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PHAN 1 GIOI THIEU

1. MUC PiCH

Tiéu chuan qubc t& ISO/IEC 17025 "Yéu cau
chung vé ning luc cta phong thir nghiém va hiéu
chuan" d& cép cic yéu cu hé thong quan 1y va cac
yéu cau ky thuat cho cic phong thi nghiém ap
dung. Céac yéu cau trong tiéu chuin trén duoc xay
dung dé ap dung cho tit ca cac linh vuc thir
nghiém va hiéu chuan do vdy Van phong cong
nhan chat luong xay dung thém céc tai liéu bod
sung dé dién giai cho ting linh vuc hiéu chuan
hodc thir nghiém cu thé cling nhu cho céac k¥ thuat
thir nghiém, hiéu chuan.

2. PHAM VI AP DUNG

Tai liéu nay dé cap cac yéu cau chi tiét va cu thé
dé 4p dung cho cong nhan ddi véi cac phong thir
nghiém (PTN) thudc linh vuc Do luong/ hiéu
chuén.

Céc yéu cau cong nhan cho cac PTN hiéu chuan
khong phu thude vao qui md cia PTN, sb lugng
cac phép thir nghiém ma PTN thyc hién hodc sb
luong nhan vién.

3. CHUAN MUC CONG NHAN

Chuén myc dé cong nhan phong thi nghiém linh
vuc hiéu chuén bao gém:

- ISO/IEC 17025 : 2005 - "Yéu cau chung
ve nang luc cua cac phong thir nghiém va
hiéu chuan".

- Yéu cau bo sung dé cong nhan cho phong
thr nghiém Iinh vyc Po luong hi¢u
chuén.

- Cac chinh sach cua BoA lién quan cong
nhan phong hiéu chuén.

- Céc van ban phap qui lién quan dén hoat
dong thtr nghiém trong linh vuc do ludong
hiéu chuén.

SECTION 1 INTRODUCTION

1. PURPOSE

International Standard ISO/IEC 17025 “General
requirements for the competence of testing and
calibration laboratories” included requirements of
management system and technical for laboratories.
These requirements are designed to apply to all
types of testing and calibration and therefore BoA
often need to be developed supplementary
requirements to interpreted with respect to the
type of calibration or testing concerned, and the
techniques involved

2. SCOPE

This document provides detailed and specified
requirements to accreditation for
Metrology/Calibration laboratories.

Requirements for Calibartion laboratory is
applicable to all of Chemical testing
laboratories regardless of the organization size,
the number of personnel or extent of the scope
of testing

3. ACCREDITATION CRITERIA

Accreditation criteria for calibration including:

- ISO/MIEC 17025 2005 - “General
requirements for the competence of
testing and calibration laboratories”

- Supplementary requirements for

accreditation in the field of calibration

- BoA policies concerning accreditation for
calibration laboratories

- Regulation concerning accreditation for
Metrology/calibration field

AGL 08 LAn ban hanh: 5.16
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Thu tuc cong nhén phong thi nghiém theo tai licu
APL 01

Ngoai ra con c¢6 céc tai li¢u ky thuat dé hd tro cac
PTN lién quan t6i cac linh vuc ky thudt cu the.
Mot so tai ligu ky thuat duoc vién dan trong tai
liéu nay. Céc tai li€u ky thudt nham duva ra céc
huéng dan do d6 khong phai 1a cac yéu cau dé
cong nhan trur khi ching dugc néu cu thé trong tai
li¢u nay.

4. CAU TRUC

Tai liéu nay c6 3 phan chinh:

Phan 1: Giéi thiéu

Phan 2: Céac yéu cau bd sung dé cong nhan cho

phong thr nghiém thudc linh vuc Po luong/ hi¢u
chuan.

Phan 3: Chu ky hiéu chuén thiét bi

Phy luc 1: Huéng dan hiéu chuan mot s6 thiét bi

Céc yéu cdu trong phan 2 cta tai liéu nay dugc
trinh bay theo thir tw ciia cic yéu cau trong tiéu
chuin ISO/IEC 17025, ¢ thé c6 mot sb yéu cau
trong tiéu chuan ISO/IEC 17025 s& khong co yéu
cau bd sung.

Céac ndi dung co ky hiéu diéu muc trong déu
ngodc () 1a yéu cau bat budc con cac ndi dung
dugc in chir nghiéng 1a cac hu’ong dan, giai thich
thém dé 1am rd nghia cia cac yéu cau.

PHAN2 YEU CAU BO SUNG BE CONG
NHAN PTN LINH VUC PO LUONG/ HIEU
CHUAN

4. CACYEU CAUQUANLY

4.1. Tb chire

(1) Nhan vién PTN c¢6 trach nhiém lién quan dén
hoat dong san xuit hoic ban hang, quang
céo thi phai c¢6 chinh sach rd rang dé xac
dinh cach thuc ddm bao tinh khach quan cua

ho do6i voi trach nhiém hi¢u chuan.

Accreditation assessment for

laboratories is APL 01

procedure

Besides there are some technical documents to
assist laboratory concerning specified technical.
Technical documents have been reference in this
document. Technical documents assist for
laboratory so that it is not requirement for
accreditation unless mention in this document.

4. STRUCTURE
This document have 3 main section
Section 1: Introduction

Section 2: Supplementary requirements for
accreditation in the field of Metrology/ calibration

Section 3: Calibration interval for

equipment

testing

Annex 1: Guide to calibration equipment

The requirements in section 2 have been presented
base on section of requirement in the standard
ISO/IEC 17025, there are some requirements in
ISO/IEC 17025 does not have supplementary
requirement.

All content mention in mark ( ) are mandatory
requirements and all content mention in italic are
guidelines, interpretation for more clear of the
requirement.

SECTION 2 SUPPLEMENTARY
REQUIREMENTS FOR ACCREDITATION
IN THE FIELD OF METROLOGY/
CALIBRATION

4. MANAGEMENT REQUIREMENTS

4.1. Organization
(1) For laboratory staff who is responsible for
production or marketing activities may be
clear policies in order to define how impartiality is
assured for their calibration responsibilities.

(2) Truong hop PTN ¢6 thuc hién hiéu chuan tai (2) For laboratory conduct calibration at sites
away from its permanent facilities, or in mobile
AGL 08 Lan ban hanh: 5.16 Trang: 4/34
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hién truong, tai PTN di dong phai c6 céac thu
tuc ddm bdo quan ly cho hoat dong hi¢u
chuén do.

facilities shall have procedures to manage
for those calibrations.

shall

by

that

4.2. Hé thong quan ly 4.2. Management system

(1) Trong tai liéu hé thong quan 1y phai vién dan (1) Management system  document
t61 ngudi ¢ tham quyén ky duoc phé duyét, reference to signatory authorities, accredited
pham vi cong nhan va chinh sach sir dung scope and policy for using BoA logo.
biéu tuong cong nhan cua BoA.

4.5. Hop dong phu vé thir nghiém va hiéu 4.5 Subcontracting of tests and calibrations
chuan

(1) PTN phai tuan tha yéu cu 5.10.6 cia tieu (1) Laboratory shall conformity with clause
chuan ISO/IEC 17025:2005 vé cac yéu cau 5.10.6 of ISO/IEC 17025:2005 the results of
bao cao két qua thir nghiém/ hiéu chuin cia the subcontracted service are incorporated
nha thau phu. into the laboratory’s test/ calibration reports.

(2) Trudng hop PTN sir dung nha thdu phu cho (2) Where laboratory use subcontractor for
cac phép hiéu chuin dang ky cong nhan thi accredited calibrations, the lab shall use a
phai st dung nha thau phu c6 nang lyc. Nha competent subcontractor. Competent
thau phu c6 nang luc phai 1a mot PTN dugc subcontractors are accredited laboratories by
BoA cong nhan hoic mot phong thi nghiém BoA or by one of BoA’s mutual recognition
dugc cong nhan boi mot td chirc cong nhan partners. All of calibration results
tham gia thoa udc thira nhan 1an nhau véi accredited subcontractor shall be covered by
BoA hodc dugc chi dinh cua co quan quan an appropriate endorsed report.
ly. Tt ca cac két qua do nha thau phuy thyc
hién phai dugc néu trong bdo cio thu
nghiém cua PTN.

(3) PTN phai dinh ky xem xét tinh trang (3) The accreditation status of succontractors
cong nhan ctia nha thau phu. shall be regularly reviewed to ensure

currency.
Cdc théng tin vé tinh trang va pham vi cong Information on the accreditation status and
nhin  c¢6  thé tim  trén  website scope of accreditation may be found at
www.boa.gov.vn hodc lién hé véi t6 chire BoA’s website www.boa.gov.vn or by
cong nhdn. PTN ¢6 thé sir dung nha thau contacting accredited laboratory.
phu chua dwoc cong nhdn cho cdc chi tiéu Laboratory may be use unaccredited
thir nghiém/hiéu chudn ma PTN khong dang laboratory for tests/ calibratonbs
ky cong nhan. outside scope of the accredited
laboratory.
AGL 08 Lan ban hanh: 5.16 Trang: 5/34
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4.12. Hanh d¢ng phong ngira

Hanh dong phong ngura la mot qua trinh chu
dong dé xdac dinh co héi cdi tién chir khong
phdi thuc hién sita chita, khic phuc nhiing
van dé da phdt sinh hodc phan nan.

(1) Céc cong cu quan 1y chit lugng toan dién
nhu: phuong cich thio luan theo nhom
(brainstorming), so dd nguyén nhan va két
qua, biéu dd kiém soat, biéu do pareto ... cin
duoc st dung dé hd trg thuc hién phong
ngua.

Phong thi nghiém ciing nén c6 cdach thirc dé
khuyén khich va tiép nhdn cdc dong gop y
kién cdi tién ciia nhan vién

4.13. Kiém soat hd so

(1) Thoi gian luu giit hd so khong duoc dudi 3
nam trir khi c6 giao wéc hop dong hoic quy
dinh phéap ly.

(2) Hb so k¥ thuat (ho so hiéu chuin) cdn  bao
gom cac thong tin sau:

- nhén dang mau;

- x4c nhan phuong phap hiéu chuan;

- thoi gian hiéu chudn (thoi gian bat dau,
thoi gian két thuc);

- chuan, thiét bi hiéu chuén;

- dit liéu quan tric gdc, tinh toan két qua
bao gdm ca dau hiéu, dir liéu dé co thé
nhan biét, truy xudt téi didu kién thuc
hién hiéu chuén;

- nhén vién thuc hién hiéu chuan;

- bang ching vé kiém tra, xdc nhan viéc
tinh toan va truyén dir liéu (46 khong
dam bao do.. ....).

- cac thong tin cu thé qui dinh trong
phuong phap hiéu chudn, cac vin ban
hop ddng hodc cac qui dinh do phap luat
yéu ciu.

4.12. Preventive action

(1

(1

)

Preventive action is a proactive process to
identify improvemetn opportunities, rather
than a reactin to the identification of
problems or complaints.

Total quality management tools such as
brainstorming,  flowcharting,  Fishborn
diagram, Pareto chart etc shall be use to
assist for preventive actions.

Laboratory should have the way for
contributing suggestions and receiving for
improvement.

4.13. Control of records

Unless otherwise prescribed by legislation or
contractual obligation, retention times will
not be less than three years.

Technical records (calibration records) shall
include the following:

- The sample identification;

- The calibration document identification;

- Date of calibration (time start and finish);

- The identity of reference standard and
equipment use for the calibration;

- Original test observations and
calculations included data, sign that could
traceability to test condition;

- The identify of the person persorming the
calibration,;

- An indication that calculations and
manual data transfers have been checked
(uncertainty...);

- Any other information specified in the
calibration method, other contractual
documents  or  relevant  statutory
regulations.

AGL 08 LAn ban hanh: 5.16
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5. CACYEU CAUKY THUAT
5.2. Nhan sy

(1) Can bo quan 1y k¥ thuat kiém soat cic hoat
dong k¥ thuat cua PTN phai c6 trinh do
chuyén mén phu hop linh vuc hiéu chuan va
va it nhat 2 nim kinh nghiém lién tuc trong
linh vuc hiéu chuan duoc phan cong kiém
soat.

(2) Ngudi c6 tham quyén ky phai ¢ bang cap toi
thiéu 13 dai hoc chuyén nganh lién quan linh
vuc hiéu chuan va cé kinh nghiém hiéu chuan
phu hop khong dudi 3 nam. Phong thi nghi¢m
phai c6 chinh sach va thi tuc vé phé duyét
ngudi ¢6 tham quyén ky cac phép hiéu chuan

trong pham vi cong nhan.

(3) Nhan vién hiéu chuin tién hanh céng viéc
trong diéu kién luu dong hay tai hién truong
phai dugc dao tao vé cach thirc hoat dong tai
cac co sO luu dong va phai nhan thic 13 ring
can phai quan tdm nhiéu hon so véi cac yéu
cau cho mot phong thi nghiém binh thuong dé
dam bao su tin cdy va dung din cua két qua
do.

(4) Bt ky thir nghiém nao khong thuc hién & PTN
chinh (nhu thi nghiém hi¢n truong, phong thi
nghiém di dong, phong thir nghiém tam thoi)
cling phai duoc kiém soat ki thuat diy du.
PTN phéi c6 ngudi c6 thim quyén ky két qua
thir nghiém & mdi dia diém hiéu chuan. Trong
truong hop pham vi dé nghi cong nhan cia

PTN bao gdém cac phép hiéu chuan khéng tién

TECHNICAL REQUIREMENTS

5.2. Personnel

(1) Technical manager who control technical
any scope of calibration shall have
qualification in the field of suitable
calibration and at least 2 years

uninterrupted experiences on that scope.

(2) Approved signatories shall have as a
minimum a bachelor degree in field of
calibration and possess relevant testing
experience of not less than three years. The
laboratory must document a policy and
procedure for the approval of staff to
release calibration results for work covered

by the scope of accreditation.

(3) Calibration staff involved in mobile or on-
site work must be properly trained in the
operation of the mobile facilities and be
aware that additional precaution over those
of conventional laboratory need to be
taken to ensure the reliability and intergrity

of the results obtained.

(4) Any calibration conducted away from the
base laboratory (sush as in field
laboratories/permanant  facilities, in a
mobile or temporaly laboratories) shall
also be under adequate technical
control. This would normally require either
the location of an approved signatory at
each facility. In case of the application

scope of accreditation includes calibration

AGL 08 LAn ban hanh: 5.16
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hanh tai vi tri ¢ dinh cia PTN, BoA s& tién
hanh danh gia tai hién truong va s& yéu cau

phi bd sung vao phi danh gia

5.3. Tién nghi va diéu kién mdi truong

(1) PTN phai xac dinh céc gidi han phai dat dugc
cho cac diéu kién moi truong tai PTN, tai cac
co s¢ luu dong ciling nhu cac co s¢ tai hién
truong. Cac didu kién dat ra nay phai thich
hop voi mirc d6 chinh x4c yéu cau cho viéc
hidu chuan hodc theo cic yéu cau quy dinh

twong tmg cua phép hiéu chuan.

(2) Piéu kién méi trudng phai duoc kiém soat voi
timg chu ky thich hop va viéc hiéu chuan phai
dimg lai khi diéu kién méi truong nam ngoai

gidi han cho phép.

(3) Dbi v6i cac phép hiu chuan tai hién trudng
hodc céac hoat dong tién hanh tai cac nha luu
dong thi phai c6 cac luu y dac biét va lap

thanh van ban vé cac khia canh sau:

e cach thirc luu gitt va van chuyén thiét bi dé

tranh rung xdc, va bién dong ctua nhi¢t do

e quy dinh thém v& kiém soat chéo cho thiét bi
e viée tiép can/sir dung thiét bi
e an toan cho cac ho so

e d6 khong dam bao do

is not carried out in a fixed position of the
laboratory, BoA will be assessed in site

and will require additional charges.
5.3. Accommodation and environmental

conditions

(1) The laboratory shall specify limits on the
environmental conditions to be achieved in
the laboratory, on site and in mobile
facilities. The conditions shall be
appropriate to the level of accuracy
required for the calibration, or specified in

a relevant test specification.

(2) The invironmental conditions shall be
monitored at appropriate intervals and
must be stopped when the environmental

condition outside the specified limits.

(3) For on site testing or calibrations or those
carried out in mobile facilities special
shall be and

precautions adopted

documented with regard to:

e The handling and transport of equipment to
prevent vibration, shock and temperature
excursions;

¢ Additional cross-checking of equipment;

e Access to equipment;

e Security of records

e Uncertainties of measurement.

AGL 08 LAn ban hanh: 5.16
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5.4 . Phwong phap hiéu chuin va xic nhan gia

(1

)

3)

tri sir dung phwong phap

Phong thi nghiém phai c6 va ap dung céac thu
tuc béng van ban vé viée lya chon va xac
nhan gia tri st dung cta phuong phap. Thu
tuc bao gdm chi tiét cac budc tién hanh xac
nhan gia tri st dung, cac phuong phap thong
ké duge ap dung dé tinh cac thong sd nghién
ciru. HO so xac nhéan gia tri st dung cua
phuong phap phai dugc luu gitt va BoA sé&
yéu cau dugc xem xét trude hodc trong cac

cugc danh gia.

PTN 4p dung cac phuong phap hiéu chuan
theo tiéu chuan qudc gia, qubc té, hiép hoi
khoa hoc duoc chép nhan rong rai trén thé
giéi nhu ISO, TCVN, PLVN...can ¢6 hd so
danh gia diéu kién co ban - cac ngudn luc
theo yéu cau ciia phuong phap hiéu chuan va
viéc dat duoc két qua hi¢u chudn c6 d6 chinh
xac nhu phuong phidp yéu cau hodc nhu
mong mudn cua PTN. Dbi véi cac phuong
phap hiéu chuan di ban hanh ma khong c6
dit liéu vé do chinh xac thi PTN phai xac
dinh dir liéu do chinh x4c cua phép hi¢u
chuin dya trén dit liéu nghién ciu thi
nghiém.

Céc phuong phap hiéu chuan khong tiéu
chuan nhu Phuong phip do PTN xéy dung
(phuong phap hiéu chuan ndi bo), phuong
phap theo huéng dan ctia nha san xuét thiét
bi... can duoc 1ap thanh van ban. Phuong
phéap hi¢u chuén ndi bd can xac dinh 15 d6i

tuong hi¢u chuén, udc luong do khong dam

5.4. Calibration

(1

)

3)

methods and  method
validation

Laboratory shall have fully documented
procedures for choosing and validation
method. The procedure shall be covering
detail of validation method step, statitical
method use to define examine factors.
Validation method records shall be kept and

check before or onsite assessment.

As well as methods published by Vietnam

standard institute, international standard,
prestige technical association such as ISO,
TCVN, DLVN, .. ect laboratory shall have
record to verified that laboratory have
enough capability to conduct the calibration
and evidence to get all of accuracy factors
that calibration method required or
laboratory required. Methods published do
not include accuracy data the laboratory
shall determine its own accuraty factors

depend on verified data.

Nonstandard method sush as laboratory
developed methods, equipment producer
methods...shall be documented. Laboratory
developed methods shall be mention clear
Measured quantities/ equipment calibrated,

uncertainty of measurement.

AGL 08
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bao.

(4) Udc lugng do khong dam béo do

Céc hudng dan thich hop vé phuong phap
phéan tich udc lugng do khong dam bao do
duogc dé cap trong:

e Huéng dan cua ISO [ISO/Guide 98-
3:2008 Guide to expression of
uncertainty in measurement (GUM
1995)]; PLVN 131:2004 vé cach dién
dat d0 khong dam bdo trong hiéu
chuén;

e Hudng dan cua BoA vé do khong dam
bao do (AGL 17)

e Céc tai lidu k¥ thuat hiéu chuan va thir
nghiém hién hanh xic dinh phuong

phép udc lugng do khong dam bao do.

Déi v6i moi linh vyuc hiéu chuan duge dé
cap trong pham vi cong nhan phai bao gom
“Kha ning do va hiéu chuin — CMC/
Calibration and measurement Capability”

cho ting thong s6 va pham vi do.

“Kha nang do va hiéu chuan — CMC” dé
cép trong pham vi cong nhan thé hién bing
“do khong dam bao do m¢ rong” ma PTN
dugc phép cong bd trong cac tai lidu duogc
chip thuan. Pay la cach thirc thyuc té giup
cho cac khéach hang lya chon va so sanh
nang lyc cia PTN dugc cong nhan. BJ
khong dam bao do mé rong duoc cong bd

bao gdm kha ning hi¢u chuan ciia PTN va

(4) Estimation of uncertainty of measurement.

Appropreate  method of uncertainty of
measurement analysis are contained in:
e ISO Guide 98-3:2008 Guide to

expression of uncertainty in measurement
(GUM 1995)]; DLVN 131:2004 Express

the uncertainty in measurement

e AGL 17 The guide of uncertainty in
measurement.

e Certain test and calibration specifications
which specify the method for estimation

of uncertainty in measurement.

For each parameter or measurement range to be
listed in their terms accreditation, the laboratory
are required to be estimate their “CMC/

Calibration and measurement Capability”

“Measurement and calibration capability - CMC "
stated in terms of accreditation is expressed as an
expanded uncertainty that a laboratory is
permitted to the report on calibration certificate.
It is a realistic means for clients to select and
compare accredited facilities capabilities. The
expanded uncertainty is reported including
calibration capability and the best measurement

available sample.

AGL 08 LAn ban hanh: 5.16
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mau hi€u chuan co san, tot nhat.

“Do khong dam bao do md rong” duoc
quy dinh dudi dang mot phuong trinh c6
thé bao gém mot thanh phén ¢d dinh va
mdt thanh phan ty 1¢ voi pham vi do hodc
dudi dang cic thanh phan c¢d dinh cho
nhirng budc, giai doan. Bo khong dam bao
do dugc hop nhit cho bat ky thanh phan

nao cua phép do do.

Do khong ddm bao do mo rong duge udc

luong dua theo:

e d6 khong dam bao lién quan dén hé
thng do cua PTN (bao gdbm moi anh

hudng ctia moi truong);

e d6 khong dam bao lién quan dén chét
luong di quy dinh cua thiét bi hay
chudn ma PTN xin c6ng nhan dé tién
hanh hiéu chuan va mau hiéu chuan c6

san, tOt nhat.

Kha nang ctia PTN dé dat duogc "dd khong
dam bao do m¢ rong" sé dugc danh gia
trong qué trinh danh gia tai chd va qua viéc
xem xét cac két qua thir nghiém thanh

thao.

Ho6 so chi ti€t cua céc tinh todn d§ khong
dam bao do phai dugc duy tri. Bao gobm
xac nhan gia tri st dung cua cac phan mém

tinh toan ban dau va sau khi thay doi.

"The expanded measurement uncertainty" is
defined as an equation which may include a fixed
component and a component proportional to the

measuring range or as a fixed component for the

step, stage. The measurement uncertainty is
incorporated to any component of this
measurement.

The expanded uncertainty is estimated from a
combination of:

e The wuncertainty associated with the
laboratory’s measurement or testing system

(including any environmental influences);

e The uncertainty associated with a specified
quality of instrument or standard which the
laboratory seek accreditation to calibration
and the divides under tests (DUT) are
available and the best.

The laboratory’s ability to achieve their
nominated expanded uncertainty is evaluated at
during the on site assessment and by review of

proficiency testing results.

Detailed records of uncertainty calculations shall
be maintained that include validation of the
software using the original calculation and after

the change.
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PTN phai c6 mdt h¢ théng cho viéc xem
xét va khi can thiét cap nhat lai viéc tinh
toan do khong dam bao do sau khi cac thiét
bi va chuin dugc hiéu chuén lai hodc cac
thay d6i khac ma s& anh huong 16n dén do
16n cta cac thanh phan d6 khong dam bao

do lién quan.

Viéc xem xét nhu vy s& bao gdm ca do
khong dam bao ciia cac két qua hidu chuan
m&i nhat cho cac thiét bi chuin va xem xét
d6 6n dinh cua cac thiét bi thong qua viéc

so sanh két qua méi voi két qua trude do

5.4.7 Kiém soat dir liéu

(1) Nguoi co thim quyén ky duoc chap thuan
phai dam bao rang di kiém tra viéc tinh
todn va truyén dir liéu truée khi ky ban

hanh phiéu két qua.

(2) Sai sot trong qué trinh ghi lai 1a nguyén
nhan chinh giy ra cac két qua khong chinh
xac. Mot nguoi ¢6 trach nhiém thir hai nén
tién hanh kiém tra moi tinh toan va truyén
di liéu. Ban ghi cong viée can phai c¢6 chd
cho nguoi ¢ trach nhiém thir hai ky. Can
phai c6 luu ¥ ddc biét dé dam bao da sir
dung ding cac cong thic trong bang tinh

ctia may tinh.

(3) Céc van dé ciing ndy sinh khi viéc sir dung

Laboratories shall have a system for reviewing
and, where necessary, updating their uncertainty
calculations following recalibration of reference
equipment or other changes that would
significantly affect the magnitude of releval

uncertainty components.

This review would cover both the uncertainty of
the latest calibration results reported for the
reference equipment and a review of the stability
of equipment by comparing the latest results with

previous results.

5.4.7 Data control

(1) Approved signatorie shall ensure that
appropriate checks of calculations and data
transfers have been carried out before

signing the result report.

(2) Transcription errors are a common source

of incorrect results. A second officer
should check all calculations and data
transfers. Worksheets must have a place
dedicated for the signature of the checking
officer. There should be a special care to

ensure the correct formula is used in

computer spreadsheets.

(3) Problems are also caused when computer
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4

cac tép tin cli trén may tinh (bang tinh, bao
c40) dé ghi dé thong tin mdi cho ra céac
bang tinh va bdo cdo mdi thuong gay ra
cac sai sot. Do vy chi nén luu gitt thong

tin voi cac tép tin moi.

Khi cac phép do dugc ty dong hod cao va/
hodc cac cong viéc lap di 1dp lai hay khi
cac thong tin dugce xur ly bang dién ti, thi
trong tdm dwoc chuyén tir viéc kiém tra
céac sai s6t do hé thdng tao ra sang kiém tra
danh gia va ghi lai mot cach tu dong cac

két qua nam ngoai dai du kién.

5.6. Lién két chuin do lwong

5.6.1 Yéu ciu chung

(1

)

Céc thiét bi hiéu chuan c6 anh huong dang
ké dén két qua thir nghiém (ké ca cac thiét
bi st dung kiém soat diéu kién moi truong
c6 tac dong quan trong, néu can) phai duogc
hiéu chuan boi cac t6 chirc hiéu chuan theo
qui dinh “Chinh sach vé lién két chuan —

APL 02” cua BoA.

Céc yéu cau lién quan t61 hi€u chuan thict
bi trong linh vyc nay duogc néu chi tiét

trong phan 3.

(1) Calibration

(2) Requirements

files such as spreadsheets, wordprocessor
worksheets and/ or report files are reused
by overwriting previous results. Only

blank templates should be used.

(4) Where measurements are highly automated

and/ or routine, or where information is
processed electronically, the emphasis may
be moved to checking for errors created by
system, to audit checks and to automatic
highlighting of results falling outside the

expected range.

Measurement traceability

5.6.1 General requirement

equipment that has a
significant effect on the reported result
(including, where relevant, instruments
used for monitoring critical environmental
conditions) shall be calibrated by
organization base on requirement of BoA
mention in “Measurement Traceability
Policy — APL 02”.

relating to  equipment
calibration intervals in this field are

detailed in Section 3.
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5.6.2 Cac yéu cau cu thé

(1) Viéc hiéu chuin cac chuan chinh va thiét

bi phai bao quat pham vi dugc cong nhan

cia PTN va cép chinh xac thich hop.

(2) PTN tu thuc hién viéc hiéu chuén cling can

phai thyc hién thir nghi¢m thanh thao va
cac danh gia ky thuat dé dam bao rang tat
ca cac yéu cau tuong Ung cia TCVN
ISO/IEC 17025 dugc dap tng (vi du céc
thu tuc dugc 1ap thanh van ban mdt cach
dﬁy du, cac tha tuc dé wde lugng d6 khong
dam bao ciia phép do, hd so day du vé cac

dir liéu hi¢u chuan)

5.9 Pam bio chit lwong két qua hi¢u chuin

(1

)

Viéc tham gia va t6 chiic cac chuong trinh
thtr nghiém thanh thao phai phu hop Chinh
sach cua vé thu nghiém thanh thao APL 03.

Céc hoat dong thir nghiém thanh thao thuong
thuc hién thong qua so sanh lién phong hodc
danh gia do luong do BoA diéu phdi:
APLAC, EA, nhimg nha cung cip thir
nghiém thanh thao hoat dong theo ISO/IEC
17043. PTN duoc khuyén khich tham gia
thudng xuyén trong cac chuong trinh so sanh

lién phong bén ngoai khac.

5.6.2 Specific requirement

(1) Calibration of reference standards and

other equipment shall cover the ranges in a
laboratory’s scope of accreditation and

appropriate level of accuracy.

(2) A laboratory which performs its own

calibrations may also carry out proficiency
testing and technical assessment to ensure
that all of the relevel requirements of ISO/
IEC 17025 are met (e.g adequately
documented procedures, a procedure to

estimate the uncertainy of measurement,

complete records of calibration data, ect.).

5.9. Assuring the quality of test and calibration

1)

2

results

Laboratory’s proficiency testing activities
shall comply with BoA’s Proficiency testing
policy - APL 03.

PT activities are commonly carried out of

measurement audit or interlaboratory
comparions coordinated by BoA: APLAC,
EN, or PT providers operating in accordance
with ISO/ 1EC 17043. Laboratory is
encouraged to participate in other external
interlaboratory comparions at more frequent

intervals.

5.10 Bao cdo két qua 5.11 Reportting the results
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5.10.2 Gidy chirng nhéin hiéu chuin 5.10.2 Calibration certificate

(1) Cac don vi va ky hi¢u cac don vi do phai
theo quy dinh ciia b TCVN 6398 : 1998 va specified in TCVN 6398:1998 and

(1) Unit and unit symbols shall be in the form

Nghi dinh 134/2007/NB-CP “ Quy dinh vé
don vi do luong chinh thuc” ngoai trur cac
thiét bj dugc hiéu chuan st dung don vi khac
hay do c6 yéu cau quy dinh khac trong hop
dong.

134/2007/ND-CP of gorvenment unless
the divice being calibrated reads in other
units or where contractual arrangement

demand.

(2) Viéc chip nhin ciia BoA (2) BoA endorsement

a)Khuyén khich cac PTN dugc cong nhan sir a) Accredited laboratories are encouraged to

dung logo cuia BoA trong gidy chimg nhan
hiéu chuan nim trong pham vi duoc cong
nhan. Viéc st dung logo cia BoA phai tuan
thi qui dinh vé st dung ddu cia BoA (AG
01).

b)Gidy chimg nhan hiéu chuan phai bao gdm
cac thong tin tir myc a dén muc k duoc ghi
chi tiét trong diéu 5.10.2, 5.10.4 cia TCVN
ISO/IEC 17025. Gidy ching nhan phai bao
gém cd tén co s& dugc cong nhén, sb6 hiéu
dugc cong nhan, ngay ban hanh gidy chimg

nhan hiéu chuan.

¢)Gidy ching nhan hiéu chuan phai dugc phé
duyét boi nhimg ngudi c¢6 thim quyén ky
dugc BoA chip thuén.

d)Gidy chimg nhédn hiéu chudn ctia PTN c6 thé
bao gébm két qua cia mot PTN dugc cong

nhén khac. (xem muc 5.10.6)..

apply the BoA’s logo for -calibration
certificate covered by their accreditaion.
The use of BoA logo shall comply with
BoA’s AG 01.

b) Calibration certificate shall include the

information (a) — (k) detailed in this clause
5.10.2, 5.10.4 of ISO/IEC 17025. The
certificate is included the name of
accredited lab, the releval accreditation,
the number of laboratory and the date of

issue of certificate.

c) Calibration certificate shall be approved by

BoA approved signatory.

d) Calibration certificate should include a

result of other accredited laboratories

(refer to 5.10.6).
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e) Trén tung trang cua tai liéu c6 nhiéu trang
phai c6 thong tin vé s6 trang do va tong so

trang.

(3) Ngudi c6 thim quyén ky dwge chip thuin

a) Phai 1a mot nguoi c6 tham quyén di duoc
BoA chap thuan bang vin ban va dap (mg

yéu cau tai muc 5.2 (2) cua tai liéu nay.

b) Nguoi c6 thim quyén ky duoc chap thuan
nén dung chit ky bang tay. Viéc sir dung
cach thirc bang chup hinh, dién tir va co
hoc dé sao chép lai chit ky co thé duoc
BoA chap thuin bang vin ban sau khi
nhéan dugc yéu cAu xem xét béng van ban
ciia PTN. Viéc phé duyét nay ciing co thé
duoc thuc hién tiép sau viéc xem xét cac

thu tuc tai noi trong qua trinh danh gia.

(4) Gidy chirng nhan hi¢u chuin khéng thude

pham vi chép thuin ciia BoA

a)  PTN dugc cong nhan c6 thé ban hanh
bado cao khong thudc pham vi chép thuan
ctia BoA d¢é ghi lai két qua nam ngoai danh
muc cac phép hiéu chudn dugce cong nhan
va gidy chimg nhan nay khong duoc sir
dung logo ciia BoA ciing nhu trich dan

viéc cong nhan.

b)  Gidy ching nhan khong thuoc pham vi

e) Each page of multy—page certificate shall

bear a statement of the page number and

total number of pages.

(3) Approved signatories

a) Must be a competent person has been

approved in writing by BoA and meet

clause 5.2 (2) of this document.

b) In general, approved signatories are

expected to apply their signatures in
manuscript. The use of photographic,
electronic and mechanical means of
reproduction of signature or name
signatories may be approved in writing by
BoA following receipt of written
submission. This approval may also be
granted following review of the procedures

in in place at an assessment.

(4) Unendorsed certificate

a) An accredited laboratory may issue
unendorsed certificate report results within
and outside its term of accreditation. Such
certificates must not however include the
BoA’s logo, reference to the accreditation

or any other reference to BoA.

b) Unendorsed certificate, and the
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chap thuan va cic cong viéc lién quan nam
trong pham vi cong nhdn can theo cing
form mau nhu yéu cau cho gidy chimg
nhan duoc chép thuén trir truong hop BoA
cho phép su ngoai I¢ voi mot yéu ciu ky
thuat nao d6 cho mot loai phép hiéu chuan

nao do.

¢)  Gidy ching nhan khong dwoc chip
thuan va cong viéc hi¢u chuén lién quan
nam ngoai pham vi phép hiéu chuan duoc
cong nhan can tranh tao ra xung dot vé
quyén loi voi khach hang ciing nhu céc co
s& khac va tranh viéc kéo theo BoA vao

cudc xung dot.

(5) Cac bao cao so bd

Trong mot sb truong hop, khi BoA dong ¥
PTN dugc coéng nhan cong bd Gidy ching
nhan hiéu chuan so bd trude khi ban hanh két
qué chinh thirc thi bédo céo két qua chinh thirc
phai bao gém viéc trich dan t6i s6 cua Gidy

chirng nhén hi¢u chuan so bg.

5.10.4 Gidy chirng nhin hi¢u chuin

5.10.4.1 Cong bé sw phi hop

Cong bd sy phu hop yéu cau ki thuat duoc thyc
hién néu: Két qua do nim trong giéi han quy
dinh ctia yéu cau ky thuat va do khong dam bao
do nam trong giéi han cho phép cuc dai néu
trong yéu cau k¥ thuat. Dong thoi két qua va do

khong dam bao do phai dugc bao céo.

associated work on tests within the term of
accreditation are expected to be of the
same standard as required when endorsed
certificate are involved, unless the
association has grandted an exemption
from certain requirements for identified
strands of calibration.

c¢) Unendorsed certificate and the
associated work on calibration outside the
term of accreditation, are expected to
avoid any conflict with the proper interests
of the client or the general public and to

avoid the bringing of BoA into disrepute.

(5) Preliminary certificate

In circumstance where the BoA permits
accredited facilities to issue preliminary
endorsed

shall

certificates prior to final

certificates, the final certificate
contain a reference to the preliminary

certificate.

5.10.4 Calibration certificate

5.10.4.1 Statements of compliance

If the results of calibration fall in to the range
where neither compliance nor non compliance
can be determined, taking into account the
estaminated uncertainty of the measurement,
then the numerical result and its associated

measurement uncertainty shall be reported.
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Céc cong bo veé sy phu hop phai néu ra cac
phéan hay diéu nao cua yéu cau ky thuat hiéu
chuan ma theo d6 cac cong bo vé sy phu hop

lién h¢ toi.

5.10.4.1b Cong bd d khong dam bio do

a)Khi két qua do 1a con sb thi phai cong bd do

khong dam bao do cung véi két qua do.

b)Khi cong bd su phu hop véi yéu ciu ky
thuat (va kem két qua do khong phai 1 con
s0) thi khong can phai cong bd do khong
dam bao do nhung phai xét dén yéu té nay
khi xac dinh sy phu hop.

¢)PTN khong dugc cong bd do khoéng dam

bao do nho hon giad tri cia d§ khong dam

bao do mé rong {kha ning do va hiéu chuin

(CMC)} néu trong pham vi cong nhan.

d) P khong dam bao do dugc cong bd phai
lién quan truc tiép v6i két qua do. Piéu do
c6 nghia 1a né phai bao gom tit ca cac thanh
phan do khong dam bao do quan trong tir cic
dung cu do/ h¢ théng do va mau duoc hiéu

chuan.

e) b6 khong dam bao do da tinh trude chi co

thé cong bd khi c¢6 du cac bang chimg bang

Compliance statements shall indicate those

sections or clauses of the calibration
specification to which the compliance statement
relates.

the

5.10.4.1b Repeorting uncertainty of

measurement.

a) Where numerical results are reported then the
associcated uncertainty of measurement shall

also be reported.

b) Where compliance with a specification is
reported (no numerical results) then the
uncertainty does not have to be reported but
it shall be when

taken into account

determining compliance.

c) A laboratory shall not report uncertainties

less than the value of the expanded

uncertainty {measured and calibration
capabilities (CMC)} specified in the scope of

accreditation.

d) The uncertainty of measurement reported
shall relate directly to the reported results.
That is, it shall include all significant

uncertainty contributions from the individual

instrument/  measurement system  and
calibration samples.
e) Pre-calculated uncertainties may only

reported where there is adequate and
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van ban. Néu do khong dam bao cé duoc
nho sir dung do 1éch chuan di xac dinh trudc
cho h¢ théng do ciia PTN thi phai dat gisi
han chap nhén thich hop cho sy phan tan cua
két qua.

f)Ngoai trir c6 quy dinh khac trong yéu cau k¥
thuat cho viéc hiéu chuan thi d6 khong dam
bao phai duoc cong bd véi mirc tin cdy la
95%. Phai cong bd mirc tin cdy va thuong hé
s6 phu "k=2"

g) b6 khong dam bdo nén c6 cung don vi nhu
1a két qua do. Tuy vy co trudng hop duoc
xem 1a hop 1y hon néu d6 khong dam bao
dugc cong bd theo ty 18 phan trim cho tat ca

cac két qua do.

h) b6 khong ddm bao do phai dugc lam tron

va st dung t0i da hai chir s0 ¢6 nghia.

i) Két qua phai dwoc 1am tron téi kha nang doc

cua thiét bi dugc hiéu chuan;

5.10.5 Panh gia va dién gii

Theo chinh sach ctia BoA, khi PTN dua ra cac
dién giai trong chimg chi hiéu chuan phai dya
trén cac tai liéu quy dinh va tranh viéc dién

giai va dua ra y kién mang tinh chu quan.

5.10.6 K&ét qua hi¢u chuin do nha thiu phu

documented justification. If uncertainties are
derived using a pre-characterised standard
deviation, for the laboratory’s measurement
system, then an appropriate acceptance limit

shall be set for spraed of results.

f) Unless otherwise required by a calibration
specification, uncertainties shall be reported
at a 95% confidence level. The confidence
level and coverage factor “k=2" shall be

reported.

g) The uncertainty should be in the same units
as the results. However, there may be cases
where it is more practical for the uncertainty
to be reported as a percentage that applies to

all results.

h) The estimated uncertainty should be rounded
up and be reported using a maximum of two

significant digits.

i) The result should be rounded to the
readability of the device to be calibrated;

5.10.5 Opinions and interpretations
According to the policy of the BoA, the
endorsed calibration certificates shall based on
specified documents and must avoid the
inclusion of interpretation and expressions of

opinion.

5.10.6 Calibration results obtained from sub-
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cung cip

a)Mot gidy chimg nhan hiéu chuin c6 thé bao
gdm cac két qua duoc bio cdo tir mot PTN
duoc cong nhan khac.

b)Bao c4o két qua ciia nha thdu phu phai dugc
ban hanh cho khach hang véi toan bd ndi
dung ngoai trir trong truong hop néu chi mot
phan cua két qua hiéu chuan do nha thau phy
thuc hién. Trong truong hop nhu vay bao
céo dugc chip thuan cia nguoi ky hop dong
¢6 thé bao gém cac két qua duoc bao céo boi
nha thau phu véi didu kién phai chi rd nhiing
két qua nay. Tai liéu dugc chip thuin cua
nha thau phy phai bao gom:

- xé&c dinh co s& da dugc cong nhéan cung
véi tén cia co s¢ dugc cong nhan cling
nhu s hiéu co s¢ cong nhan

- bao cdo duoc xac nhan/ tai liéu duogc

chap nhan

PHAN 3. CHU KY HIEU CHUAN THIET BI
VA CAC LOAI PHEP HIEU CHUAN

3.1 CHU KY HIEU CHUAN, KIEM TRA
THIET BI

Noi dung phan nay néu chi tiét cac yéu cau hiéu
chuén va kiém tra giira hai ky hiéu chuan cho thiét
bi sit dung trong cac PTN Iinh vuc Po ludong/

Hiéu chuan

Hiéu chuén: La mdt hoat dong nham thiét lap mbi
lién quan gifra cac gia tri dai luong va do khong

dam bao do tao ra tr chudn vdi cac s6 chi tuong

contractors
a) A calibration certificate may include results

reported by another accredited laboratories.

b) The subcontractor’ endorsed report shall be
issued to the client except in those cases
where only part of a calibration is

subcontracted. In this case the subcontractor’s

endorsed report should be included the results
reported by the subcontractor provided they
are clearly identified as such. The following
information taken from the subcontractor’s

endorsed report shall also be included:

-Indentification of the accredited facility
by the name in wich accreditation is held

and the accreditation number.

-Endorsed reported/ documents
identification.
PART 3 EQUIPMENT CALIBRATION

INTERVALS AND CLASSES OF TEST

3.1 EQUIPMENT CALIBRATION/ CHECK

INTERVALS
This section detailed equipments and the
requirements  for intermediate  checks of

equipment used in metrology laboratory..

Calibration: is a set of operations wich establish,
specified conditions, the relationship between

values indicated by a measuring instrument or
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ung va do khong dam bao do cia phuong tién do
trong diéu kién da quy dinh dé tr d6 nhan duoc
mot két qua do. (ISO Guide 99 — 2.3)

Kiém tra: 1a phép do tai it nhit mot diém trong
pham vi cua mot thiét bi, hé théng do hoac vat liéu
do dwa vao mot gia tri da biét truée dé xac dinh
rang khong co sai léch 16n so véi gia tri da hiéu
chudn ban dau. D6 ciing 1a viéc kiém tra vé diéu
kién ciia mot mau tu tao dé xac dinh r;;ing no

khong bi anh hudng khi dugc stir dung lién tuc.

Bang sau ddy liét ké cac yéu cau vé chu ky hiéu
chuén va kiém tra cho cac hang muc hiu chuén
thong dung. Can nhidn manh rang chu ky hiéu
chudn dudi ddy 1a khoang thoi gian t6i da thich
hop trong tung truong hop dua trén cac gia dinh
la:
a) Thiét bi c6 chat luong tt, duoc ching
minh 14 c¢6 d6 on dinh thich hop, duogc sir
dung va bao quan hop 1y.

b) PTN phai da ning lyc thiét bj va nhan vién
c6 chuyén mon dé thuc hién cac kiém tra

noi bo can thiét;

c) Moi lan kiém tra bd sung déu chi ra hoat

dong cua thiét bi 1a phi hop

Can rut ngén chu ky hi¢u chuén va/ hodc kiém tra
khi cac thiét bj khong duoc hoat dong trong diéu
kién 1y tuong. PTN phai hiéu chuan lai ngay lap

tuc néu c6 bat cir nghi ngd vé su chinh xac cua

measuring system, or values represented by a
material measure, and the corresponding known

values of a measurand. (ISO guide 6.13).

Check: is a measurement of at leat one point in a
range of measuring instrument or system or
material against a known value to confirm that it
has not deviated significantly from its original
calibrated value. It is also an examination of the
condition of an artifact to determine that it has not

been adversely affected by constant use.

The following table list the normal periods
between successive calibration for common item,
equipment. It must be stressed that these periods
are generally considered to be the maxima
appropriate in each case base on the assumption

that:

a) The equipment is of good quality, of
preven adequate stability, and is properly

housed and used;

b) Te laboratory has both the equipment
capability and staff expertise to perform

the requisite in house checks;

c) All of the subsidiary check indicate

satisfactory operation.

Reduced intervals between calibrations and/or
checks are required when the equipment operates
under less than ideal conditions. If any suspicion

of damage arises, the equipment must be
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thiét bj va sau d6 phai giam chu ky hiéu chuan va
kiém tra cho dén khi thiét bi duoc chimg minh la

oOn dinh.

Ciing can rat ngin chu ky giita hiéu chuan/kiém
tra cho cac phép hiéu chuin dic biét hodc cho cac

thiét bi dic biét.

BoA s& xem xét dé nghi cua PTN vé viéc mo rong
chu ky hiéu chuin dya vao cac yéu td nhu: tinh dn
dinh cua thiét bi, tan suét s dung, muc d§ chinh
xac dugc yéu cau, nang lyc cua nhan vién dé thuc
hién ty kiém tra va cac két qua tham gia chuong
trinh tht nghiém thanh thao. Nhan thuc dugc
rang chi phi hiéu chuan thuong 1a rat 16n nén BoA
khuyén khich cidc phong hiéu chudn co céc
chwong trinh ¢am bao thiét bi cho PTN. Chuong
trinh nay chuyén trong tdm tir viéc chu yéu dya
trén viée chimg t6 thiét bi 1a pht hop tai thoi diém
hiéu chuin sang viéc chu yéu dua trén viéc tién
hanh thudng xuyén kiém tra gitra ky cin ctr theo
cac thiét bi do hodc cac chét chuin cling nhu kiém
tra so sanh véi cac hé thong twong ty va viée kiém

tra cac dic trung mang tinh trong yéu.

Chuong trinh kiém tra va hiéu chuan thiét bi ctia

PTN cin bao gdm:

- Viéc ban giao céac thiét bi madi (bao gém hiéu
chuén ban dau va kiém tra sau khi lap dat)

- Kiém tra van hanh (kiém tra trong khi st dung
v6i chuén chinh hodc chét chuén);

- Kiém tra dinh ky (kiém tra giita ky nhung

tuong do6i toan dién, c6 thé bao gom hi¢u

recalibrated immediately and thereafter at reduced
intervals until it is shown that stability has not
been impaired.

Reduced intervals between calibrations and/or
checks may also be required in particular testing
applications  or

with  particular equipment

configurations.

BoA will consider submissions for the expension
of calibration intervals based on factors such as
history of stability, frequency of use, accuracy of
required, ability of staff to perform in house
checks and successful participation in PT
programs. In recognizing that calibration costs are
often considerable, BoA encourages laboratories
to take this process further by developing
laboratory equipment assurance programs. These
programs move the emphasis from a dominant
reliance on demonstration of equipment
conformance at the time of calibration to a greater
contribution from more frequent checks against
measurement devices or reference materials, as
well as cross-checks against similar systems and
the checking of particular critical features.
Laboratory equipment calibration and check
programs shall cover:
- handover of new equipment (including
initial calibration and checks after
installation);
- operational checking (checking during
use with reference items or materials);

- periodic checking (interim but more
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chuén mot phﬁn thiét bi);
- Bao tri theo ké hoach thuc hién boi ndi bo
PTN hay do céc chuyén gia theo hop dong;

- Hiéu chuan lai toan bo .

Céc thong tin dudi ddy néu chi tiét cac yéu cau vé
chu ky hiéu chuan va kiém tra cho cac thiét bi kém
theo vdi cac thu tuc kiém tra va hiéu chuin cu thé
can phai theo. Nhur di néu & trén, chu ky duge néu
la chu ky tdi da va no tuy thudc vao su chinh xac

yéu cdu ciing nhu cach thirc sir dung thiét bi.

Thong thudng viéc hiéu chudn duoc thuc hién boi
cac phong hiéu chuan co ning luc va theo qui dinh
cua co quan cong nhan (BoA) va PTN sau khi
nhan gidy hiéu chudn sé& tién hanh danh gia thiét bi
c¢6 phii hop v6i muyc dich sir dung tai PTN. Néu
phong hi¢u chudn mudn tu thyc hién cac phép
hiéu chuén thi phai ching minh rang phong c¢6 du
ning luc dé thuc hién cong viée nay theo nhu quy

dinh ¢ diéu 5.6.2.1 ctia ISO/IEC 17025.

Kiém tra giira ky thuong duoc tién hanh trong noi
bd boi cac nhan vién PTN. Tuy nhién néu viéc
kiém tra dinh ky do mot co quan dich vu bén
ngoai tién hanh thi phai co mot ban béo cao da

dugc xét duyét.

extensive checking, possibly including
partial calibration);

- scheduled maintenance by in-house or
specialist contractors;

- Complete recalibration.

The following table details the requirements for

frequency of recalibration and checks on
equipment with reference to specific calibration
and check procedures to be followed. The time
intervals indicated are maximum intervals and are
depended on the accuracy required and type of
use the instrument is exposed to.

Usually calibration has been conducted by
capabilities laboratory base on requirement of
BoA. Laboratory shall evaluate the calibration
results when received calibration certificate to
ensure the calibration results fitness purposes.
When laboratory would like to conduct calibration
themselves, they shall demonstrate that laboratory
have enough capabilities to perform conformity

with requirement of 5.6.2.1 of ISO/IEC 17025

Checks are normally carried out in-house by the
laboratory staff. If however, the checks are carried
out by external services organization then an

report shall be obtained

x Chu ky hiéu | Chu ky kiém N £ .

Thiéet 2 < . trinh va kh h

ietbi chuén (nam) tra (thang) Quy trinh va khuyén nghi

. Calibration Check interval .
Equipment interval (year) (month) Procedure and recommendation
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CAN
BALANCES

12
6
1

Moi lan can

Dich vu/ service
Kiém tra do lap lai/ repeatability check
Kiém tra mét diém/ one point check

Kiém tra diém 0/ zero point check.

QUA CAN/ MASSES

Chuén - Toan bj bing
thép khong gi hodc hop
kim Ni-Cr

Reference - of integral
stainless steel or nickel
chromium alloy

3

sau d6 la
/then

6

Chudn cong tac - thép
khong gi hodc hop kim
Ni-Cr

Working - stainless steel
or nickel chromium alloy

Chudn cong tic — hop
kim khac

Working - other alloy

AP SUAT/ PRESSURE

KHI AP KE/ BAROMETER

Fortin

ban dau
Initial then

60

Kiém tra tai 1 diém v&i dung cu chuyén doi

One point check with transfer instrument.

Aneroid

AP KE/ MANOMETERS

Chuén chinh — chat long
Reference - liquid

10

36

Kiém tra d6 sach cua chét long
Check the cleanliness of the fluid

Chuén cong tic — chat
long
Working - liquid

36

Kiém tra d6 sach ciia chat long
Check the cleanliness of the fluid

bién t

Electronic

THIET BI PO AP SUAT/

PRESSURE EQUIPMENT

Céc ap ké kiém tra dé
hiéu chuén ap ké cong
nghiép

Test gauges used for
calibration of industrial
gauses

1

Céc ap ké cong nghiép
khong phu thudce tai
trong va dép

Industrial gauges not
subject to shock loading

Céc ap ké cong nghiép

6 month
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phu thudc tai trong va
dap

Industrial gauges subject
to shock loading

Céc bo chuyén déi ap 1

suat

Pressure transducers

Céc bd hiéu chuin 1

Calibrators

Ap Kké piton/ Pitson gauge

Ap Kké piston, cip chinh 2 12 Spin speed, PLVN 64

xac <0.01%/ piston

gauge, accuracy<0.01%

Ap Kké piston, cip chinh 2 12

xac >0.01%/ piston

gauge, accuracy>0.01%

CAC THIET BI DO DPIEN/ ELECTRICAL INSTRUMENT

Déng hd van ning hién 1 6 So sanh véi cac dong hd co cing do chia

50 Compare with meters of similar resolution

Digital multimeters

Ddng hd do tuong tu 2 6 So sanh véi cac dong hd co cing do chia

Analog meters Compare with meters of similar resolution

NHIET KE/ THERMOMETERS

Chuén — thay tinh chat 10 Truée khi sit | Kiém tra tai diém nudc da dang tan, PLVN 137/ check at

long/ Reference — liquid- dung/ before | ice point, DLVN 137

in-glass use

Chuén cong tac — thuy 10 6 Kiém tra tai diém nuéc da dang tan hodc mot diém trong

tinh chat long/ woking — giai lam viéc so sanh voi nhiét ké chuan, PLVN 137/ check

liquid-in-glass at ice point or at one point in the working range against a
reference thermometer. DLVN 137

Nhiét ké dién trd cong 5 6 Kiém tra dién tr tai diém nuéc d4 dang tan, DPLVN 135/

tac/ working - resistance check at ice point, DLVN 135

Bo cam biép nhiét dién 1 6 Kiém tra tai diém nuéc da dang tan hoac mot diém trong

trd hién sO cong tac/ giai 1am viéc so sanh vai nhiét ké chuan, PLVN 138/ check

woking — digital display at ice point or at one point in the working range against a

RTDs reference thermometer. BDLVN 138

FORCE TESTING MACHENES

Qua céan/ Dead weight 5

Vong tmg bién/ Elastic 2

dynamometer

Thuy luc, khi/ 2

Hydraulic, pneumatic

LENGTH

Chuén chinh cin mau
goc/ Reference — angle
gauge

4 nam sau do
8 nam/ 4 then
8 subsequent

Chuén cong tac cin mau
goc/ working — angle

2 nam sau do
4 nam/2 then
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gauge

4 subsequent

Chuan chinh cén mau
song phang/ reference
gauge block.

4 nam sau do
8 nam/ 4 then
8 subsequent

Chuén cong tac can mau
song phang/ working
gauge block.

2 nam sau dé
4 nam/2 then
4 subsequent

Chuén chinh cin miu do
dai/ reference length bar

4 nam sau do
8 nam/ 4 then
8 subsequent

Chuan cong tac cin miu

2 nam sau do

song phing/ working | 4 nim/2 then
length bar 4 subsequent
Nivoo (chinh xac) co 4
khi/ Levels (precision)
mechanical
Nivoo (chinh xéac) dién 4 12 Kiém tra diém don 1¢/ single point check
ta/ Levels (precision)
electronic
Thang thudc vach chinh | 5 nam sau do
xac/ linear scales 10 nam/ 5
(precision) then 10
subsequent
May do (ngoai may do
toa do CMM’s)/
Measuring machines
(other than CMM'’s)
- Thang chinh xac/ 10
precision scales
- Kiém tra kich thuéc/ 5
geomelric tets
- Diu thude van/ 3
micrometer heads
Thuéc van  Panme/ 5 5 Piém 0, diém 1 va diéu kién ngoai quan/ zero, one point
micrometer (against gauge block) and condition of anvils
Té4m kinh phing/ 3 ndm sau do

6 ndm/ 3 then
6 subsequent

Tam kinh phing song
song

3 nam sau d6
6 nam/ 3 then

6 subsequent
Pa dién chinh xac/ | 5 nam sau do
precision polygons 10 nam/ 5
then 10
subsequent
- Cac loai dién tu 1

khac/ Other electromic

Tru va cu/ rollers and
balls

4 nam sau do
8 nam/ 4 then
8 subsequent

Chuan 46  tron/ | 5 ndm sau dé
10 nam/ 5
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roundness standards then 10
subsequent
Chuén d6 nham kim loai/ 4 12 Giam dinh kinh hién vi/ microscopic inpection
roughness standard -
metal
Chudn d6 nham thay Ban dau/ 12 Giam dinh kinh hién vi/ microscopic inpection
tinh/ roughness standard initial
- glass
Chuan budc ren/ screw | 3 niam sau do
pitch reference | 6 nam/ 3 then
standards 6 subsequent
Ong do ren va khéi V/ Ban dau/ 12 Giam dinh ngoai quan/ Viual inspection
screw thread initial
measurement  cylinders
and vee pieces
Ong diéu chinh/ setting | 3 niam sau d6
cylinders 6 ndm/ 3 then
6 subsequent
Vong chuan/ setting ring | 3 nam sau d6
6 ndm/ 3 then
6 subsequent
Thudc sin, chéng tim va | 3 niam sau d6
ban/ sine bars, centres | 6 nam/ 3 then
and tables 6 subsequent
Dung cu kiém tra goc | 3 nim sau d6
vuong/ squareness | 5 nam/ 3 then
testers 5 subsequent
Eke/ Squares
- E ke canh/ try squares | 2 nam sau do
5 ndm/ 2 then
5 subsequent
- Khéi e ke/ block | 4 nam saudo
squares 8 nam/ 4 then
8 subsequent
- Thudc ra phing kim | 3 nim sau d6
loai/ straightedges stell/ | 6 nam/ 3 then
cast iron 6 subsequent
- b4 granite 4 nam sau do
8 nam/ 4 then
8 subsequent
Ban map/ surface plates
- Gang/ cast iron 3 ndm sau do
6 ndm/ 3 then
6 subsequent
- ba granite 4 nam sau do
8 nam/ 4 then
8 subsequent
Thuée  cudn/ tape Ban dau/ 2 dén5 Kiém tra chiéu dai 16n nhit, phu thudc vao sir dung va do
measures initial chinh xac yéu cau/ check at maximum length, depending
on use and accuracy required.
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Ban diu/
initial

Thudce thép/ steel rules

M6 men xoan/ Torque

4 nam sau do
8 nam/ 4 then
8 subsequent

- Pon va qua chuan/
standards — beam and
masses

- Déu do/ transducer 1 12

Kiém tra chéo ndi bd trong pham vi gidng nhav/ in house
cross check of overlapping range.

Tan sb thoi gian/ Time -
frequency

Thiét bi hiéu chuan may 1
hién song (oscilloscope)/

M4y phat
nang

song chtc 1

Thiét bj hiéu chuan may 1
do phat tan s6 (may thu
GPS)

Méy dém tan s dién ti/ 1
frequency electronic
acounter

DLVN 51

Dung cu do thoi gian/
time measuring
intrusment

- Péng hd bim gidy/ 1 6
stopwatch

Dung cy thay tinh/
Volumetric glassware

Ban diu/
initial

- Pipettes,
flasks,
receivers

burettes,
distillation

Ban diu/
initial

- Dung cu thé dang
piston/ piston operated

volumetric apparatus

Kiém tra dung tich tai cac dinh muc st dung/ check the
volum delivered at the setting in use.

3.2. CAC LOAI LINH VUC PO VA HIEU
CHUAN
Linh vyc cong nhan do ludng hiéu chudn bao gdm

cac linh vuc do sau:

- Do ludng hiéu chuan Do dai va kich thudc
hinh hoc;

- Do luong hi¢u chuén Khoi lugng;

- Do luong hi¢u chuan Luc, d6 cung;

- Po ludng hiéu chuan Dung tich luu lugng;

3.2 METROLOGY AND CALIBRATION
FIELDS

Metrology — Calibaration field has been divided in

to following major fields:

length and geometrical dimention

-  Mass

Force and hardness

- Volume and flow
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- Po ludng hiéu chuan Ap suat;

- Po ludng hiéu chuan Tan sb thoi gian;

- Po luong hiéu chuan Nhiét: gdm nhiét, nhiét
lugng, nhiét dung..;

- Do luong hi¢u chuén Pién: gém cac dai luong
dién mot chiéu, xoay chiéu;

- Po luong hiéu chuan Dién tir truong: song
dién tr..

- Po ludng hiéu chuin Quang: gdm cac dai luon,
va bure xa tur c6 lién quan;

- Po luong hiéu chuan am: gom cac dai lugng
am va rung dong;

- Po ludong hiéu chuan Hoa ly: gdm phan tich
mau chudn dugc chimg nhan..;

- Po ludng hiéu chuan Bt xa ion hoa va phan

ung hat nhan;

Viéc cong nhan trong linh vuc do luong dugc md
ta bang loai phép hiéu chuén, do va thir nghiém cu

thé.

Céac phép hiéu chudn, do va thir nghiém cu thé
dugc mo ta trong bang dudi day. Nhitng mo ta cu
thé kha nang da duogc cong nhan cua PTN dugc
thé hién trong bang ghi dudi dang cac phép thir

nghiém cu thé va chtra dung cac yéu to dudi day:

- Pham vi do doi véi tung thong so;
- Kha ndng do va hi¢u chuan;
- Néu phu hop, dan xuat dén mot chuan hoic

mot tai ligu k¥ thuat.

Vi du: 1.41 Dung cu do 4p xuit va ap xuat chan

- Pressure
- Time and frequency

- Temperature; themal capacity, calory..

- Electrical: direct current, alternating
curremt..;

- Electro- magnetic;

- Optical: optical quantities and related

magnetic radiation;

- Sound: sound and vibration quanties;

- Physio-chemical;

- lon radiation and nuclear reaction

Accreditation in the field of metrology and
calibration is described by classes and sub-

classess of test.

These classes and sub-classes are fixed
descriptors. Detailed descriptions of the
laboratory’s accredited capabilities are contained
in the text that appears under the particular sub-
class of test and wich contains the following
elements:

- Measurement ranges for each parameter;

- CMC;

- Where applicable, a reference to a standard

or specification.

Example: 1.41 pressure and vacuum measuring
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khong

devices

01 4ap ké: Hiéu chuan trong pham vi 1,5 kPa dén 01 pressure gauge: calibration in the range 1.5 kPa

70 MPa bao gom céc ap ké thir nhu di dugc midu  to70 MPa including test gauges as defined in AS
ta trong AS 1349 voi do khong dam bao do 1349 with CMC of 0.05%

0,05%.

Céc loai thir nghi¢m/ Classes test

1.01: Cac Can mau/ Limit gauges

01 Cin mau chét phing chuan/ Plain plug gauges

02 Vong phang/ Plain ring gauges

03 Khe mau phang/ Plain gap gauges

04 Con ngoai maw/ Taper plug gauges

05 Con trong mav/ Taper ring gauges

11 Ren mau ngoai song song/ Parallel screw plug gauges

12 Ren mau trong song song/ Parallel screw ring gauges

21 Ren mau con ngoai/ Taper screw plug gauges

22 Ren mau con trong/ Taper screw ring gauges

23 Thudc cip gen c6 kha ning diéu chinh cho cac gen nhon/ Adjustable
thread caliper gauges for taper threads

31 Mau bién dang/ Profile gauges

99 Céac can mau khac/ other limit gauges

1.03 Thiét bi do luong k¥ thuat/ Engineering metrology equipments

01 Ban map/ surface plates

02 Ban mép dung cu/ Toolmakers flats

03 Thudc ra phing/ Straighedges

04 E ke/ Square

06 Thudc do goc/ Bevel protractor

07 Thudc phing song song/ Engineer’s parallels

08 Nivo chinh x4c/ Precision spirit level

09 Nivo bot nudc co vi chinh/ Micrometer water level

10 Khdi V chinh xé4c/ Precision vee block

11 T4Am kinh phang/ Optical flat

12 T4m kinh phing song song/ Optical parallels

13 Dung cu do ren/ Thread measuring accessories

14 Thudc sin va ban do sin/ Sine bars and sine tables

15 Dau ghi do va ban ghi do/ Dividing heads and tables

21 Dau Panme/ Micrometer heads

22 Thudc van do ngoai/ external micrometer

23 Thudc van do trong/ internal micrometer

24 Panme do trong va do sau/ Micrometer height and depth gauges

25 Pong ho so dién tir, dong ho so va dong hd kiém tra/ electronic
indicator, dial gauges and test indicator

26 Podng hd do trong/ Bore gauges
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27 Thudc cap dién tir va thude cdp/ Electronic and vernier callipers

28 Thudc do cao, sau (dién tr va thong thuong)/ Electronic and vernier
height and depth gauges

29 Can 14/ Feeler gauges

31 Thudc cudn/ steel rules and measuring tapes

99 Céc dung cu do khac/ othe measuring instruments and tools.

1.4 Dung cu co khi/ Mechine tool

01 Thoéng s6 hinh hoc/ Goemetric features
02 D¢ chinh x4c dinh vi/ positioning accuracy
03 Thu dac tinh/ performance tests

1.05 Céc phép do dia hinh bé mat/ Surface topography

01 Céu tric bé mat/ surface texture
02 D0 tron/ roundness
03 Chuan do tron/ roundness standards

1.07 B cimg cua san pham kim loai/ Hardness of metal products
1.10 Céc chuan goc va d¢ dai/ length and angle standards

01 Can goc va da dién chinh xac/ Angle gauges and precision polygons
02 Tru chuin ngodi/ external cylindrical standards

03 Tru chudn trong/ internal cylindrical standards

04 Can méu song phing va phu kién/ Gauges block and accessories
05 Can dai va phu kién/ Length bars and accessories

09 Vach chia do chinh xac/ Precision circular scales

10 Thang chia chinh xac / Precision graticules

11 Thang thudc thang chinh xac/Precision linear scales

12 Chuan mit phang/surface finish reference standards

13 Chuan budc gen/ screw pitch reference standards

14 Chuan cau/ spherical standards

1.11 Céac dung cu do chinh xac/ Precision instrument

01 ong tryc chudn / auto collimators

02 May kinh vi/ Theodolites

05 May thuy binh/ alignment telescopes

07 Thiét bi dinh tuyén laze/ laser alignment and leveling equipment
21 Thuy Binh dién ti/ Electronic level

31 Thudc do cao/ Height setting micrometers

32 May do chiéu dai/length measuring machines

33 May do toa d0/ coordinate length measuring machines

34 May do duong kinh ren/ screw diameter measuring machines
35 May do budc ren/ screw pitch measuring machines

37 Thiét bi phong hinh chinh x4c/ precision projection apparatus
38 Thiét bi kiém dong ho so/ Dial gauges calibrator

40 Dung cu dich chuyén/ Displacement instruments
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1.20 Chuan khi lwong/ Mass

01 Qua can chuan PTN/ laboratory mass standards
02 Qua can chuan cong nghiép/ industrial mass standards
51 Xéc dinh khoi lugng qua can/Determination of mass

1.21 Can/ Weighing devices

01 Can chinh xac (can KT)/ precision laboratory balances

02 Can cong nghiép/ Industrial balances

03 Thiét bi can cong nghiép/ Industrical weighing balances
04 Hé thong can hopper (cin phéu)/ Hopper weighing systems

1.30 Thiét bi do thé tich/ Volumetric equipment

01 Binh chuén thuy tinh / Volumetric glassware

02 Dung cu do thé tich dic biét PTN/ Special laboratory volumetric
apparatus

03 Dung cu do thé tich cong nghiép/ Industrial volumetric proving
measures

11 Sb do chudn/ standard measures

12 Pipe

13 Bé chira cong nghiép/ industrial storage tanks

14 Xitec duong bd va sit/ Road and rail tankers

99 Céc thiét bi khac/ other

1.31 Ty trong/ Density

01 Ty trong cha?:lt ran/ Density of silids
02 Ty trong chat 16ng/ Density of liquid
03 Ty trong chat khi/ Density of gases

1.32 Ty trong k&/ Hydrometer

01 Ty trong ké mat do/ Density hydrometer

02 Con ké/ Alcohometer

03 Ty trong ké Brix/ Brix hydrometer

04 Ty trong ké LPG/ LPG hydrometer

99 Céc loai ty trong ké khac/ other hydrometer

1.33 Vi quang ké&/ Densotometer

01

Vi quang ké chat 16ng/ Liquid densotometer

02

Vi quang ké chat khi/ gas densotometer

1.34 Thiét bi do luu luong/ Flow measuring devices

01 Phong toc ké/ Anemometer

02 Voi phun am thanh/ Sonic nozzle

03 May do voi phun nudc/ Orifice meter

04 Luu lugng ké khi/ gas meter
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11 Luu luong ké chat 16ng/ liquid meter

21 Luu toc k&/ current meter

22 Pong ho nude mang hodc 10ng din khong ap/ open channel water meter
23 Ngudng tran/weir type structures

99 Céc thiét bi khac/ other divices

1.35 Hé thdng do khi va dau/ Oil and gas measurement systems

1.36 Céc thir nghiém phé duyét mau phuong tién do/ Pattern approval (type) tests on measuring
instruments

01 Cac bd phan cua can khong tu ddng/ Non-automatic weighing devices
02 Dung cu do chét 16ng/ liquid measuring instruments

03 ong dinh lugng chit 1ong/ liguor dispensers

04 Dung cu do d¢ dai/ Length measuring instruments

05 dung cu do dién tich/ Area measuring instruments

06 Bon sita néng nghiép/ farm milk tanks

07 Déu do/ load cell

08 Hé thong can di ddng/weighing — in — motion system

09 Can bang tdi/Belt conveyor weighers

10 Can hopper tinh tong/ Totalising hopper weighers

11 Thiét bi can dimg ty dong/ automatic catchweighers

12 dung cu do da chiéu/ multi-dimensional measuring instruments
14 Dung cu do khi/ gas measuring instruments

1.40 Khi ap ké&/ Barometer

01 Khi 4p ké hop/ Aneroid barometer

02 Khi 4p ké tu ghi/ Barographs

03 Khi 4p ké thuy ngan/ mercury barometer
11 ap ké do do cao/ Altimeter

99 Céc loai Khi ap ké khac/ other barometer

1.41 Thiét bi do chan khong va ap xuat/Pressure and vacuum measuring devices

01 ap ké/ pressure gauges

02 Chan khong ké&/ vacuum gauges

11 Bo chuyén d6i 4p xuat/ pressure transducers
12 B0 ghi 4p xuat/ pressure recorders

21 ap ké thuy ngan/ mercury manometer

22 ap ké chat long khac/ other liquid manometers
23 ap ké hién s6/ Digital manometer

1.42 May thir ap xudt/ Pressure gauges testers

01 ap ké Piston khong khi/ Air operated piston gauges

02 ap ké Piston dau/ oil operated piston gauges
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| 03

| May hiéu chuin 4p xudt/ Pressure calibrators

1.43 Thir nghiém ap xuat/ Pressure tests

11

Ban thr 4p xuat thuy tinh/ Hydrostatic pressure gauges

12

Ban thir 4p xuat kiéu xung/ Pulssating pressure gauges

1.50 Dung cu do luc/ Force measuring devices

01 Thiét bi hiéu chuan/ Calibrating devices
02 Cung luc/ Elastic force measuring devices
04 Dau do/ Load cell

99 Céc thiét bi khac/ Others devices

1.51 Thiét bi do tdc 46/ Speed measuring devices

01 May do tdc d6 vong quay/ Tachometers
11 May do van toc/ Speedometer
12 B9 chuyén doi van toc/ Velocity transducers

1.52 Dung cu do mémen lyc/ Torque measuring devices

01

Co 1€ momen luc/ Torque wrenches

02

Dau do mémen lyc/Torque transducers

1.53 May thtt/ Testing machines

01 Kéo va may thtr kéo van nang/ tension and universal machines in
tension

02 Nén va may thur nén van nang/ Compression and universal machines in
compression

11 May thtr d§ cing Vickers/ Vickers hardness machines

12 May thu do cung Rockwell/ Rockwell hardness machines

13 Thiét bi do do cung Brinell/ Brinell hardness machines

14 May tht do cung si€u Rockwell/ Rockwell superficial hardness
machines

15 May thir d6 cimg Vicker tai trong nho (HVO.2 dén HVS)/ Vicker low-
load hardness machines.

16 May thir d6 cting Vickers té vi (nho hon HVO.2)/ Vicker micro-
hardness machines

21 May thir va dap kiéu Izod/ Izod impact machines

22 May thir va dap kiéu Charpy/ Charpy impact machines

31 Dung cu do dé cling cao su bang qua can/ deadweight rubber hardness
testers

32 Dung cy do d6 cimg té vi ctia cao su bang qua can/ deadweight micro-
hardness rubber testers

33 Pong ho do d6 cing cao su/ Rubber hardness meter

34 Dung cu thir 46 cting chat déo/ plastic hardness tester

41 May thir xodn/ Torsion machines
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42 My thir xoin — kéo/ Tension-torque machines
71 Dung cu thtr ma sat mat duong/ Road friction testers
99 Céc may thu khéc/ other testing machines

1.54 Thiét bi thtr co hoc phu trg/ Ancillary mechanical testing equipments

01 Tric vi tho kinh do Brinell sach tay/ Portable brinell measuring
microscopes

02 Mili do d6 cung/ Indenters for hardness machines

11 TAm chuén d6 ctng kim loai/ Hardness blocks for metals testing

12 TAm chudn do cimg cao su va chat déo/ Hardness blocks for rubber and
plastic testing

21 Pong ho do do day vai, cao su va chit déo/ Thinkness gauges for
textiles, rubber, and plastic

22 Dao cit mau cao su va chat déo/ Specimen cutters for rubber and
plastic

61 Clé mémen lyc/ Torque wrenches

99 Phuong tién khac/ other equipments

1.55 Thiét bi thr phu tro cho vat liéu xay dung/ Ancillary testing equipment for construction
materials

11 B4 sang (rdy)/ Test sieves

21 Lo nung/ ovens

31 Dung cu vicat/ Vicat apparatus

35 Con do d6 chay va do lin/ Penetrometer and penetration cones

36 Kim do d0 lan/ Penetration needles

41 Pong ho do ty trong/ d6 Am vi lugng/ Nuclear moisture/ density gauges
99 Phuong tién khac/ other equipment

1.56 Cac thiét bi thir phu trg cho son va cac san pham dau moé/ Ancillary testing equipment for
paints and petroleum products

11 Thudc do d6 day film wot/ Wet film thickness gauges

12 D0 min cua hat mai/ Fineness of grind gauges

13 Nhé6t ké/ Viscometers

14 Cdc luong luong/ Flow cups

15 Kim cao/ Scratch needles

21 Lo nung/ Ovens

83 Thiét bi Pensky — martens/ Pensky — martens apparatus
99 Céc thiét bi khac/ Other equipment
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