

v - 8 o o 4
UONAI9INYA Test Head Simulator 1411115151 Offset voa1n504

ANUDNABI

1  Lubricating Oil, Distillate, Residual Fuel Oil

Repeatability Q& deg.C

‘Reproducibility "6deg.C
atlu n aanlne AUTHORIZED BY  4ud TN
ANGLN 1 5/6
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(BNE1TD19DY

LG-P50
LG-P51

ASTM D-9

~ ASTM D-5950-9

208

~ Quality control for Luboil Blending

Quality Control of i,ub.Oil_ Products which shelf life over 2 year
and containing fatty acid material

Standard Test Method for Pour Point of Petroleum Product

* Standard Test Method for Pour Point of Petroleum Product

* (Automatic Tilt Method)
) Ay 1
AUDAUNT 1 48118 (Scope)
AR-4012 msawlendoya
. AR-v01. ASASINAOUANUNS oLV NUAT DI BNATD:
 Af-U01. A135U-9A3191 LAy 31MU1R 9814
9/
OATITUUUNY
- aAn-wo2 ~ Pour Point Test Result by ASTM D-9
a1 n aanlng AUTHORIZED BY AU PN
ANBUN 1 6/6
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VUADUMITINIY (WORK INSTRUCTION)

idoan : mistarsdumnndudvewndadudilasiden Tavana enmsaui anaoz7
Saybolt Color #2875 ASTM D156-94
(How to Determine Color by ASTM D156-94)
HHUN LAB | RUfj1Ra Quality Controller

YoYU (Scope)
v g
Tﬁﬂﬁ‘ﬂﬂﬂ’ﬂuuﬂiflUﬂQMﬂ‘IiH’]i:ﬂUﬂ’nun’J’nﬁ‘uEN Refined OQils, Jet Propulsion Fuels,

Napthas 101¥ Kerosine Tavaina Saybolt Color

91lnsal (Apparatus)
' P
Saybolt Chromometer ¥31)3 $NOUAIY Sample 1102 Standard Tube, Optical System, Light

Source L0y Color Standards

ﬂﬁ!ﬂ?ﬂuqﬂﬂsaﬁﬂﬂmi Standardization :

1. 7 019 Glass Disk, Sample Tube (1% Standard Tube N1 IANUTLDIA ﬁ’]sﬂéﬁﬂﬂﬂiﬂﬁgﬂﬁwﬁ”w
Solvent Aijuaziil ¥2A13870 Acctone tazi I¥ita uda1lszney Tuve Raapadifuinieailo

2. Aaaina ldvss Light Source FunauaznfSoufounnuduvsaaiionaerinu Tube 1aive
aeedouviniy (Medfudumiiswes Light Source WinFes uiuie W ldnadend 1)

3. 14 12 mm. Diaphragm 1@ Standard Tube naz@uhna S szdy 20 in 1y Sample Tube (1)@
aer IWues Light Source dunauazifivuounnuduseaauiionnsity Tube Hanoides

W
& Tube nilufaunnidoio oivduiudeun/auiite 2 Tube weldlinuauifmitou

T as

AU

MM aNaIet I HSUNaae

drdredatu Tila IWdnsesdedisdionszarunses wunseislddedeiila

D

iy n aanipe AUTHORIZED BY JUN PN
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. YuppUM INATBY (Procedure)

) ar 1A . d ] -
1. 419 Sample Tube AvAIBG1NITNATOLIANTBY 1371aBUBBNANIA Petcock INUA
A e ] 1 o s .
2. iAndedeiwsoninadeuasiu Sample Tube 1AVTEAY 20 in
3. - (@9n Color Standards 1@ Standard Tube 1fimmnzaususzdvanudyivosiieteTaoisuly

(w3 One noulaaing lWusa Light Source 1AM Optical Viewer iWisuifivuarudy -
11 Tube Faroadianmndudly Sample Tube 193091 Standard Tube 1¥1$uan1diues Two
usdradudlu Sample Tube a319n%1 Standard Tube I3 91007 One-half

4. UfuszRudiesralu Sample Tube Taudon 1/08908ANN Petcock ULIAYITU UDIN
Optical Viewer 11J‘5’d‘11\1*71t1um1nn’1’yﬁ°1u Tube Haetoaaunszialndiftoadu sseduaudy
voafetudius Saybolt Color ANASIAGLANUFNWUTIEM T2 Color Standards, Depth of

7Oil, in 1182 Saybolt Color Number (Table 1) ' N

* $rszduanmi@nuos Sample Tinsaiiy Depth of Oil 1A g 1A Table 1 Ti1/A008A

¥
ALY

961900NIUAIZAUANNANNATFIUARL 1A2T109IUAT Saybolt Color NyzALNY

N13318UNA (Report)
ado

swNuIEAUANUId Y IR0t IR “Saybol Color.....” Tunidifidiatiegn

nsos 1521 “(Sample Filtered)” A0

anunedlunIsnaaey (Precision)

I d . ]
1. AN 14 (Repeatability) 9zi¥0fie Iailanamsnasouuaneiadiu lifiu 1 Color Unit
¥ ) (]
2. AUt 14 (Reproducibility) vzi¥efio Idilionanmanaaeuuanaiaiulaiifiu 2 Color Unit
Aty n aaning AUTHORIZED BY  4u#l wtin
ANALIN 1 2/3
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"TABLE 1 Saybolt Colors Corresponding to Depths of Oil

211

Number of  Depth of Oil,

Number of Color  Depth of Oil, "

Color Standards in. (mm) Color Number Standards in. (mm) Color Nymber
'One-half £20.00 (508) 430 “Two 16.00 (152) 46
One-half 18.00 (457) +29 . Two 5.75 (146) +5
One-half 16.00 (406) +28 Two 5.50 (139) +4
One-half 14.00 (355) +27 Two 5.25(133) +3
One-half 12.00 (304) +26 Two 5.00 (127) +2
One 20.00 (508) +25 Two 4.75 (120) +1
" One 18.00 (457) o424 Two 4.50 (114) 0
One 16.00 (406) 423 Two 4.25(107) -1
One 14.00 (355) +22 Two 4.00 (101) 2
One 12.00 (304) +21 Two 3.75 (95) -3
One 10.75 273) +20 Two 3.625(92) -4
One 9.50 (241) +19 Two 3.50 (88) -5
One 8.25 (209) +18 Two 3.375(85) -6
One 7.25 (184) +17 Two 3.25 (82) -7
One 6.25 (158) +16 Two 3.125 (79) -8
Two 10.50 (266) +15 Two 3.00 (76) -9
Two 9.75 (247) +14 Two 2.875 (73) -10
Two 9.00 (228) +13 Two 2.75 (69) -11
Two 8.25 (209) +12 Two 2.625 (66) -12
Two 7.75 (196) +11 Two 2.50 (63) -13
Two 7.25 (184) +10 Two 2.375 (60) -14
Two 6.75 (171) +9 Two 225 (57) -15
Two 6.50 (165) +8 Two 2.125(53) -16
Two 6.25 (158) +7
181591984 ;
- filBnUATN_ - 1 48UY18 (Scope)
. AN-U012 msnaTeudoya
AR-1013 nsnsdeuANNNBNveunsesilenaney
AA-1014 NITU-TAMAY LA N UIAIBEI
atTy n aanlag AUTHORIZED BY Fui N
ANPLN 1 3/3
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1uNBUM 3111111 (WORK INSTRUCTION)

Woa : NMINAABUNIASTIUAIMIUAIIM Electrical Conductivity  19na1siavii pa-2028

2

UDY Aviation UDY Distillate Fuels ﬁ"ma“ﬁl ASTM D2624-98

HHUN LAB : AUGURM  : Quality Controller

Yp Ve (Scope) -
am - . R 4
IBMINAABUAIDUAQUANITNIA Electrical Conductivity YB3 Aviation 10g Distillate Fuel 381992

] g L4 ] vy

finSelulicnsiAuusefidu Static Dissipator 35n3nanaui191umsIan Conductivity oty
a2 hi'ldgnldnszualvd

- as ay Iy Y o a ' & A P

2. FImsnareuilannseldladimsumsnadeumaauiy Fiieg 2 3uuy fe
2.1  Portable Meters 198350 3aludaTagasmSonsialuiesn)fians
22 In-Line Meters 4@ 3un15Inodeaniitoaiion s Conductivity luszuuvesmsnszaw

v
faveniiu

A19190A 1Y (Definition)
7 Picosiemens Per Metre, #1084 Electrical Conductivity éﬂgﬂﬁﬂﬂl‘ﬂu 1 Conductivity Unit
(cu)
Siemen ufian UL ST 109 Reciprocal Ohm %30 mho 1ngf 1 pS/m = 1x10™

Q'm'=1CU = 1 picomho/m.

gulnsalfllumsnaaeu (Apparatus)

1. Conductivity Cell ita2 Current Measuring Apparatus ﬂmmmm“lnmsmuaumamqwamm‘lu
vazitnsfeusndinth (Voltage) €l
2. ThennometerlJ‘]f’NQmﬂqu‘nmmzﬁnﬁmé\'vmi’i’ﬂiumﬂﬁﬁw
N ’d.] ) ) L 2 . 1w ' o 1
3. Measuring Vessel IHUMPUSNIINTSUDANN UL Y cmmmsn‘lﬁmamwuﬂi”mmn Electrodes
984 Conductivity Cell 7113V measuring vessel Yl&HiJk?fiJ’d‘lﬁiUﬂﬁ’ﬂﬂﬁﬂU‘ﬂ AINIUININ

polytetrafluoroethylene kD) epoxy-lined steel mumm%amwaﬂ 1L.

D

iy n aanipe AUTHORIZED BY JUN PN
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il lunmsnaaey (Reagents) - ‘

"Cleaning Solvents dedu Isopropyl alcohol 1AIA1UA2Y Toluene
- Solvent AT MI V1N Toluene Ain A 1azatunay 521314 Isopropyl alcohol 50%

volume 11 n-heptane 50% volume

= QU 1 d' .
M3 sauIed 1 uNelFlun1nagey (Sampling)

v
L |

nsasouaIed IR AM
& Cell i) TWims#1#u Cleaning Solvent tdath iy ERMELTGITE
Ysinamesiethe aastinnedmiunadoy uasdodkivoond 1 ans
MIULVT5] AI581A Cleaning Solvent 1l 1

M39A Conductivity A75n5eiIMoly 24 %2 Tug naeaniimsanalsdie

13U (Calibration)

t 4
va v

dm3uinsoaiiont Conductivity $1 1152 (Digital Type) I fiaasi
#® Probe 191111} Connector 499 Emcee Digital Conductivity Meter HALAAAING “MEASURE” ™)
Taufi Probe #1118 guegludaedhe i Zero Reading o 18n23:sy 000 + 001 (Yszua 3
) |
11 Zero Reading ﬁém'lﬁ"lﬁagﬂwﬁwﬁﬁmuﬂ, %009 Probe aBnUdINATING “MEASURE”
(M) MIAWUAN zero Reading fiowi Idog1ug79 000+ 001 (Uszana 35 uamai probe Hans
Pudoutizigan Tsopropyl alcohol udaihlidadounisnaaeudnnda winnudia zero
Reading §anelafogTugag 000 + 001 WvhnisySumdesiionedt
2.1 M350 Zero Reading WiilugudTavlaidessie Probe Whiufntes mntiunaaing
“MEASURE” (M)
22 1lvaelvluges “Zero” wazdfuannsestamiie1diiu 000 + 001
9@ Calibration Number 1Y Probe uﬁ"mﬂﬁaj’l& “CALIBRATION” (C) Tﬂﬂﬁ Probe ulﬁ“léllijll’t)g:nlu '
Faegraniie1dnsiTiu 10 11184 Calibration Number Ut Probe + 005 (Meluaissang 3
i) mindiisnl{lsedeashidmuatiufuas i ¥
3.1 00A177A (Probe) BBAAIASEY Conductivity Meter

3.2 ﬂﬂﬂll Calibration (C) a3

D

iy n aanipe AUTHORIZED BY JUN PN
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333 ‘1%'"111?134 (Serewdriver) wmmn'lu"lu‘namwuumﬂ “Cahbrate” azd¥uaunseaaii

.

mu"lmfﬂu 10 mwawmmawumm + 002

YUNBUN INATDY (Procedure)

9/ & I 1 . VoA [}
1. ASIVABUAIINNIDUYBAUATOIND 1AUMIATINABUA Zero Reading minwunarfis s 18y
Y o Y o v 1 . N 0’1 9o =t ac 1
MUt mMualAIINSUTUA Zero Reading 91ntiuldvhmsaoudivunindins ludiuveans
~t A oA
douhoumnToile-
2. avnaeumruzyIIIIshuieimInadeuResazen mianuanysn1ig1982u Cleaning
14
Solvent uduth 1 ansona 1319
v . . 3/ Y ) - ° & Y y Y 1 3 ‘:l
014 Conductivity Cell A28A288131921INM S NAABUIN DB ANAITANA1IVBINITNATBURBUNTAT
maletaslunyuzilsdmSunadey

w

1H7A (probe) asludaedunesnaaoy Inolided s ia

nA1ju MEASURE (M) ud2o1udlanely 3 Suait

9

N AW,

Tuiingaunglivagiinisnadeudiing

NMITNYNUHAYBIN INAADY (Report)

57691A1 Conductivity N1814 1A9101AT04 tiaz gunglivosiiedunzimsnanoud

{4 o ' J
Conductivity No 1 IdiTlugud Wswnuintfosndi 1 pS/m

ANUIUMNUYDINIINATOY (Precision)

"o @ 1 ' &2 A
ANULUSRINITNATOUANNITAURN |7 TAYe A1 Repeatability & Reproducibility i)

1 4
maauerasluaisiede 1o

D
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‘ . TABLE 1 Precision” '
Condnetivitv. _
I 1 1
15 1 3
20 1 4
30 2 6
50 3 10
70 4 13
100 5 17
200 10 32
300 ‘ 14 45
500 21 69
700 29 92
1000 39 125
1500 - 55 177

* The precision limits in Table 1 are applicable at room temperature; significantly
higher precision (X2) may be applicable at temperatures near =20°C.

Y a
1NA190199Y :

- AA-4012 msa1eJeudeya
- AN-V013 ANIATINADUANUNS BUYBUATBITDNAT DU
- aa-an1d AISTI-A@AIGI HAYSINT (AR A

NSNS :

- An-W022 Result Recording for Conductivity (ASTM D-2624)

b
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YUADUM TN 191U (WORK INSTRUCTION)

Hadeam : mMInAdeUNIASTIUEIMSUN Vapor Pressure 489 PNAITIAYH AA-029
wanf i TasiBoy (Mini Method) #2635 ASTM D5191-96

WA LAB AUfIRU  : Quality Controller

a91Ne (Scope)

1. ﬁﬁmimﬁauﬁfﬂsamqumﬂ%’m?mﬁan1 Vapor Pressure 108355 U18A TuiA 111 Total Vapor
Pressure TUSZUUGQYQINS c‘fkﬁ'ﬁmsmﬁaufinm:ﬁm%’ummﬂﬁauﬁaaziw?iﬁgmﬁaﬂqanh
0°C (32 °F) Tawfiiis Vapor Pressure 93N 3197 - 130 kPa (1.0 - 18.6 psi) T 37.8°C (100°F)
(ta¥8nT1e U Vapor/Liquid 1w 4:1 7158 Vapor Pressure gnnsziitTne 14810619 1-10 m1

2. FEmInaneumMINEd MM A0 Dry Pressure Equivalent (DVPE) 484 Gasoline liag

Gasoline Oxygenate Taons 1 Correlation Equation

M1911AA 1Y (Definitions)

= @ o 1 Al 1a _ & ° b 4
1. Absolute Pressure B804 ﬂ'ﬂllﬂuﬁ]ﬂ@ﬁ'JﬂU'N“ﬂhhﬂlﬂ'lﬂ'lﬁi]u (Air Free) "]fo'llniﬂﬂ'ﬁnﬂlvlﬂﬂ'lﬂ

N3MNA1 Partial Pressure U84 Dissolved Air 890110 Total Pressure ¥94670674
2. Dry Vapor Pressure Equivalent (DVPE) ¥110814 i1 u# 1danmsaiuas 1as Correlation
" Equation ¥4 Total Pressure
o & o v 2

3. Total Pressure H:J‘lﬂﬁd ﬂ'J'ﬂJﬂuTNﬂNﬂﬂvlﬁ‘ﬂ"lﬂﬂ'ﬁ?ﬂiuﬂ'ﬁ‘ﬂﬂa'EN ‘lﬁlﬂuﬂasjuﬂ@‘i Partial

Pressure Y9IA2881911 Partial Pressure Y94 Dissolved Air

a1lnsal (Apparatus)
A A o @ A o & o o B Qg :.:y Y e
1. gansesiodannuau jUivuveunIesliedumnsaudmiums 19 naasuiles 1905 uns
484 Chamber ifisafiniies fdaTanud, daniugugungiivey Chamber
. v . - y
* omnuimg uasesiede lfignldediuiiuinimeledmiuiEnameudi Yszneudae cca-
VP, CCA-VPS, 910 Grabner Instruments, Vienna, Austria, Petrolab, Latham, NY. Setavap on Stanhope-

Seta, Chertsey, England 11a¢ Core Labs Refinery Systems, Princeton

D
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Chamber gneonuuulAiiUTuasanug 5-50 ml vesveumnauaz le uazmusesnuidasidiu

499 Vapor/Liquid 111111 3.95/1.00 iz 4.05/1.00

N vy
Pressure Transducer 9¢@833%24013511414910 0-177 kPa (0-25.7 psi) wieuvadianuainsalums

uenlded19¥ou 0.1 kPa (0.01 psi) aziinnwgndsded191on + 0.8 kPa (+ 0.12 psi)

Platinum Resistance Thermometer 1‘]’5'5'1?!;115‘?1@{1171{}17110\1 Chamber ﬁiawaaqmmﬁmnqmnqﬁ

#o1 f11 75°C (167°F) finmwaziduaiia 0.1°C (0.2°F) uazfinnugndesde 0.1°C (0.2°F)

Vacuum Pump #11508aa14AU 14 Chamber 1¥iYoun31 0.01 kPa (0.001 psi)

i A a S ' o 4 - a . a
Syringe (HuginselfifiuAniuedfumnisiioudartvie) Wuwila Gas-Tight finnuy 1-20 my, 1

9 o ] 1 o A = 1
ANUYNADY + 1% HIDAN UANUUUUIT £ 1% HIBANN

Ice Water Bath ¥3@ Air Bath dmSuiil¥idet1auag Syringe figungiliogsznino-1°c (32

34°F)

Mercury Barometer, Ti929AUAUDIN 0-120 kPa (0-17.4 psi)

T13tad (Reagents)

@

3

&
U

1Fmsmininruuign

QI

7 Cyclohexane

"Cyclopentane

2, 2 — Dimethyl Butane
2, 3 — Dimethyl Butane

2 —Methylpentane

“Toluene

MmIAseNfIRt TInTUNaATaY :

1. JemsUfilaoialy

1.1

1.2

TOUNUDY

£

Fd

° o o h, < P =
99% 15U Quality Control Checks Feensiadinlén

13dedausnannsuzyssy@msunism Vapor Pressure nldsedeiimioagly

a < o - o H [}
MFULUTI PNIATIZHM Vapor Pressure Srvndidiuliimsvudaedielmi

o I U ' = = = é - 1 , 1 ' 1
fleafiudedalildliqungiquiin’yl dslinademsnameyTasausousdeiialues

d a a ga 4
HUUS W?ﬂﬂlﬂuﬂiﬁﬂ']zﬁu

n

aanipe

AUTHORIZED BY

D

PN
2/9
AAM-A029

217



218

3
o

‘ "o o | e i - ’ | i qy a Te
1.3 ﬁ’lm’nmiﬂﬂﬂﬂ‘lm’J?)UN‘N“]JESQEJQMﬂWN&"VIS’J ?nﬂﬂ5’)ﬂWUiﬁlﬂﬂ“la:lﬂiU”ﬁ’]eUTq
i

“ .u ) 4 a 4
2. QUUYNYDIIDINILUATIZN

a a 1

o w 1 a t v d [] " : o Ay o
mideduiussgeglumsusiiituasTaouslusraiudmSeditusuiigunglegsenh

« 9 «
a

0-1°C (32-34°F) Aeumsilamyuzussydiedn asnasugungiiveiiesalasingungiives

L] Y

vounar lumyuzussyimilou 9 iy o nauRoiutufIst iz nacey

© 3. MIATIVADY Sample Container Filling :

lemaedraigungd 0-1°C hmauzssyiunnsninge idadalduds v
tuduInSuinsvesdlesianiny 70-80% %aqmmwmmw:

531 Sdeduiiffinasioondt 0% veinauzyssyIdindediens

532 tedniitiuinimnnd 0% vesnsuzussyldindiedneensunseitadl
UTnasegszndng 70-80% lawilSunas

533 umdrednla 9 ndufugmauzussyduny

534 Tamauzussgdnaseudai g lusniudmieddumboudy
4. Air Saturation of Sample Tum‘nuzmsq :

A o 1o~ a 1 ' (o] o v °y < A ya
- IBANDYNUPUUYN BYTENIN 0-1°C 1nmmﬂfuzmsqaanmnmamummagwu i

y
QU 1

L4 ¥
Wuladaniyuzesn hinsasiegir lildudy ldludeduudimsdarhnisus wdourtad
154
° 1 4 : o & 9
- vhmruzyssusTueisiude nielugio.
v y
- Mdeeevien 2 AFe ABUMSNATOUS 100"
5. Verification of Single Phase :
o s v oy & A oy Ao a ¢ v v 1 A
naennRaatediud il lunsesdiondaninisinsziuds Massaoudedisisens
&~ lal ) 9/ \ 1l bl ] [] T A A 3,' ) Y ] 9 <
maosglumyus amnwuiwieds luazeauas T Ty5wes nielimsusnduvesdionaliimg

¥ b4 . ¥
ammum'h] HAZHNANMINATOUNY

D
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) o e 'y : .
mansoueUnsel (Apparatus Preparation)
3 o A A o :
TMimsasisasuniosiionil
o :~ww» ] - }A . [y [} -
1. A3290BUAMUAUYBY Chamber Fadpansfinas Ty 0.1 kPa (0.01 psi) vinanudu linafinaz
(A 0.1 kPa 1¥¥1A21We201@ Chamber 1nt&19828 Isopropyl Alcohol HAZATIVABUAIINAUDN
¥ 0 v
a5e mndelinan1¥as 990U Pressure Transducer

2. ATIVABUYUNYIYBI Test Chamber 1H0g 11529 37.8 +0.1°C (100 + 0.2°F)

msgeueAIaie (Calibration)
=1 & - Y (e va . I3 ° 1A & o ;
msasuifivunislle lifuAnumuuiweagiiomnies Asil
1. MIADUNYUAINAYU (Pressure Calibration)

a v Y
LTUAUINTIUID

khkhkhkhkkhhkkhkkhkhkhkhkkhkhkhhkkhkhkkhkhhhkhkkkhhhkhkhkhhkkhkdk

MINIVAP VPS VERS. 3.xx  06/08/90 09.37
*measuring *rinsing *memory *set-up
hhkdkhkhkkhkhkhkhhhhkhkhhkhkkkhhhdhdkdhhhhhhhkhdhhdhkhkhhdhd

189U Cursor 11 * Measuring

1 $J

antlu indoanny W AalBidanatly RUN sxdagniioe

L)

7*********************************************

- caution *factory calibration
*timing *test vers. 3.## 23:06:89

d & g de de de gk e de de de gk Kk de de de e de Je do de g de Je de de de de de de gk K de e Je ek gk ode dedekhdk

{fioU Cursor W17 * Factory Calibration itd3nA1J1 TASK azidhgniiiee

khkkkhkhkkdehkhdkhdhdhhhkhkhkhhhdhtrhhkhhhhhdhkdhddhhkhdd

-0 *¥OK *Z Zero= 0 Gain= 5.2180E-1
ADC= 1319 P= 99.2 [kPal

khkhkhkhdkhkdhdkhhkdhhhthkkkkdhhhhkhhkhhkhkhkhhdkkhhkhkkddhixk

7 ¥ v ¥y
nimindfiaaiuaeuse Ui
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~
.

_ L1 Pressure Zero Calibration : #11# Chamber gy uazﬂauwﬂszﬁm‘nuﬁumﬁ
Fanisazdrlndgudornfudeu Cusor i * z udanaiu TASK, fi1 Zero Reading 92gn1/iuTlau
$aTuiia ‘

1.2 Pressure Gain Calibration : Tﬂu'hiv’fawia Vacuum Pump, Pressure Reading 7177 ﬂzﬁﬁﬂﬂﬁ’
fiunmA 9IS 138907 (Barometric Pressure) 448% Cursor MITidaiaufid1ni1ves Gain taziy
AnuAufis 18I uAuRuYeq Barometer Taonatjugns AN uaz W (anuduanunils
ﬁmas”ifuagﬁm:ﬁummqamﬁassﬁmiymzm)

Al psi = 6.895 kPa
1 atm = 101.3 kPa

JE ST O IO S W T0% WX SO SO I O VO N T SO SO SO SOF SO I 100 ST S0 T SO e e e
....... t+++++4 ttr+ttt++tttttrt bbb+

Atter the correction, press TASK. The cursor jumps to *OK. Press TASK again and the cursor
Jumps to «. Again TASK switches back to the calibration menu and the cursor in on «. Repeat
TASK and then the new values are stored in the memory for future measurements.

bt et e b e b oo b b b I ST S I N R S ST S SOV IR ST ST SOE WU T T
TrErretb+d+44 . !

b bttt bttt dd g g deade e de e o e de e b b b b
e e e 2 2t e e o o o ah b b g o o o b i L LD D 8 T 8

b b e e e e o e e e e e
LRI e e e e ot 2 o8 o b 0 8 4

o gt PRI
T T LIRS T S Tl o £ R e T +++t+++++++

2. miseouiivy Temperature Sensor (Temperature Sensor Calibration)
P , .
- Temperature Sensor Fatly Platinum Resistor Pt 100 gﬂ"l?r‘l"ﬁmsawm Aluminum Block

¥ 4
Y93 Measuring Cell 91n1iu 11 §iiAd

i d 14
a °

¥ ]
2.1 9 Platinum Resistor 8811119109031z 198311814151 Tnungaingiiveniluginign

¥ '
Cg a v

] i 4
Indumes Tuline SRl Certificate $1504 unzangumgivenilug ]y vinthuniintheves

‘Calibration Menu

7*********************************************
- 0 *OK *Z Zero= 0 Gain= 5.2180E-1
ADC= 1319 P= 99.2 [kPa]

Khdhdkdhhhkdhhhhhdhhhkhdrh ok krdddkhkhkhkhhdddthd

(@ou Cursor 1171 0 uaziwawiiu 1 WewSousn Catibration Menu 11y Temperature

' ¥
Menu 9215 1ngnevedail

7*********************************************
- 1 *OK' *Z Zero= 0 Gain=-1.0957E 0
ADC= -2828 B T= 19.86 [C]

v hhkkkhkkkdkdrhhhkkkhkhhk ke kekhddkhdkrhkhhkhkhrhhrhhhk

D

ST n aanlag AUTHORIZED BY Jun PN
ANGUN 1 5/9
AAM-A029




221

s
< W

L
iUl iaael

a ad o
2.2 gousuungNnlszunm 0°C

¥

a o d o 1 . . s [ a ~t
- AuTuEualu Flask 910113 Platinum Resistor avhuiuaz Sagaing i Tauifioy
[y a et o a 4
fumes Tulimesitily Certificate Sus0s

- iimsidivanu, deu Cursor lUfidaviidooniiwes Zero tazyuaunszia

]
ad

ad 9 1 3 o = 4
ganginnivemiuguugiieu 1dnames luiimes

2.3 apuinsugungiinlszanm 60°C

s a

, ‘
B -3 é o R <t L
- hdalgungiidlszine 60°C aelu Flask uazagamgi lnuifivufy

L] «

o a I o
05 ulinosnii 14 Certificate SU504
J . 1 - :’ ad 3 v
- ¥ Platinum Resistor ad 1wtz vngamginen lduunthe

- imsidoaunidlsulay

F=9/5xC+32 C=(F-32)x5M

i < ' . 2 a & a
io1a59n15 Calibration 1&21% 14 Platinum Resistor naU Y

odede ot s SO0 o, I T IO SO IO O T O SO IO SO0 WO SO IO )

4 FRgre . SO T B R N e
rrrTTTTrTTrTTrTTyTrTrTryrTrrTeretrrrrerrrrre+d4d+444 4+ 4

ter the correction, press TASK. The cursor jumps to *OK. Press TASK again and the cursor
mps to «. Again TASK switches back to the calibration menu and the cursor in on «. Repeat
\SK and then the new values are stored in the memory for future measurements.

Rl b b T L o e o a1 T S5 IOE SO I TR TU0 TN Y S S0 T VO 0 SO W SO T T SO T SO SO T 100 1O IO T IO SO O SO WP ST YO N ST 1T Y TR I
rrrTTTTTT T TTetTeryrrerrrrerrrertet bttt bt bbb bbb R4

BT TR WY S S S S O SO O UK T T YT WO ST T T SO T T S T ST SO S 1
TrTTTTrTTT T eTTrTT T T T Tttt

aality Control Checks

dmstuiuinseuiiomaiosdeluusas Sufiting 19 TagmInaaoudiediafiian
\por Pressure c‘ﬁaﬁaatiwmﬁdﬁ'mgnm?uumﬁau 7 fudeduiiaziinmaney Bnutuiing:
'y Vapor Pressure Equivalent"‘llﬂ"\i Control Sample § 115 Ua13 ﬁi%&lﬂadﬂizﬂﬂuﬁﬁu

1. Cycloplentane, 68.3 kPa

2. 2,2 Dimethyl Butane, 68.0 kPa

3..2,3' Dimethyl Butane, 52.1 kPa F

4. Toluene, 7.1kPa

v
N1

=b_
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"

JUNBUNIINATOY (Procedure)

L.

A T

o o L] ' : o A yd

mmammanmnmamuwnsa@‘wu
d a ¢ vy 9
vmmmuuaﬂ‘ummmuzmsﬂmsm

mgeaslumsuzyssyiedeiud

'
b

P y3 1 ' o [} ' a a
nafilddwddahansusussyaunssigumonsasludedinigniu 1w

e

U iRamIEmsveunsesiie Tavy A

51 Anee

7*********************************************

MINIVAP VPS VERS. 3.xx 06/08/90 09.37
*measuring *ringing *memory *set-up
*********************************************

29U Cursor 4171 * Measuring uaznatly TASK nifnevzldowidi

7*********************************************

- stop number: #.# *name : Methanol
Tm =100.0 F Tc = 68,0 F p= 14.35 psi

*********************************************

A o T a 7 o ' a . 3 ¥t [o]
52 diedalilimsinnevdiedns, gunniliuss Measuring Cell 91390137 20°C Taw
wa - a o 4 { o 2 a )
TR TuvairNgamgil T(n) annsagniivlaof@ou Cursor lndnvduansgangl gl

Fuaz &

53 f’fmmms*mmamam 9 fiu 1mﬂauummﬂmﬂmnmmiawma Comma (,) U949 Number

# Tdenudesms (TﬂUﬂm~ns~m"lﬂuummﬁ‘lumsnﬂmamﬂﬂumumamvmammu)
54 lunsdliiands Multiple Sampler (ks 1-6) TWITATZYA WMLV Sampler Tﬂmﬂaou
2auNTUATEINING Comma () Y03 Number : 44 017A0 d
Number 3.2 mamﬂumzmum 3 494 Sampler gnﬁ'm?yﬁu 2 nds
55 lunsdififesnisfinitoynvesmisigesnsdins iz 1idoi Cussor 11 * Name wdnailu

4 :
ASK Fazidngniiee

ST n aanlag AUTHORIZED BY Jun PN
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********************************************1

- name: # methanol # Methanol

edit substance name
********************************************i

[ B Taof Auay # niede : fodmumisvos Multiple Sampler (1-6) luvaisfigsnusnds
Name : xxooooooox 81u30i/Aou 18 Taoideou Cursor 1Wfida8nws tay wendsnys Tavnatlu {

ung &
je Lf}aﬁuﬁ%gmmﬁaadﬁﬁuu%uué’a Tinatly RUN fierimsSinsizvianedis $a
109099z TnosaTuls

5.6 iieinTeeiinmsins1ziieuioond1¥819 Measuring Cell §20 Isopropyl Alcohol (1PA) Tat

£ 4
Ufiadsil minmitiee

Thkhkhkhkhhdkhtkhkhhhkhkhkkkkhkhkhkhhhhhhhhkhkdrhdbdokhdhdhdh

MINIVAP VPS VERS. 3.xx 06/08/90 09.3"
*measuring *rinsing = *memory *set-uyj
dhkkhkhkhkkhkhhkhkhkkkkhhhkdhddhhhddkhkhdrhhhdrhdhhhhhkkddhs

149 Cursor 04111 * Rinsing i1danatly TASK vzidgnihe

i khkhkkhkhhhdhhdkhhkhkhdhddhkhhhhhhhhhdhkrhhhkhdhrhhrhdd

- rinsing of cell
break with STOP

dhkhkhkdkkkdkhdkhkkhkhkhhkhhhkhkhkdhdhkhhkhkhdkhhdkhhhkrhrhhird
a4 . o S wa 4 :
FanTosaziinulassn Iula Wedeansnyalinaily sTO)

6 Funtosdloliaisasium Total Vapor Pressure a3 eeiloeinsodians Dry Vapo:
Pressure Equivalent &A0a1{1931/17 18119179105 DVPE, kPa (psi) = 0.965 X — A
1ii9 X =#1 Total Vapor Pressure ﬁ"lﬁ'mnmsmaau‘iumhq kPam3e psi
A =3.78 kPa 139 0.548 psi
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********************************************1

- name: # methanol # Methanol

edit substance name
********************************************i

[ B Taof Auay # niede : fodmumisvos Multiple Sampler (1-6) luvaisfigsnusnds
Name : xxooooooox 81u30i/Aou 18 Taoideou Cursor 1Wfida8nws tay wendsnys Tavnatlu {

ung &
je Lf}aﬁuﬁ%gmmﬁaadﬁﬁuu%uué’a Tinatly RUN fierimsSinsizvianedis $a
109099z TnosaTuls

5.6 iieinTeeiinmsins1ziieuioond1¥819 Measuring Cell §20 Isopropyl Alcohol (1PA) Tat

£ 4
Ufiadsil minmitiee

Thkhkhkhkhhdkhtkhkhhhkhkhkkkkhkhkhkhhhhhhhhkhkdrhdbdokhdhdhdh

MINIVAP VPS VERS. 3.xx 06/08/90 09.3"
*measuring *rinsing = *memory *set-uyj
dhkkhkhkhkkhkhhkhkhkkkkhhhkdhddhhhddkhkhdrhhhdrhdhhhhhkkddhs

149 Cursor 04111 * Rinsing i1danatly TASK vzidgnihe

i khkhkkhkhhhdhhdkhhkhkhdhddhkhhhhhhhhhdhkrhhhkhdhrhhrhdd

- rinsing of cell
break with STOP

dhkhkhkdkkkdkhdkhkkhkhkhhkhhhkhkhkdhdhkhhkhkhdkhhdkhhhkrhrhhird
a4 . o S wa 4 :
FanTosaziinulassn Iula Wedeansnyalinaily sTO)

6 Funtosdloliaisasium Total Vapor Pressure a3 eeiloeinsodians Dry Vapo:
Pressure Equivalent &A0a1{1931/17 18119179105 DVPE, kPa (psi) = 0.965 X — A
1ii9 X =#1 Total Vapor Pressure ﬁ"lﬁ'mnmsmaau‘iumhq kPam3e psi
A =3.78 kPa 139 0.548 psi
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WO
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UHUF

- JuABUMISIINY (WORK INSTRUCTION

) - o a oo o ) o ) g a
: ﬂ'ﬁﬂﬁuﬂﬁﬁﬂmcﬂﬂizlﬂﬂﬂTﬂilﬁUN U AN IBATITAUN AA-a 03¢

v
sEAUNINZIa 35 ASTM D-86-97

:LAF éﬂﬁﬁam : Quality Controller

4
ngiszasa

YDA

gilnIa

IDATINTOUAUANVUTMINIATH MuMTfoauasnIsaiy

a o 3 °
YoananfuLsAN Petroleum Hazannsaiimsaeuiiou
Automatic Distillation 484 ISL 5:1‘! D86-5G 18

l [] b d

; a o g = as @ g
ATNADUHAAAUI 32N Petroleum AnNUAUTEAUI NI T

' L4
Correct ITTUAUYDINANIINATOL ﬁsxﬁuﬁmzm

1. Distillation Flask
2. Thermometer 7C, 8C or Temperature Probe
34 m’%"mﬂé'u Manual Y84 Petrotest Y¥UIAN189 1000 W Usznoud
* Condenser
~ Cooling Bath
* Metal Shield
- - Heater or Burner
4. Flask Support HAUAIGHINA1NYDF 38 1Y 50 mm
5. Cylinder
6. Ice
~ 7. Blotting Pape:
~ 8. Pipet 1119 5.0, 50.0 ml
9.1SL Probe Simulator
10, Automatic Distillation 404 ISL 134 D86-5G
" 11. Boiling Chig

" 12. Barometes

n
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manl

as
I5NATOL

- 1. Ethylene Gycol

226

1 4 [] )
2. fpd1niniu H3AINAU (Cross Check

1. Sumnndetrefisgnageuiniiu Group 1 9191519 1
2. w3oudoounzgUnsal amumsiei 2 waz 3
3. 131ﬁ'aathq1?:1:3'14ﬁi’ﬂﬁnz‘%"ummﬂamﬁ"a@,msv’hamuazmmgn
ADIUDIHAMINAADY HazfSvufivunaiua1 Repeatability duan
anduiunasigidassaeumaung uazud ly
4. meetfisznamevaly Cylinder W3S9 100 mL. wazin
§199019 910 Cylinder 9144 Distillation Flask 3uvnua taz1d Boiling
Chip
5. 1l52n0Y Distillation Flask 141/ Thermometer 1az1/3ussfuve:
Thermometer 1AL /a10a13gAvD Capillary 8y luduimis
STAUIALINDIZALA19U99 71D Flask
6. 111 Distillation Flask 15£ne 14111 Condensor
7. U311% Distillation Flask fans taztidaseanoalszneudny
~ Cylinde;
8. 704 Cylinder 171/a 10613489 Condensor 1azAWude Blotting
Paper
9. 31 Condition M3ndn Imuzauiulszinndae1s viamse -
10, Wanudoundfedieaunseie ldnoausnvesiiediinu
2911 Tufingain)ived Vapour (§11% Thermometer Iftfufinld
Az198A32AY 0.5°C 8119 Temperature Probe T¥1iufinlifazidun
%61 0.1°C)
11. %13 NAR0IAN Condition A1319 4 2ULarS 9
12 ufingunnifiew'1d o, e Fud Recovered T 5%, 10%,
20%, 30%, ..., 90%, 95%, 492 Final Bleing Point
13.defedudulm Residue 11 Distillation Flask 0414 Graduated

Cylinder 9119 5 ml. TURNUTIAT Residue 1HazBoaszdy 0.1 ml

n

D
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14, $ANMNAUYTTEINIAIN Barometer THaziBuaszav Oil kPa u3o
 ImmHg t’ﬁ_uﬂﬂﬂ'mmmmﬁuussmmﬂﬁs:ﬁmfmxm“lﬁ'ﬁmw
~ Correct 1IN . '
€ = 0.0009 (101.3-Pk) (273+tc) nie
C = 0.00012 (760-P) (273+tc)

]
ad o

C = gungiiims Correct 187 (Muudhi°C)
Pk = ANNAUUTIOINIA 8. }IN1INAABY (kPa)
P = AMUAUUIINNA 0L 111015NA009 (mm.Hg)

Te = gungiin lAanmsnaaes (C)

" _TABLE 1 Group Characteristics

" Group)  Group |  Group2  Group3 Group «4

' Sample characteristics

Distillate type ' natural
Gasoline
' Vapor pressure at
37.8C,kPa | >65.5 <655 <655 <65.5
100°F, psi >9.5 <9.5 <9.5 <9.5
(Test Methods D 323,
D 4953, D 5190,
D 5191, D 5482,
IP 69 or IP 394)
Distillation, IBP°C <100 - >100
°F 12 >212
EP°C . <250 <250 >250 >250
°F o <482 <48 >482 >482
atly n aanlag AUTHORIZED BY Fuh N
a1AuR 1 3/9

AR-RA030
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L : TABLE2 Sampling

Group0 Groupl Group2 Group 3 ‘Group 4
7Temperature of samble bottle 'C <5 <10
F <40 <50
Temperature of stored sample C <5 <10 <10 ambient ambient
9 to 21°C above pour pointA
F <40 <50 <50 ambient ambient
48 to 70'C above pour pointA
If sample is wet resample resample resample  dry in accordance with 7.4.2

If resample is still wet® dry in accordance with 7.4.1

TABLE 3 Preparation of Apparatus

7 Group0 Groupl Group2 Group3 Group4
'Flask, mL © 100 125 125 125 125

ASTM distillation thermometer 7C(7F)  7C(TF) 7C(7F) I1C(IF) 8C(8F)
IP distillation thermometer range low low low low high
Flask support board A B B C C
Diameter of hole, mm 32 38 38 50 50
Temperature at start of test
Flask e 05 1318  13-18  13-18 notabove
°F 3240  55-65 55-65  55-65  ambient
Flask support and shield not above notabove notabove not above

ambient ambient ambient ambient

' Receiving cylinder and 100 mL change

"C 05 1318 ¢ 13-18 © 13-18" 13-ambient®

F " 3240 55-65 55-65  55-65" 55-ambient
T n aaninsg AUTHORIZED BY 57 PN
A1FUT 1 4/9
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TABLE 4 Conditions During Test Procedure

Group 0

Group 1

) Groi.lp 2 Group3  Group4
Temperature of coolingbath® °C~~ 0-1 ' 0-1 05 05 0-60
F 3234 32-34 32-40 32-40  32-140
Temperature of batharound °'C 0-4 - 13-18 13-18 13-18 +3
receiving cylinder F 32-40 55-65 55-65 55-65 45
. of charge
temperature
* Time from first application of heat to
Initial boiling point, min 2-5 5-10 5-10 5-10 5-15
Time from initial boiling point
to 5 % recovered, s 60-100 60-100
to 10 % recovered, min 3-4
Uniform average rate of condensation
From 5 % recovered to 5 mL
In flask, ml/min 4-5 4-5 4-5 4-5 4-5
Time recorded from 5 mL residue to
7 End point, min 5 max 5 max 5 max 5 max 5 max

D L
Repeatability #122 Reproducibility 1Hf1H A 14539015 AY Fatl

TMTUMISNATOUUVY Automatic Distillation THEIMINUMINAITIN §

TABLE 5 Repeatability and Reproducibility for Groups 2, 3 and 4

(Automated)
RepeatabilityA ReproducibilityA
" Collected, %
“c °F °c °F
IBP 35 6.3 8.5 153
2% 3.5 _ 6.3 2.6+1.928 4.7+ 1928
5% 1.1+1.088 2.0+ 1.08S 20+2538 3.6+2538
10% 1.2+1.428 2241428 3.0+2.64S 5.4+ 2.648
20-70 % L 12+14250 | 22+1428 2.9+3.978 52+3978
80 % 1241428 . 22+1428 3.0 +2.64S 5.4+ 2.64S
90-95 % 1.1+1.088 1.1+1.088 2.0+ 2.538 3.6 +2.53S
FBP 3.5 6.3 10,5 189
a1Ty n aaning AUTHORIZED BY Fuh N
ANAUN 1 5/9
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s = anuduvens v nie Sanimsiwdoundasgungiifidinesfidesniseem -

i1 Slope 1 5 % recovered
AC/AV% = 0.1(T,-Typ)

1 Slope 1 10 §14 80 % recovered
ACIAV% = 0.05 (Tyuo-Toan)

11 Slope 1 90 % recovered v
ACIAV % = 0.1(T,,-T,)

f Slope 1 95 % recovered

ACIAV% = 0.1 (Ty;=T,)

¥
FIMSUMINATOVIUYY Manual Distillation 1A nInmmns A

et —

"]
»
KA D Rwaws )

a
.
RATECT CninG( Of INERVOMETER RLADING. *C PZR #[ACENT EYAFORRIED DR RECOVIAEY

3 >
— e A b P o B e
m' r FW“‘W"W
2 3

3
-
1
E
. ==
€ 43 2
£ 4.5
1 13 B
<4 1% +‘
1o | + 7
a3 4
3 A1}
+ i
" B s 2
[t
1 :
o i o
] L e vr 1 LT
Tl Nan— e -

= it ks soat, G

= ond i (T bodng 1067 o dy port, °C

- SNTOOMIAT (8T X [TOLCRAT Dol Sradraled o rotwivad, Y
! PG YNNI OF MazAOANY 4 Prusenbedt ¥3 gwrstre wdog, °C

Taun191 Slope 1 5 % , 10 % 14 80 %, 90 % Uag 95 % IMiiouIT Automatic Distillation #31A1 Slope

7 1BP 1‘1’5%1?15@%511% 5 % az Slope 11 FBP 1‘%’?1?15130’2511 90 1150.95 % recovered i 16,

n aanipe AUTHORIZED BY U
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MINYPUNAMNINATIL. - - ’
i ' . TN Y a sd ¢
YNITNATOULUUU Automatic Distillation 1145'104111@&111@11 oz odigug Recovered
ToziBuaszdu 0.1 ; , .
° ‘ Y . a . <
NMMINATOULUY Manual Distillation 1ﬁi1ua1uqmﬂqu uaz 1/o51FuA Recovered

MazBoaszay 0.5

ng mmamﬁamﬂ?amé"u
Calibration of volume measurement- circuits
1. n@Ay Qual
2. (@onNINYEY 1 “Measurement circuits calibrations
3. ld Password l1a2 Enter

4, 1ADNMUBIAY 2 “ Calibration of volume measurement circuits ”

e

1a ‘? Elél Calibrate 2% Enter

6. BAMNILAY 1

7. Pipet vt $119% 5.0 ml. §96 Transfer Pipet 1dae11 Graduate uag
1411Graduate chamber azTlalszg _

8. nAljyOK At #2 Sensor doufinnsdudagaludfissdu 5.0 mL

9. nAiju OK

10. ¥n15191AEITUYe 6-9 16 1% Transfer Pipet Y1119 50.0 mi. ﬂmfﬁuﬁma%WN
100.0 ml. 8314 Graduate Tulny

11. natlumsneiay 3 dieldiai e Memory

Calibration of temperature measurement circuits

ot

NA1JY Qual

ANy 1% Measurement Circuits Calibrations ”

1d Password 1A% Enter

Reavuoay 1 ¢ Calibration of Teﬁperamre Measurement Circuits *
00A Temperature Probe 901 uazld ISL Probe Simulator (1

DennuIaY 1

1% 11a¥ Calibrator Reference U9 Probe

® Lo N WD

BennuILY 140C”

n

4
N1

=b_

aanipe AUTHORIZED BY 1

7/9
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9. wihavezdsngfri1 “0'C ” nz 09UNTEIIAM Resistance AT nALl OK

10. {@oNVNILIAY 2 “ 400°C ” »,

11. haeezUsngA1i “400°C » uazsoaunsziam Resistance g natu OK

12. oMoy 3 “ End " tite Iinseq Memory I1A3049291113 Calibrate 'ms'
N1353AY09 Condensor Bath, Graduate Chamber, Cooling Tank Tauda Tusiaday

Calibration of Ambient Measurement Circuits

1. nalu Qual

1R0ANNBIAY 1 * Measurement Circuits Calibrations ”

19 Password 11ag Enter

B

{eNYNIUIAY 3 “ Calibration of Ambient Measurement Circuits ”

5. °lﬁ'fhmmﬁ'umsmm_ﬂ1uumzﬁy'u way qmnqﬁ‘lwm:ﬁu (1A Enter

6. naly OK

Reminder of Date of the Last Calibrations

1. ﬂﬂﬂll Qual

2. 1@9NYULLIAY 2 “ Reminder of Date of the Last Calibrations ”

3. Td$mandu fivg Calibrate Tunsadaly

4. d ’J'uﬁ?! pUNeL Vapour Temperature 110¢ Volume Measurement

5. NAYNOK

Periodicity of Calibration

1. AL Qual

2. 1APANIIAY 1 “ Measurements Circuits Calibrations *

3. ld Password 11a Enter

4. @onuuIAY 5 « Periodicity of Calibration *

5. iRenldnnomy (ogluyae 0365 Tu; 0 Mawlisn159h Periodicity of Calibration
liegluTusunsu)

6. nailyOK ‘ . -

Calibration Ticket (tiUTIgazBIAMINATOUITL)

1. Nty Qual

2. 1BoANMBEY 3 “ Calibration Ticket.”

3. waziBuamsnaTeuiivyizgniinvesnun

D

iy n aanipe AUTHORIZED BY JUN PN
AL 1 8/9
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1ena38198s -
- ASTM D-86-97 ; Section 5 ; Volumn 5.01 ; page 16-37
 Automatic Distillation Analyéer AD86 5G Service Manual ; page 95-111 ; LG-S525/2

ey [ '
AUDAUNIN 1 49U (Scope)

AN-4012 “msngToudoyn
AR-U013 MINTNABUANUNS DUVBAUATDAONATOY
AR-v014 M3SU-IARIA (AL TIMUIA1001
OATIUUUNY :
- an-1024 Result Recording for Distillation (ASTM D-86)
Aty n aaning AUTHORIZED BY  JuW Wi
AL 1 9/9

AR-RA030
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J1noUN131191% (WORK INSTRUCTION)

’

LY

9 : a o D e ! =
190911 : manageuya Ny Iiveawdaduai Tnsdoy wnmIavi an-a037
wazveunaldu Inodula Abel 42835 1P 170/99

HHUN : LAB AUG1A7U : Quality Controller

7:;4 =1y a o o =t
YBUIUA TmInacevilaseungumsnigany Iusawiadusit Tasdoy

4 é J 1 ] o d
HAZYBUNADY Feliegsznin 19°C-70°C Taudula Abel

gilnsal 1. inseananougaiy i tuudaoda Avel (3107 1 uazgUdi 2)
2. mosTuflined (ga1519f 1)
3. WIRMILIaN
4. Barometer
75. Cooling Bath B Recirculating Cooler

6. WAL 1173 N319 450 mm. 9 600 mm. Inoi)szana

T15n 1. svihazaenlranamndie ludronaaoy @908199U Toluene
Acetone-Methanol

p 4

2.1

MRt B uNaaey
=<4 s, t 1 s 1o
1. hylumsuzussyiade hiladlansus vsooomdenielae lusuiy
LY d o 1 a
2. MUAUAI901 lumrusHalaan
1 Yas o s t y.:i a-e' 1]
3. fAeusznameuyanyiv Wsnygunglvesitedinigungiidiniga,
uin a3 (Expected Flash Point) laitlasndt 17C
- 7, 0 -
* ¥ . () []
manEsuAIeie ¢ Aunipanaasuyany Iy R iiuasludesfiauwarnglyld nie

A v o
Tudadu dunTemazeudourdumens 3 A Budmdh'ls

D

Q111 : n ’ﬂ‘ﬂﬂiﬂﬁl AUTHORIZED BY 'ﬁé‘VI M‘ﬁ’]
ANAUN 1 1/3
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e A A , . .
mimmmmmﬂﬂﬂms Verification

w‘w"ar’ﬁuﬂ1sz%ﬂi1tﬂ?aaﬁaagi1uﬁnmﬁ sz @nsnmilunmmanoy

Taunaaoun Flash Point ¥9381511a5314 1AUA

1.Certified Reference Material (CRM) (@MIUA1519 2) N30

2. Secondary Working Standard (SWS) "luﬁf‘: only Xylene éaﬁﬂﬁ
Flash Point szaa1 27°C

YUABUNIINATOY :

TUANATINANUITUINA YIZNAT DY
v o

@11y Chamber geat1arioy 38 mm. soudIonadey azilfy
gUNNNUDY Heating Vessel 1Ufigamaiiiiniigany Ifimalivesdied
sz 9'c

o 1 ) & o a9 ' a P LR
mapgNsTnatey geligamgiidiniigany Iiain 13 lides
011 17C asludrunaasunuiwazazormandlanfimual3ids drdeds
winiu 11 l9vaengadiuiinueen szl lulddeduaszsuendas

o / 2 ‘ .
M3820nAaoUT Heating Vessel Uarnsouaa1lsenoy Thermometer 140 Stiner

= 9
13YUIBDY

@ = [} (4 et
yaulaninageuy naslfunlaa IMliiidurgudnaredszuus.8 mm. nfSoy
o PV Ha ' & v
Wouiutylanzhidaeguumnsemaney

1] b4

wugunnlveIRl0d e N Wudawdas 1°C aowifl uazniudlndamudnuinm
Uszan 30 soUABUIN
iioRveeligungisinigany Iima Bediates 9'c uda indeunlad Iy

3 4 3
nagouiudnageuidladmnads eadewdarhui 2 Jui Yadwam 1 Sind)
fudasuSiaiuane
& a ‘5' Aa 9 o 1 ' U = o a L4 o &R
doda tvaAudfAmihuesiieiis sgungivinmes Tuiline uaziiudin

iWuganuIWfidunald (Observed Flash Point)_

n

D

aanipe AUTHORIZED BY JUN PN
2/3
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‘Substance . ' 'Nominal Flash point
. o
7 2,2,4-Trimethylpentane -9
‘Toluene : 6
‘Octane 14
1,4~ Dimethylbenzene : 26
‘Nonane ‘ 7_32
' Cylohexanone . 43
"Decane ‘ 49
Hexanol-1 » 60
Undecane 63
'Dodecane 84
‘Tetradecane 109
‘Nonanol-1 109
‘Hexadecane 134

@13190 2 Certified Reference Material (CRM)

1Na13813984 :

- flenmnn 1 ¥euvw (Scope)

- AN-v012 msasToudeya
AR-v013 MINTIAOUANUNT BUYDUAS BT ONATOL
AR-v014 Mssudadrdu uazs ot
PANITUUNNIY :

- An-1024 - Result Recording for Flash Point-Abel Closed Cup (IP-170).

D

iy n aaniag AUTHORIZED BY Jun

PN
3/3
AA-A031
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

CQ-F701
CQ-F704
CQ-F705
CQ-F706/1
CQ-F707
CQ-F708
CQ-F709
CQ-F711
CQ-F713
CQ-F716
CQ-F717
CQ-F720
CQ-F721
CQ-F722
CQ-F726
CQ-F728
CQ-F729
CQ-F730
CQ-F731
LG-F137
LG-F166
LG-F167
LG-F168
LG-F173
LG-F184
LG-F193
LG-F195
LG-F201

LG-F208

NMARNUIN A.

LuUNasu

Training needs and training records *
Mamorandum *

Audit report status log *

Audit check list *

Corrective acton request *

Audit report (lead sheet) *

Audit report *

Customer complaint form *

Documentation action / request form (DAR) *
Documentation copy request form (DCR) *
Customer complaint log *

Supporting document registration *
Master list of document *

Control distribution *

List of document control *

List of documentation holder *

Internal audit form *

Reference document action / request form (RAR) *

Record registration list *

Blend note *

Calibration programming form*

Preventive maintenance programming form*
Equipment record form *

Incoming raw material information *
Blending sample record *

List of Equipment *

Maintenance & Calibration check card *

TudpAusaesinaitnun1magel =

TECHNICAL SERVICE RECORD FOR LUBRICANTS**

237



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62

LG-F218
LG-F502
LG-F504
LG-F505
LG-F511
LG-F513
SB-F137
SB-F145
SB-F173
SB-F201
SB-F208
SB-F218
SB-F503
SB-F505
AA-N001
AA-N002
AA-N003
AA-N004
AA-N005
AA-N006
AA-NO07
AA-N008
AA-N009
AA-N010
AA-N011
AA-N012
AA-N013
AA-NO15
ARA-NO16
AA-N017
AR-1018
AR-NO19

AA-N020

ANALYSIS REQUISITION FORM**

Sample check sheet for additive **

Sample check sheet for raw material (grease) **

Basic oil & Additive cargo pre-discharge test **

Sample check sheet for blending **

Sample check sheet for filling **

Blend note **

Sample card **

Incoming raw material information **
ludnifusegeiinIunIMngeL *

Technical service record (bitumen) **

Analysis requisition form for bitumen **

Sample check sheet for additive **

Bitumen car pre-discharge test **

Purchase order (for laborlatory) **

Registraton form **

List of Equipment **
wureimafunasnadinafinanswailwseaufia

Result recording for Viscosity saybolt furol (ASTM D-244) **
Result recording for residue and oil distillate by distillation (ASTM D-244) **
Result recording for flash point tag open cup (ASTM D-3143) **
Result recording for softening point of bitumen (ASTM D-36) **
Result recording for penetration of bitumen (ASTM D-5) **
Result recording for'cone penetration (ASTM D-217) **

Result recording for dropping point (ASTM D-566) **

Result recording for flash and fire point by cleveland open cup (ASTM D-92) **
Result recording for metal ocntent (SMS-2798) **

Result recording for density by digital meter (ASTM D-4052) **
Result recording for copper corrosion (ASTM D-130) **

Result recording for ASTM color (ASTM D-1500) **

Result recording for viscosity and viscosity index (ASTM D-455 and (ASTM D-2270

Result recording for flash point by pensky martens closed cup (ASTM D-93) **

Result recording for pour point (ASTM D-97) **

238



63
64
65
66
67
68

69

AR-N021
AA-N022
AA-N023
AA-N024
AA-N025
AR-N026

AR-N027

UNELER)

o and@sAaunnaNnRaguaa ldnsilasuuiladle o nedu
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Result recording for saybolt color (ASTM D-156) **

Result recording for conductivity (ASTM D-2624) **

Result recording for dry vapor pressure equivalent at 70 'C (ASTM D-5191) **
Result recording for distillation (ASTM D-86) **

Result recording for flash pint abel closed cup (IP-170) **
utuWafunsualdiinig

Laboratory test report **

v
1 £

u

=

Ao o & 1 v o a v m© Yo o
> L'anm'iqmn’lwwqmmmu’luu Tﬂﬂﬂﬂﬂﬂ'\i%@ﬂlﬂﬂﬂ@ﬂﬂqmu



TRAINING NEEDS AND TRAINING RECORDS 240

NAME : POSITION : SECTION :

TRAINING NEEDS * TRAINING REGISTRATION A D RECORDS

L
»
b,
_'
=
Qr
2
=,

(o]

2 nd Training

w
=
o
_|
=
o
=
=)

Q

TRAINING ITEMS

CODE NUMBER
INEED REGISTRATION DATE**
[TRAINING & ASSESSMENT DA
[TRAINEE/STAFF SIGNATURE
JASSESSED & AUTHORISED BY
INEED REGISTRATION DATE**
[TRAINING & ASSESSMENT DA
[TRAINEE/STAFF SIGNATURE
JASSESSED & AUTHORISED BY
NEED REGISTRATION DATE**
[TRAINING & ASSESSMENT DA
[TRAINEE/STAFF SIGNATURE
JASSESSED & AUTHORISED BY

register when a training need is identified, e.g. on new/revised proc./work inst., new/ revised job descriotion,
others (except minor change, e.g. correction of typing error, indicator change, tec.).

need registration date should be before trained date. Month and year is required, preferable with date.

assessor/trainer/supervisor signs on the block after the trainee has been trained and passed the learning assessment.

Doc.No.CQ-F701 (CQ-P706) March 2000
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MAMORANDUM
TO (Lead Auditor / Auditor)
From & Date i

AUDIT NOTIFICATION

Please carry out a Quality audit as detailed below :

Organisation

Address

Tel. No.

Contact

Audit Type

Audit Scope

Audit Dates

Audit Team
Notes
Quality Manager

Doc.No. CQ-F704 (CQ-P703, CQ-W705)

MAY 1999
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AUDIT CHECK LIST
FOR
QUALITY AUDIT NO. 1o
(PROCUDURED@™.. /5 & N s il . ................. )
NO. OF CHE@KLISIFRAGHY S . DNk o e ...
Prepared by A BRRRETIPRTY. S T
Indicator / Position e e s 2050000 000 - » P S
Date of Preparation L L
Reviewed by PPV R SV VURTTRURRRVIRY » 3
Date of Review PP

NOVEMBER 1999
Doc.No.CQ-F706 / 1 (CQ-P703, CQ-W705)
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CORRECTIVE ACTION REQUEST

CAR NO.

DATE:

CAR RAISED TO DEPARTMENT / SECTION

AUDIT / VERIFI. / NON-CONFORM. NO. :

CAR RAISED AGAINST CLAUSE OF THE QUALITY MANUAL / PROCEDURE / WI/ NON-CONFORMITY / ISO REQUIREMENT :

NON-CONFORMITY IDENTIFIED : (AUDITEE KEEPS THIS ORIGINAL WITH COPIES FOR AUDITOR / REPORTED AND OEQ)

LINE MANAGER SIGNATURE : INDICATOR :

DATE:

EXPECTED DATE FOR COMPLETION OF THE ACTIONS :

AGREED FOLLOW UP DATE :

CORRECTION AND CORRECTIVE ACTION (repair / rework / adjust the disposition and eliminate the cause to prevent recurrance of Ithe case) :

LINE MANAGER SIGNATURE : INDICATOR :

DATE OF COMPLETION :

PREVENTIVE ACTION (eliminate the caused of a potential nonconformity) :

LINE MANAGER SIGNATURE : INDICATOR :

DATE OF COMPLETION :

FOLLOW-UP DETAILS : (AUDITOR/REPORTED SHOULD FOLLOW-UP AND-CLOSE THE CARWITHIN THE AGREED DATE, BUT

NO LATER THAN 30 DAYS AFTER THE AGREED FOLLOW UP DATE)

(send completed original page to OEQ with a copy to the auditee)

FOLLOW-UP DATE : CLOSE OUT DATE:

AUDITOR/REPORTED SIGNATURE:

Doc.No.CQ-F707 (LG/SB-P106, CQ-P703, CQ-P707)

FEBRUARY 2000
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AUDIT REPORT AUDIT REPORT No. .....cccoiiiiiii,
(LEAD SHEET) PAGE.................... OF...........
AUDITED DEPT. / SECT.
LOCATION ACTIVITY

TYPE OF AUDIT

DATE OF AUDIT

TEL. NO. AUDIT CRITERIA
AUDIT TEAM
PERSONS CONTACTED PREVIOUS AUDIT DATE

PREVIOUS AUDIT REFERENCE

SUMMARY OF AUDIT

(AUDIT TEAM LEADER) (QUALITY MANAGER)
DATE : DATE :

Doc.No.CQ-F708 (CQ-P703, CQ-W705) MAY 2000
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AUDIT REPORT  |JAUDIT REPORT NO. ....oiiiiiiiiiiiiiienns

Entry Meeting :

Audit :

Exit Meeting :

Agreed CAR Follow - up Date :

(if anly)

General Observation :

(if anly)

Doc.No. CQ-F709 (CQ-P703, CQ-W705) NOVEMBER 1999
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CUSTOMER COMPLAINT FORM Ref. No. '&J
<
O
Reported by (SCOT Staff) : TO (Process Owner) : =
=
Date : Time : CC.: 2
Complaining organization or name & surname (tﬁﬁ”‘m@‘w) : Service station complained (motorist complaint) :
Address : Manager name and surname :
Tel : Acct. No. : Teo: Acct.No. :
Type of complaint Details of complaint : »
DELIVERY (D) E
STOCK (ST) 8
PROCE (PR) o
PACKAGE (P)
PRODUCT (PRD)
SAFETY / ENVIRONMENT (S/E)
MAINTENANCE SERVICE (M)
SERVICE (S)
PROMOTION (PM)
FRAUD (F)
OTHERS (O)
Customer contact and initial action after 48 hrs. of the complaint receipt (ixqm?ﬁmﬁi@é%@ﬂﬁﬂmm:ﬂwﬁwLﬁumﬁuﬁu) :
Identified root of the caused (izymmwﬁ”ﬂmmma) :
Correction and corrective active (svynisufilua n1sadpamsuasasiunafadeiasFaui lunsdiiansFal) :
e
[}
zZ
=
O
9]
%]
i}
(@)
o
= v @ g
Process owner signature : Completion date (INUANATA) :
Preventive action (szynisilesiumisnatiiyludneaspdneiisienaaieiiesasninulfiugnAnsetiuazseaw) :
Process owner signature : Completion date (d”wﬁlm”q Lﬂ?"ﬂ) :
Remare :
Department / division manager approval on the completed actions (29 Quality Manager approval :
= g
Signature : Date : Z |Signature : Date : LLl
— [©)
Doc.No.CQ-F711 (CS-P501, CQ-P704, CQ-W706) JUNE 2000
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DOCUMENTATION ACTION / REQUEST FORM (DAR)

To : QM From @ . |:| Amend
|:| New Issue
Document Title : |:| Cancellation
|:| * Immediate use required

Document Number :

Description of

request / reasons

Number of pages

Proposed by ...l i AN Dates. M. T ..
Agreed by : (if any)

(Line Manager) .......couiiriiiiiei et Do S, B ...,
Approved by

(Dept. Manager / Line Manager) .........occcooeveeeiiiini, Date, B RN ...

* Note : - This immediately used document will be effective after the approval of Department / Line Manager, and
the Quality Manager, and receipt of a controlled copy from Quality Administrator.

- The DAR and drafted page / s should be handed to QM soonest.

For use by QM Dept. BEIFINGL, 5 o

Date Receive : .o

Verfication and Assessment

I:I DAR approved.
I:I DAR pending

To be verified by QM

I:I DAR rejected

N Ot &

Doc.No.CQ-F713 (CQ-P701, CQ-W703) MAY 1999
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DOCUMENTATION COPY REQUEST FORM (DCR)

To . Line Manager From

Document Title :

Document Number :

Description of

request / reasons

Number of pages

Proposed by .o~ a1 ... 0 a8 v 1 6O Bois ey s NN O 17N 7D

APProved DY oo Date ..o,

(Line Manager)

Doc.No.CQ-F716 (CQ-P701, CQ-W702, CQ-W703, CQ-W704) MAY 1999
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CUSTOMER COMPLAINT LOG :

REF CUSTOMER DATE DETAILS OF COMPLAINT PLPE ROOT OF CAUSE ACTION PROCESS| DATE
No. OF COMPL. OWNER | CLOSED
Doc No. CQ-F717 (CQ-P704,CQ-W706)
Supporting Document Registration
Prepared by : SECTION :
No. Document Name / Title 1 st Revised 2 nd Revised 3 rd Revised
Approved Date Date Approved Date Date Approved Date Date
by Approved | Registered by Approved Registered by Approved Registered

Doc.No.CQ-F720 (CQ-P701, CQ-W704)
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MASTER LIST OF DOCUMENTS APPROVED BY :................ QM REVISION : ISSUE
Doc. No. Page Revision Issue Effective Remark Change From To Ref. DAR. No.
Doc.No. CQ-F721 (CQ-P701, CQ-P702, CQ-W703)
CONTROLLED DISTRIBUTION
Doc. No. Page Revision Issue Effective Remark Change From To Ref. DAR. No.
Doc.No. CQ-F722 (CQ-P701, CQ-W703)
LIST OF DOCUMENT CONTROL
No. Document Document Retention Time Remark
(Controlled and used in each department / section) Number Month / year whenever change

APPROVED BY :

DATE :

Doc.No. CQ-F726 (CQ-P701)
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LIST OF DOCUMENTATION HOLDER Approved Revision : Issue

Copy No. Recipient

Doc.No. CQ-F728 (CQ-P701)

INTERNAL AUDIT PLAN

Activity to be audited Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ANP = Audit not Performed, AS = Audit Schedule.

APR = Audit Performer & Reported, CARA = Corrective Action IXI IXI IXI IXI IXI

Response Accepted, FAR = Follow up Action Required, AC = Audit Complete ANP AS APR CARA FAR AC

Doc.No. CQ-F729 (CQ-P703, CQ-W705)
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REFERENCE DOCUMENT ACTION / REQUEST FORM (RAR)

To : From : New

Document Title : Amend

Document Number :

DS tION Of |
REGQUEST /TS ONS |t e
No. of pages / volumes in the attaChment] .. ..o e
Proposed by ..o Date oo
APProved By ..o Date ..o

(Dept. Manager)

Doc.No.CCQ-F730 (CQ-P701, CQ-W704)MAY 1999

RECORD REGISTRATIO LIST

RECORD | CODE | SUPPLIER | CUSTOMER | RETENT | LOCATION | AUTHORIZED REMARK
NAME PERIOD

Doc.No. CQ-F731 (CQ-P710)
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PROGRAM : SHELL COMPANY OF THAILAND DATE :
CNT/SYS : Blend Note TIME :
USERID : PAGE :
Plant : Blend Date :
Blend No. : Holding Tank :
Product Required : Batch :
Material Code : Status :
Quantity to Blend : Last change Date :

A) Components Requirements Formulation :
Component Material Storage Batch Batch % weight Planned Actual uom Correction Total

Code Location Date Quantity Quantity Quantity Quantity

Quantity Produced
B) Routing Specifications

|Operation No. Work Center Instruction Control Key Date / Time Start Date/Time : End Remarks
B/T No......... Previous Grade @.......cocoeoviiiiiiii Flush Required : Y/N........... With o
H/T No......... Previous Grade @.......cocoooviiiiiii Flush Required : Y/N........... With T

C) Laboratory Test / Results for Inspection Lot :

Test Id Lab Control Method uom Minimum Maximum Target Lab Result Lab Result
after Adjust
GRQtY oo, Batch @i Density 30 C t..ooooo
Draint @i Batch @i Density 30 Ciivvvvvvevieneennes
UD Signed f..oi Signed™ gl - - REETS—
Sample Received in Lab Date PP Time e
All Test Result Ready Date PP Time PP
Is Blend Correction Required PP If Yes - Viscosity el Metal.......oooiii other.....cooeviiiiin,
Is Resample Required [T U T 9 Remarks 1. e €. 27 )
Blend Release by Laboratory Date [T Y © Y Time
Blend Release for Filling Date Time
Released by R'BEMEMRBeTI NS
Date

End of Report

March 2000
Doc.No.LG-F137 (LG-P101,P104,P401,P402,P405,P406,P507 , W412,W418,AA-1012,AA-1014)
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CALIBRATION PROGRAMMING FORM

EQUIPMENT | INVENTORY| FREQ. PREVENTIVE MAINTENANCE SCHEDULE FOR YEAR
NAME NUMBER | TIME/YR.| LOCATION | JAN B MAR APR | MAY JUN JUL AUG | SEP OCT NOV DEC
cc.CNS Engineering Sec.
Prepared by @i Agregl byl . 5 . . i - 88 0N Agreed by oo
(PM by CNS Eng.)
Doc.No.LG-F166 (LG-P205, W219, W423,aA-21017,1023)
PREVENTIVE MAINTENANCE PROGRAMMING FORM
EQUIPMENT | INVENTORY| FREQ. PREVENTIVE MAINTENANCE SCHEDULE FOR YEAR
NAME NUMBER | TIME/YR.| LOCATION | JAN FEB MAR APR | MAY JUN JUL AUG | SEP OCT NOV DEC
cc.CNS Engineering Sec.
Prepared by @i Agieedibl 4.8 L. A MAiem At B N ] Agreed by oo

(PM by.CNS Eng.)

Doc.No.LG-F167 (LG-P2025, W315, W421, W432,AA-2017,21022)
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EQUIPMENT RECORDING FORM

EQUIPMENT NAME & i e e e e e

INVENTORY NO.

DATE PLEASE CHECK ACTIVITY REMARKS
CALIBRATION PM
Doc.No.LG-F168 (LG-P202, P205,W220,W401,AA-1013,2017,2022,2023)
BLENDING SAMPLE RECORDS
RECORD NO......oouiiiiiiiiiiiitece s DATE © oot
TIME PRODUCTS BATCH NO. B/T LAYER | SAMPLING BY | LAB.RECEIVED TIME | BY REMARKS
B/T= BLENDING TANK
T= TOP SAMPLING
B/T= BOTTOM SAMPLING SIGN & e

Doc.No.LG-F184 (LG-P203,P-204,W-208, AA-21014)




256

Incoming Raw Material I nformation

No:-

DATE :-
Type of Product Type of Delivery
O Ac60/70 O Buk
O Additive O Drums
O others O Packed
O Others
Product Name Batch No. Lot.No.
Indent No. To LT Delivered Date
Quantity :
Signed by
Total Samples : (Packed Product)
Signed by
Date
(LABORATORY USE ONLY) DATE :-
No. of Sample to LAB
Sample Details
Test Results
Remarks
Signed by
Date

Doc.No.LG-F173 (G-P102,P203,P207,P501,P502,W113,W208,W401,AA-1014) February 2000
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SECHON 1o

Date P

No.

Equipment Name

Inventory Number

Doc.No.LG-F193 (LG-P202, P205,AA-1017,2022,1023)

MAINTENANCE & CALIBRATION CHECK CARD

. 5 1 .0 - i
“IHSPECTION > ;
: .".DATE () :. LI r“:x'r . !N’TJALo -.c‘ ] .

. et
. . . % i
. ]
1
= 1
&

’ 'f - : seranato E trde

Doc.No.LG-F195 (LG-P202, P205,W315,W421,AA-1017,2022,21023)
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[ % [~ (% 1 ‘o
al‘l.l"\ﬂ Lﬂ‘l.ll?l’mzl'mﬁmun'l%‘ﬂmﬂ@u

Uszinnenasing -
Aaaging Lub.Blending (6 months) Aaa2in9 Lub./Grease Additives/Ingradient/Base oil (6 months)
Aaaging Pack Filling (6 months) Fa88iNg Grease Finished Product (6 months)
Finating Bulk Filling (6 months) other......ccooo.....

Junmaual |gaaunnuFAatie| NI ATY | BNIwaaIn | Asudnuue | SuiRauil NN2LUR)

. v

dnaannalas [Nne

s

22814

Doc.No.LG-F201 (LG-P507, LG-W570, AA-2014)

BASIC OIL & ADDITIVE CARGO PRE-DISCHARGE TEST

From : Bulk Section Date :

To : CNS Laboratory

Tanker's Name
Tanker Alongside Date :

Tanker Alongside Time :

Time Density
Piority Product Carried Sample Release @ 15°C Release by Remark
To LAB From LAB (Kg/Lt)

(General Shift Supervisor)

Doc. No. LG-F505 (SB-P501, AnN-1014)
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TECHNICAL SER\/IC - RECORD FOR LUBRICANTS
20N\\////74

Doc.No. L G-Fz0s (LG-Ps17, AAN-U012, AN-V014)

Doc.No.LG-F502 (LG-P501, AA-1012, AA-1014) a e

QW’]@Q NIUURINEAEL
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SAMPLE C_ = SHEET FOR ADDITIVE
I/

Doc.No.LG-F503 (LG-P501,P-502, An-21012, AR-1014)

SAMPLE CHECK SHEET FOR RAW MATERIAL (GREASE)

oJ

9109419

4 ~~ Q

=i

f]lc

QW’]&QﬂiﬂﬁJﬁ?ﬁV]E"lﬁ&l

Doc.No.LG-F504 (LG-P502, Ap-1012)
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ANALYSIS REQUISITION FORM

Requisition NO........cooeiiiii

Date: ..o, Time @ .

SAMPLE (S) FROM :

|:| Normal |:| Urgent Required Date : .............

Customer Code

Formal Report Required for :

Product

Q1Y NEW | USED | OTHER Detail of Sample

REMARK :

TEST ITEMS

Tests Required For Remarks

10

1"

12

13

14

15

16

Sample Receiving Date : ........ccocoiiiiiiinn, Time :..........Chemist Signature : ..o

Lab.Report No. & ..o Date &

Doc.No.LG-F218 (LG-P517, AA-2014)

March 2000
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SAMPLE CHECK ET FOR BLENDING

Doc.No.LG-F511 (LG-P503, AA-1012, AA-2014)

Doc.No.LG-F513 (LG-P504, AR-2012, AA-1014) I 5

QW’]@QﬂiﬂEﬁ\IW} VgAY

"))
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PROGRAM : SHELL COMPANY OF THAILAND DATE :
CNT/SYS : Blend Note TIME :
USERID : PAGE :
Plant : Blend Date :
Blend No. : Holding Tank :
Product Required : Batch :
Material Code : Status :
Quantity to Blend : Last change Date :

A) Components Requirements Formulation :
Component Material Storage Batch Batch % weight Planned Actual uom Correction Total

Code Location Date Quantity Quantity Quantity Quantity

Quantity Produced
B) Routing Specifications

|Operation No. Work Center Instruction Control Key Date / Time Start Date/Time : End Remarks
B/T No......... Previous Grade @.......cocoooviiiiiie Flush Required : Y/N........... With o
H/T No......... Previous Grade @.........ccooviiiiiiiiiiiii Flush Required : Y/N........... With

C) Laboratory Test / Results for Inspection Lot :

Test Id Lab Control Method UoM Minimum Maximum Target Lab Result Lab Result
after Adjust
GRQtY oo, Batch @i Density 30 Ctoooov
Draint @i Batch @i Density 30 Ciovvvvvievincennes
UD Signed foi SignedSal. - i
Sample Received in Lab Date e Time e
All Test Result Ready Date PP Time PP
Is Blend Correction Required P PP If Yes - Viscosity Lo Metal......ooooiii other.....cooeviiiiiiin,
Is Resample Required [T sun. T 9 X Remarks 19 16 € Y2\ 6
Blend Release by Laboratory Date [T N © Y N Time
Blend Release for Filling Date Time
Released by S'LMTMBFINSE
Date

End of Report

March 2000
Doc.No.SB-F137 (SB-P104,P204,P503,P504,W203/C4,AA-UA0124AA-U014)
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SAMPLING CARD

GRA DD . .. TANK
BA T CH e LEVEL: .
DA T E LAB RECOMMENDATION
SAMPLE N i PASS:.....o FAIL : oo
TIME QU e e e, SIGN: .
Doc.No.SB-F145 (SB-P203, An-1014)
Bitumen
Gl U < % Y d‘ |
VIUNUAIYININNIHUDIINAGOU

Uszianaieda -

19819 Raw Material /29813 Technical service Other ..

{19814 Finished Product #1984 Filling product

Tupaoudl | aowiifiuiies | vinamysy | vangmvoa | asusivmua Sundow/il HINItie)
1heenhalae|  Nnafed1s

Doc.N0.SB-F201 (SB-Ps02,Ps03,Ps04,P517,Ps18, Ws20, AA-11014)

BITUMEN CARGO PRE-DISCHARGE TEST

From : Bulk Section Date :
To : CNS Laboratory
Tanker's Name
Tanker Alongside Date :
Tanker Alongside Time :
Time Density
Piority Product Carried Sample Release @ 15°C Release by Remark
To LAB From LAB (Kg/Lt)
Signature :..............

(General Shift Supervisor)

Doc. No. SB505 (SB-P501, AN-U014)
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Bitumen

Incoming Raw Material I nformation

No:- DATE :-
Type of Product Type of Delivery
O AC60/70 O Bulk
O Additive O Drums
O Others O Packed
O Others
Product Name Batch No. Lot.No.
Indent No. To LT Delivered Date
Quantity :
Signed by
Total Samples_: (Packed Product)
Signed by
Date
(LABORATORY USE ONLY) DATE :-

No. of Sample to LAB

Sample Details

Test Results

Remarks

Signed by

Date

Doc.No. SB-F173 (SB-P102,P208,P502,P504,W208/1,W208/2), W211,AA-1014) October 1999
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Sample Out
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TECHNICAL SERVICE RECORD (BITUMEN)
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Doc.No. SB-F208 (SB-Pso7,Ps17, AA-1012,AA-21014)

MAVINHA

NOIS

)L1INSTA

JIALL

SAMPLE CHECK SHEET FOR RAW MATERIAL ( BITUMEN )

HOLVd

HNVN

JO'ON

NI HINLL

aLvda

Doc.No. SB-Fs03 (SB-Ps02,SB-Psos, AR-U014)
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BITUMEN

ANALYSIS REQUISITION FORM

From @, Requisition NO........cooviiiii

To: Date: ..o, Time

SAMPLE (S) FROM : ] Normal [] urgentRequired Date : .............

Formal Report Required for :

Customer Code......c.veuuvevnnn.., AM. B/M..oieiieiin E EI

Product QTY NEW | USED | OTHER Detail of Sample

REMARK :

TEST ITEMS Tests Required For Remarks

A B C D e F

10

1"

12

13

14

15

16

Sample ReceivingDate : ...........ocoeviiiiiini, Time :..........Chemist Signature : ..........cccooiiiiii

Lab.Report No. & ..o Date &

Doc.No.SSB-F218 (SB-P407,P-517, Ap-21014) March 2000
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The Shell Company of Thailand Limited TEL : 262-7112

10 Soonthornkosa Road, Klongtoey, Bangkok 10110 FAX : 262-7429

PURCHASE ORDER (FOR LABORATORY)

Supplier : Date :

Deliver to : No.:

Delivery Date

Contact Persor :

Detail : Quantity

10 .

Attach :
O Certification O MSDS O Other

Request by :

Approved by :

** Please confirm return by FAX . Tel 262-7429 **

WHILLALENANT : AA-WO001 (AA-1015,2018) AANAN 1999
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REGISTRATION FORM

PENLGERN P PLERN
Sud LIANE Fasaatne wangaudd | duausa anelLdu ansazmeauan | susqathe | laisusa AneLdu 185U VNG
(2azLRen) 89 g9
PNNELATLBNANT - AA-N002 (AR-1014)
(Main Equipment) Section :
Date
No. Equipment Name Model Manufacturer Supplier Serial No. | Inventory Year Manual Remarks
No. Installation

PUNLLAULBANEATT : AA-W003 (AA-1017)
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LLUUV\I@%‘Nﬂ’]‘JLﬂULLﬂ$ﬂ’]ﬁ‘L‘lJﬂﬂﬁlﬂﬂﬂ’1%‘Lﬂ&I-Lﬂ’é‘ﬂQLLﬂ’J

= = v
szian ATAN L LAFANLNA
TBTUR oo YUIR o
[ & < [
AMUIUAUATIBEABN e LIATMUNITINL
TAHVEILVAB] ..ottt e
R | Swouidudn [Suuiiiean| Swsunania| duiidle |Sunusens asda NANELR

PNNELALBNANT : AR-WO04 (AR-1018) RAIAN 1999




271

Result Recording for Viscosity Saybolt Furol (ASTM D-244)

VISCOSITY (3un#) = 19an#9mlé X CORRECTION FACTOR, F

CORRECTION FACTOR, F=V/T
V = VISCOSITY 283 STANDARD
T = namsluadidalifigaimgd 37.8 °C
Date. oo
No. Product Batch No. Tube No. Correction factor (F)| Time (sec) Temp. (°C) Viscosity (sec) Tested by Verified by Remarks
Repeatability and Reproducibility Report
Test temperature, °C Viscosity, S Repeatability Reproducibility WSORRLy <200 sec : Report the rusult to the nearest 0.1
25 20 - 400 5 15 Viscosity >= 200 sec : Report the rusult to the nearest whole number.
50 75 - 400 9.6 21
PUILLAULANEATT : AR-WO05 (AA-2010)
Date......coooviiiiiiin
No. Product Batch Wt. Of still | Wt. Of sample| Gross wt. Gross wt. At | Wt. Of residue % of Vol. Of oil % of oil Equipment | Tested | Verified Remarks
() (@) at 260 °C (9) | room temp. (g) (9) Residue (ml) | (F/B)*100 | Status By By
(A) (B) (C) (D = C+1.5) (E=D-A) | F=(E/B)* 100 (F)
Repeatability and Reproducibility Report

1) Repeatability = 1.0% wt.

2) Reproducibility = 2.0% wt.

Report the result to the nearest 0.1

PUILLAULBNATT : AA-WO06 (AA-A011)
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Result Recording for Flash Point Tag Open Cup (ASTM D-3143)

Date. oo
No. Product Batch Flash Point °C Equipment Status Tested by Verified by Remarks
Repeatability and Reproducibilit Report

Repeatability = 10'C

Reproducibility = 15'C Report the result to the nearest whole number

PUNELAULANEATT : AR-NO07 (AA-8012)

Result Recording for Softening Point of Bitumen (ASTM D-3e)

Weight of ball (g)..........ooovveviiiiinnnnn.

No. Product BATCH Softening Point | Average (°C) Equipment Status Tested by Verifiied by

Average (°C)

Remarks

Repeatability and Reproducibility Report
Repeatability <= 1.2 °C Report the result to the nearest 0.2

Reproducibility <= 2.0 °C

PUILLAULANATT : AA-W008 (AA-4013)
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Result Record for Penetration of bitumen (ASTM D-5)

ANENARDU
Date...cee oo, f&mﬂfnnm(NEEDLE & SHALF) ()i e A A OUUDANAREL (°C) .
PENERATATION TIME (317 ..o
No. Product Batch Penetration (0.1 mm.) Average penetration (0.1 mm.) Equipment status Tested by Verified by Remarks
Repeatability —Ea_proajcialit_y__ =B\ Ny - Report
A1 PENERATION HARNNIAINANIINAGAL A1 PENERATION NARNNIANNANIINAGaL  Report the result to the nearest whole number.
AN 50 1 gl Andn 50 4 ingl
60 uazgandn 4 idael 60 uarganda 11 vidael

PUNELAULANEATT : AR-N009 (AA-6014)

v

Result Record for Cone Penetration ASTM D-217)

Date.....oeieeeieie i UIMUNNA (NEEDLE & SHALF) (M58 vveieeteiineeeeee e QUUDUNATOU (OC) ..o
PENERATATION TIME (JMI1) -ttt GREASE WORKER (STOKE/MIN) ...ttt
No. Product Batch Worked penetration Avg.worked penetration| Unworked penetration | Avg. unworked penetration Equipment | Tested by | Verified by | Remarks
(0.1 mm.) (0.1 mm.) (0.1 mm.) (0.1 mm.) status
Penetration Peneration Range Repeatability = Reproducibility Report
Unworked 85 -475 8 Ny 19 #1129 Unworkded Penetration and Worked Penetration : Report the result to the nearest 0.1

Worked 130 - 475 7 HY 20 MUY
Prolonged worked 130 - 475 15 ©e 27 nile
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Result Recording for Dropping Point (ASTM D-566)
Date.....covviiiiiiiiiiiie
No. Product Batch Result Equipment Tested by Verified by Remarks
Auto Manual Average Status
1st 2nd
Report
Report the result to the nearest whole number

Repeatability and Reproducibility

REPEATABILITY =7°C

REPRODUCIBILITY =13°C

PHILLALBNENT - AR-WO11 (AR-A016)
Result Recording for Flash and Fire Point by Cleveland Open Cup (ASTM D-o2)

Date......ooovviiiiiiiiii Calculation : Corrected Flash and Fire Point = Observed Flash and Fire Point + 0.033 (760-Ambient Barometric Pressure)
No. Products Batch Ambient Expected Observed Corrected Equipment Tested by Verified by Remarks
Barometric Flash Flash Fire Flash Fire status
Pressure Point Point Point Point Point
= 8C Reproducibility : Flash Point = 18C Report
Fire Point = = 14C Report the result to the nearest whole number.

Repeatability : Flash Point

Fire Point

Report : When the ambient pressure <,

= 8C

When the ambient pressure = 760 mm Hg, report to the nearest the whole number

>760 mm Hg, round up and round down the corrected flash point to the nearest 1.0 'C respectively.

AUNELAULBNATT : AA-W012 (AA-R018)
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Result Recording for Metal Content (SM S-2798)

Date..........coooviiiiii
No. Product Batch Result (% wt) Equipment Tested by Verified by Remarks
Ba Ca Mg Zn P Status

Repeatability Reproducibility Report

Ba=0.0353 * X P =0.0509 * X Ba=0.1649 * Y P =0.0706 * Y Report the result to the nearest 0.0001
Ca=0.0366*X  Zn =0.0174 * (X +0.15) Ca=0.0839*Y Zn=0.0404 * (Y +0.15)

Mg =10.0457 * X Mg=0.1255*Y
X = mean concentration of the two result Y = mean concentration of the two result

UNLLAULBDNANT : ﬁﬂ-WO" 3 (ﬂﬁ-@(ﬂ 9)

Result Recording for Density by Hydrometer Method (ASTM D-1298)

Date.........oovviiennnn
No. Product Batch Observed Temperature Observed Density Density Equipment Tested by Verified by Remarks
Bee After Values @15C @30C status
(Kg/L) (Kg/L)

Product Temperature Range Repeatability Reproducibility Report

Transparent Liquids -2t024.5 0.0005 0.0012 Report the result to the nearest 0.0001

Opaque Fluids -2t024.5 0.0006 0.0015

PUNELAULANEATT : AR-NO14 (AP-2020)




Result Recording for Density by Digital Density Meter (ASTM D-4052)

276

Date...........ooeviinl.
No. Product Batch Observed | Observed Density Density Equipment Tested by Verified by Remarks
Temperatur Value @ 15C @30C status
e (KglL) (Kg/L)
Temperature Range Repeatability Reproducibility Report

0.68 - 0.97 Kg/L

0.0001

0.0012

Report the result to the nearest 0.0001

PUILLAULBANATT : AA-WO15 (AA-4020)

Result Recording for Copper Corrosion (ASTM D-130)

Product

Batch

Result

Equipment Status

Tested by

Verified by

Remarks

PUNELAULANEATT : AR-NO16 (AA-6021)
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Result Recording for ASTM Colour (ASTM D-1500)

Date...................ol
No. Product Batch ASTM Colour Equipment Tested by Verified By Remarks
Status
Note : 1) Repeatability, r = 0.5 colour unit Report
2) Reproducibility, R = 1 colour unit Report the result for "........... ASTM Color"

PULLAULBANATT : AR-NO17 (AA-8022)

Result Recording for Viscosity and Viscosity Index (ASTM D-445 and ASTM D-2270)

Date....oi
No. Product Batch Temperature | Sample type |Column| Tube Factor Result VI. [ Equipment| Tested | Verified | Remark
40 °C |100 °C| __ . Blendin | No. No. Auto Manual status by by
Filling
g
Repeatability Reproducibility Report
Base Oil at 40 & 100'C 0.0011X Additive at 100'C 0.00192X Base Oil at 40 & 100'C 0.0065X Additive at 100'C 0.00862X Report the VI to the nearest whole
number.
Formulated Oil at 40 & 100'C 0.0026X Gas Oil at 40'C 0.0043(X+1) Formulated Oil at 40 &100'C 0.0076X Gas Oil at 40'C 0.0082(X+1)
Residual Fuel Oil at 80 & 100'C 0.013(X+8) X =The average of results being Residual Fuel Oil at 80 & 100'C 0.04(X+8) X = The average of results being compared Report the Viscosity to the
compared foue significantfigures.
Residual Fuel Oil at 50'C 0.015X Residual Fuel Oil at 50'C 0.074X

PULLAULBANATT : AA-N018 (AA-8024)



Result Recording for Flash Point by Pensky-Martens Closed Cup (ASTM D-93)

Date.................... Calculation :
Corrected flash point = Observed Flash Point + 0.033(760-Ambient Barometric Preesure)
Procedure Ambient | Expected Observed | Corrected | Equipment
No. Product Batch A B Barometric Flash First test Flash Flash Status Tested by | Verified by Remarks
Pressure Point Point Point
Procedure A Repeatability = AX ; A=0.035,B=0.078, X = reported result in C Procedure B Repeatability =5
Reprocucibility = BX Reprocucibility =10

Report When the ambient pressure <, >760 mm Hg, round up and round down the corrected flash point to the nearest 0.5 'C respectively.

When the ambient pressure = 760 mm Hg, report to the nearest the whole number.

PUNELAULANEATT : AA-NO19 (AA-8025)

Result Recording for Pour point (ASTM D-97)

Date...........oooiiiiii
No. Product Batch Probe Number Result Equipment Tested by Verified By Remarks
°C Status
Repeatability and Reproducibility Report
Repeatability = 3°C Report the result to the nearest whole number.
Reproducibility = 6°C

PUNELAULANEATT : AR-N020 (AA-8026)




Result Recording for Saybolt Colour (ASTM D-156)

279

Date......cooviiiiii
No. Product Batch No. of Colour Standard Depth of Qil, in Saybolt Colour Equipment Tested Verified Remarks
F—— e~ s (mm) (*See Table 1) Status By By
Repeatability and Reproducibility Rgpout
1) Repeatability, r = 1 colour unit Report the result for "Saybolt color...............
2) Reproducibility, R = 2 colour units
PULLAUDNATT : AR-NO21 (AA-8027)
Result Recording for Conductivity (ASTM D-2624)
Date..........coooevviiiiinnnnn, g y
No. Product Batch Conductivity, pS/m Test Temperature Equipment Tested by Verified by Remark
41 42 ('C) Status
Repeatability and Reproducibility Report
Conductivity (pS/m) 1 15 20 30 50 70 100 200 300 500 Report the result to the nearest 1 pS/m
Repeatability 1 1 1 2 3 4 10 14 21
Reproducibility 1 3 4 6 10 13 17 32 45 69

PUNLLATLENANT : AR-W022 (AA-R028)
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Result Recording for Dry Vapor Pressure Equivalent at 70°F (ASTM D-5191)

Date...........covevennnns Calculation : DVPE = (0.965 x Total Pressure) - 3.78, kPa
No. Product Batch Test Temperature | Total Pressure DVPE Equipment Tested by Verified By Remarks
°C (kPa) (kPa) status
Repeatability and Reproducibility Report
Repeatability = 0.0087 (DVRP + 124) Report the result to the nearest 0.1 k Pa (0.01 psi).
Reproducibility = 0.0161 (DVRP + 124)

PNNELAULANEANT - AR-W023 (AR-A029)

Result Recording for Distillation (ASTM D-86)

No. Product Batch Baromatric p. IBP. 10% 20% 50% 90% FBP. Residue Loss Equipment Tested by Verified by Remarks

(mm.Hg) 'C © © © © (6 %ovol. % Vol. Status

Repeatability and Reproducibility (Automated and Manual)

Collected, % Repeatability (‘'C)  Reproducibility ('C) Collected, % Repeatability ('C) Reproducibility ('C)
IBP. 3.5 8.5 20-70% 1.2+1.42S 2.9+43.97S S@10-80% = 0.05[T(V+10)-T(V-10)]
2% 3.5 2.6+1.92S S@5% = 0.1(T10-TIBP.) 80% 1.2+1.42S 3.0+2.64S S@10-80% = 0.05[T(V+10)-T(V-10)]
5% 1.1+1.08S 2.0+2.53S S@5% = 0.1(T10-TIBP.) 90-95% 1.1+1.08S 2.0+2.53S S@90% = 0.1(T90-T80)
10% 1.2+1.428 3:0+2.64S S@10-80% = 0.05[T(V+10)-T(V-10)] FBP. 3.5 10.5 S@95% = 0.2(T95-T90)
Report 1. Manual Method;Volumetric and temperature reading to the nearest 0.5'C 2. Automatic Method;Volumetric reading to the nearest 0.1'C and temperature reading to the nearest 0.1 or less.

WUNLLATLBNEAT - AR-W024 (AR-RO30)




Result Recording for Flash Point-Abel Closed Cup (1P-170)
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Date............ccviiiiiine
No. Product Batch Equipment | Observed F/P | Corrected /P | Equipment Tested By Verified By Remarks
Status (T, °C) (T, °C) Status
Repeatability and Reproducibility Report

1) Repeatability, r

2) Reproducibility, R =

= 1.0 deg.C

1.5 deg. C

3) Pressure : convert to kilopascals using the equation, kPa =mmHg (0.1333) or kPa = mbar (0.1)

4) Degrees Celcius : °C = (°F - 32)(5/9)

5) Corrected Flash Point, T =T, + 0.25 (101.3 - P)

6) Report the corrected result to the nearest 0.5 deg. C

Report the result to the nearest 0.5 .

WUNLLATLBNEAT - AR-W025 (AR-RO31)
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company.......coovvviiiiiiinn. TEL. 2627112

10 Soonthornkosa Road, Klongtoey,Bangkok 10110 FAX. :262-7429

LABORATORY TEST REPORT

Product : ‘

Customer name L/ : Reﬁ No.
Sample No. E Report date
Sample Detail : - P77 | DTN
TEST ITEMS METHOD UNIT RESULTS
Remark :

Chemist

Labortory Assistant

Reported Results Refer to submitted sample(s) only
nNELaULands : AR-N027(AA-1012)
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i siensinseaiie
(List of Equipment)
No Equipment name Model Supplier | Serial No. [Inventory Year Remark
No. Installation

1 |Penetrometer PNR 10 |Chemical H.| 40405512 [ GO0001 Feb-92
2 [Mettler FP 90 FP 90 Mettler N 99002 | G 0006 Feb-98
3 [Tag Open Cup - Chemical H. D6 B 0014 Jan-89
4 |Saybolt Furol Viscometer | K-214 A Koehler 37 B 0018 Jan-89
5 |Automatic Flash Point ISL] PMFP 93 | Chemical H. 396 L 0005 Jul-97
6 |Automatic Flash Point (ISL] FP 935 G | Chemical H. 287 L 0006 Jul-97
7 |Flash Point PMCC (manual - Herzog 921242 | L 00022 Dec-92
8 [Auto Pour Point (ISL) CPP 97-2 | Chemical H. 223 L 0026 Oct-95
9 |Auto Pour Point (ISL) CPP 97-2 | Chemical H. 222 L 0027 Oct-95
10 |Cannon Auto Viscometer [CAV 4 PC|Chemical H. 4346 L 0030 Oct-95
11 [Cannon Auto Viscometer |CAV 4 PC|Chemical H. 4392 L 0031 Aug-95
12 |Density Meter DMA 48 Paar 184298 L 0032 Jan-96
13 |ICP P-1000 ([Perkin Elmer| 147604 L 0033 Mar-81
14 |Auto Pour Point (HERZOG M Hab 98852382 | L 0047 May-97
15 |Auto Pour Point (HERZOG M Ilab 98852383 | L 0048 May-97
16 |Flash Point (Abel) - - 746 M 0021 80
17 |Automatic Distillation - Herzog - M 0022 Oct-85
18 |Automatic Distillation - Herzog - M 0023 Oct-85
19 |Automatic Distillation - Herzog 7 M 0024 Oct-85
20 [Automatic Distillation - Herzog - M 0025 Oct-85
21 [Automatic Distillation 3 Chemical H. k M 0026 Nov-95
22 [Automatic Distillation - Chemical H. - M 0027 Nov-95
23 |Color Comparator - - 59/07 M 0028 80
24 [Saybolt Chromometer D 156 - - M 0030 80
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Equipment PENETROMETER
Model PNR 10
Supplier Chemical H.
Serial No. 40405512
Inventory No. G 001

Year Installat Feb-92
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Equipment METTLER FP 90
Model FP 90
Supplier METTLER
Serial No. N 99002
Inventory No. G 006

Year Installat Feb-98
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Equipment TAG OPEN CUP
Model -
Supplier Chemical H.
Serial No. D6
Inventory No. B 0014

Year Installat Jan-89
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Equipment SAYBOLT FUROL
VISCOSITY
Model K-214 A
Supplier KOEHLER
Serial No. 375

Inventory No. B 0018
Year Installat Jan-89
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Equipment FLASH POINT
Model -
Supplier HERZOG
Serial No. 921242

Inventory No. L 0022

Year Installat Dec-92
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Equipment FLASH POINT
Model PMFP 93
Supplier Chemical H.
Serial No. 396

Inventory No. L 005

Ezﬁ*““*“"'""""“"“"" il Year Installat Jul-97

1lsziaanuaevie

3

a

UAAYDL

e
an

n/a/Al ANUAINY AN s Ty




287

nuidlenlszTamSeaiie
Equipment AUTO POUR POINT
Model CPP 97-2
Supplier Chemical H.
Serial No. 223

Inventory No.L 0026
Y ear Installat Oct-95
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Equipment CANNON AUTO
VISCOMETER
Model CAV 4 PC
Supplier Chemical H.
Serial No. 4346

Inventory No. L 0030
Year Installat Oct-95
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Equipment CANNON AUTO
VISCOMETER
Model CAV 4PC
Supplier Chemical H.
Serial No. 4392

Inventory No. L 0031
Y ear Installat Oct-95
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Equipment DENSITY METER
Model DMA 48
Supplier PAAR
Serial No. 184298
Inventory No. L 0032

Year Installat Jan-96
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Equipment ICP
Model P-1000
Supplier PERKIN ELMER
Serial No. 147604

Inventory No. L 0033

Year Installat Mar-81
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Equipment AUTO POUR POINT
Model M
Supplier ILAB
Serial No. 98852382

Inventory No. L 0047

Year Installat May-97
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Equipment AUTO POUR POINT
Model M
Supplier ILAB
Serial No. 98852383
Inventory No. L 0048

Year Installat May-97
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Equipment FLASH POINT
(ABEL)
Model -
Supplier -
Serial No. 746

Inventory No.M 0021

Year Installat 80
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Equipment AUTO DISTILLAITON
Model -
Supplier HERZOG
Serial No. -

Inventory No. M 0022

Year Installat Oct-85
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Equipment AUTO DISTILLAITON
Model -
Supplier HERZOG
Serial No. -
Inventory No. M 0023

Year Installat Oct-85
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Equipment AUTO DISTILLAITON
Model -
Supplier HERZOG
Serial No. -

Inventory No. M 0024

Year Installat Oct-85
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Equipment ' AUTO DISTILLAITON
Model -
Supplier HERZOG
Serial No. -

Inventory No. M 0025

Year Installat Oct-85
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Equipment AUTO DISTILLATION
Model -
Supplier CHEMICAL H.
Serial No. -

Inventory No. M 0026

Year Installat Nov-95
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Equipment AUTO DISTILLATION
Model -
Supplier CHEMICAL H.
Serial No. -

Inventory No.M 0027

Year Installat Nov-95
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Equipment COLOR COMPARATOI
Model -
Supplier -
Serial No. 59/07
Inventory No. M 0028

Year Installat Mar-00
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Equipment SAYBOLT

CHROMOMETER
Model D 156
Supplier -
Serial No. -

Inventory No. M 0030

Year Installat 80
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